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same beneficent rule appeared the great Arabian physicians Khazes, 
Haly Abbas, and Avicenna. 

Arabian medicine was carried into bpain by the Moors, and 
flourished exceedingly under the generous sympathy of the Cordova 
Caliphs, producing workers like Allmcasis and Avenzour. 

» Even Egypt had its * Hall of Wisdom' erected by Hakim 
Biamrillah in T005, under the protection of the Cairene Caliphs. 

During this period medical instruction was given to scholars in 
the large hospitals and in the dispensaries, which were numerous. 

The features of Arabic medicine which arc csjiccially interesting 
to us are the references to tropical diseases, and these an* sufliciently 
^numerous bee.nuse the Arabic physicians were brought into contact 
with strangers from various parts of the world who had ln*en 
attracted to mbit: countries by tin* wisdom of the Caliphs with 
regard to learning and liliertj. As these* strangers often brought 
with them strange herbs and drugs, so Arabic medicine abounds 
with references to new remedies for disease*. 

Associated with Arabic medicine is the appearance of many 
Jewish medical works, and so much so that it appears to us that 
this should be held to be the setotuf period of Jewish meditine. The 
reason for this development is because the Caliphs allowed the Jews 
to live and work in freedom at a time when Christianity as a whole 
was persecuting them. 

Tin* decline of Arabian medicine came in the thirteenth century, 
with the* fall of Cordova in a.j>. ujb and with the Mongol invasion 
of Bagdad in a.d. 125s, and though it lived for long in Spain, still, 
its day was over and its seholars were passing to the School of 
SMcrno, from which were to come those piercing rays ol medical 
knowledge which were to illuminate the closing years of the Middle 
Ages. , 


Defuru, howcvci. passing on In the considci utiun ot mi‘ihe\al medium- we 
will make bnei lelcicme lu a j.-w ol the Araluc works on medicine, whit h 


included nut nu*n-l\ dic.iionaneh and traiihl.itions, but 01iKin.il works on 
RoiKjr.il medicine, pharmampu’i.is. workh dcsling with natural history, and 
veterinary mat lei s. 

Abil Zttkatiyu YA/riHud hi n MdsaauivJi or Mcbiia, was tlu. son of n Clirihtian 
apothucary in the hospital of 1 •iiiulcRliapflr. He w.is appointed by tie* Caliph 
iMurfiiUi-’r-iCishld tu ti.uislati* On*ek wuikh, ol which lu* diy many, bat he 
also wrote original 11e.1tisi*s -eg., one upon 1 Ilu* Curiosities ol Medicine, 
lie died in a.d #57. and home ot Ins liooks. as far as we know, were tlu* first 
medical works to Ik* printed 111 movible type 111 1471- ilt* seems to have 
been the first to write a medical treatise in tabular lorm 111 his ‘ KiLfifou-'I- 
Mushajjar,' which comprised treatises on Ihe general rules of met heal art and 
on Tie diseases of regions and organs, including four Imoks on the tb&aaa, 
of the skin. 


/Lbh Bohr Muhammad ben Zakartya-’r-RdtS, or lihazes, was born at Ray a 
in ( Iraq-i-'Ajam, bat did not commence the study of medicine until he was 
thirty-two years ot ago, wlion he was taught at Bagdad by *A«S bSP 
n*|HN)d. He was first Director of the Ray Hospital and later of (ha 
Bagdad. He died about a.d. 923. 

'[Hit. works are numerous, and we may mention ' KitAbn-'l Uan^rt' 
System of Medicine, which is divided into ten chapters. It includes anal/ 
diagnosis, .oilplants and drags, preservation'of health, cosmetics god thy 
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of pityriaMs, advice to travellers, surgery, poisons, regional disease!!, fevers, 
ana also the qualities necewaty for a physician, and remarks on quacks and 
impostors, lie gave the earliest aceouifLs of smallpox and measles, which 
.earned for him lasting fame. 

* A System of Midwifery—■' Kit&b u-Tadbtf- 61-11 abli& ’—-was written in the 
fourth century l>y a physician Abu-’l- Abbas Ahmad ben Muhammad ben 
Yahya-’l-Uatad *. This book included the managementof pregnancy and the 
diseases of tlic foetus and the infant, as well as the rearing of the child. 

Khalaf hm 'Abbds-uz-Zukrawt, or Albmasis, was liom at Az-zahr&, near 
('airdova, and died probably aliout a.u 1014. Ihs great work is * Kitftbu- 
’T-Tasrtf,’ which is an encyclopaedia 1 Wily valued for its surgical portion, 
which* was translated into Latin m the t well ill ctnlury, and for long remained 
the standard surgeiy of Europe. 

Ophthalmic surgeiy was considered by '.lit ben *tsd al-Kithljdl. or Jcsu 
Haly 

Aw *Alt al-IIu say a ben *Abdullah bcu Sind, or Avicenna, often called Ash- 
Sfcaykh (tlie Kevereinlj or Ar-Ka’is (the Chief), was born a 1 Asjiainah, m 
Ihilth.triL. 111 a.u. i)8n. lie was physician to the SuUan of Bukit&rA. but later 
la* retired to J urjan, where he wrote his eelebiateil * Kil&bu’L-y&uun,' or 
Ilook of the lainon lie tiled m a o. 1057. Hit gieat work is essentially 
medical, r.s the surgical portion is [xxircr than that oi Albuoasis, and is m 
many places a ueatisc on tropiiMl medicine 
Uibatulldhbeu Zavdbeu Hafaubtn YtT tjiib ben land ‘il bru JiimVal Isra'W, 
or Ibn Jami lsra’il* w.is brought up in Old Cano, nd was considered to 
hi* the-greatest ol the Egyptia« physicians. Its wa physician to the calc¬ 
inated Al-Mulik ii’ii Nflsir "s ilali u'd JHn fSaudin). feu whom he made hi> 
Thenar He died m a n 1 1 i;S, 

The last ol the gieat Ar.ilu.in pliysuians. D.i'udbrn 'I’maral-AulAht, wrote 
ail cn< \\ hipa'diu ol medicine, and aftei tiling lot .1 . time 111 I'.uro went t< 

reside in Mina, where he died 111 a.i* 1 yn 

Medieval Medicine. Following (iarrison, we may datq medieval 
medicine fnmi the time that the School of Salerno established its 
influence in Europe. A* to the origin of this epoch-making school,* 
we know nothing, but we do know that it was here that Arabic 
trauslations of Greek medical works were turned into the .Latin 
language by scholars from Spain, and we also know lhal the know¬ 
ledge so obtained led to great practical results, ill that universities 
were founded, the great movement of building hospitals Wts iifgun, 
both of which were founded and aided by Church .mil State alifcfe. 
Salerno laid the foundations of these advances in medical teaching 
and cartArf the sick, and thus prepared the way for nuxlern medicine, 
cspeeia%asit encouraged individual medical talent. . 

Foundations of Modern Medicine. 

. The revival of learning was only iJlade possible 1 >y the destruction 
of feudalism, anil this was brought about, as Garrison and others 
have pointed out, by the discover^ of gunpowder. To this great 
act of freedom must be linked the discovery of printing by means- 
of movable type, and the sack of Mainz in 1462, which disseminated' 
Srfrftf- pfffrtiagfll over Europe and thus enabled knowledge-to-be 
easily preserved ami widely distributed. 

While these evcntihwjre stirring the general public, medical men' - 
were confronted with new diseases’ fjom the East, which earne d . 
ipidemic farm, and these terrible outbreaks compelled than* to*' 
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observe and to record their observations; and, indeed, it is during 
this* period that Girolamo Fracastoro, studying syphilis and 
typhus, started modem epidemiology by formulating the theory 
of contagion. 

The subject of infection has been recently studied in a most able manner 
< 5 >y C. and D. Singer, who have shown that to primitive peoples infection and 
contagion are in the general order of things, and not to be questioned, bat 
that Hippocrates had no idea as to the spread of epidemic disease by infection. 
They paint out that it was Thucydides (471-391 b.c.), while studying the 
* plague of Athens,' who first established spread of disease by contact, and 
Aretaus the Cappadocian who added conveyance of infection from a dis¬ 
tance, facts recognized by some of the Arabians like Haly Abbas, while tho 
$fmool of Salerno clearly stated that disease could be spread by contact, air, 
and fomites; and Remade Fuchs (1510-1587) was not merely clear on these 
points, but wrote about-the ' seminaria,' or seeds of disease. AH these were, 
however, merely the precursors of Fracastoro (1478-1553), whose doctrine 
Of disease seeds or germs, foreshadowed in his ' Syphilis ' in 1530, is dearly 
stated in his ' Dc contagionibus et contagiosis morbis et corum curationc ' iu 
1546, in which he details different types of infection, by contact alone, by 
contact and fomites, by contact, fomites, and from a distance. He considers 
infection to be nothing else than the passage of a putrefaction from one body 
to .another. He distinguishes infections from poisons because the former 
possess seeds which can reproduce thcii like in a second body. In addition, 
he was the first to recognize typhus (ever and the specific chaiaclurs oi feVers. 

These factors—viz., new methods of warfare changing society, 
new methods of spreading knowledge and apparently new epidemics 
--were the forces which in our opinion laid the foundations of 
modem medicine. 

The Diseoyery of the Tropics.- -It will be noted that in early times 
medicine was relatively highly developed in Egypt and India, while 
it was very primitive in the Temperate Zone, but the question as to 
the supremacy of Fast over West was settled by the Battle of 



to the East and those were sufficient to indicate that the overland 
route was unsuited for traffic on a large scale, though trade came 

through gradually. ., ». , . 

The,.problem of finding a way to the East was solved by the 
Portuguese who in 1415 established contud with the Atlantic 
Islands in 1444 with the West Coast of Africa, and later with the 
Congoand Angola. In 148b they reached the Great Fish River, 
and in the last decade of the fifteenth century the. route to India, 

vift the Cape was made known. ’ . , , 

While this was going on in the East, Colombus was tracing a 
route to Am erica across the Atlantic in i 49 2 > an d in 15 1 9 Magellan 
passed* through the Straits to which his name has been given/asui- 
showed the route to the East, while still later the complete voyage < 
rott&d the world was carried out successfully. 

China aild Tibet, however, remained unknown until the seven- 
and Central Africa until the nineteenth century. 
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■ Early Tropical Medicine. —Thu work of the last section being 
carried out in *hips with more or less numerous crews, it whs 
customary for these vessels to be provided with a surgeon, or, at all 
'events, with, a ]H*rson with some knowledge of modicine and some 
powers of observation. Later, when intelligent. people settled in 
tropical regions they m.ide records of their experiences, and in this 
way a curious literature sprang up. partly geographical, partly 
zoological, partly botanical, partly medical, and partly ethnographi¬ 
cal. It is in tliis literature that we find some of the earliest references 
to disease m the tropics. The literature itself is sufficiently indi¬ 
cated m the list of works given at tin- end of this chapter; but bcina 
so mixed in its nature, it pnxlucod but little effect, and was left'* 
almost unnoticed until after the rise of incxlcm tropical medicine. 

Foundations of Modern Tropleal Medicine. 

The discoveries of new 1?nils made as indicated above by voyages, 
were ifl due course .extended by land exploration, and later by 
settlements foundi d by Europeans and their families. and as these 
grew in niiiiilM-r and iii size. so tin* number of medical practitioners 
also increased. 

These medical men Miulied the diseases of the Kurupeau settlers 
and of the natives of the regi«ms in which they resided, and recorded 
their results in numerous imblicatious. ns is indicated in the list ot 
works given at the end of this clnptcr. 

These works naturally reflected the teaching which the author 
had received in Europe prior to his tropical career, anck therefore, 
us knowledge in Kurope prognssed, so information with regard to 
tropicdl diseases was amplified. * 

The factor which was most poteiit in the foundation of modem 
tropical medicine was the steady evolution and perfectiontof the 
compound microscope. It was this increment which enabled 
Laveran to discover the malarial para ate, and Manson to fiiid'Ae 
periodicity of the Microfilaria nocturna. 

These investigators may well be called the pioneer founders of 1 
modem tropical mtxlicinc, and that foundation was secured by the 
worldwide interest in tropical disease aroused by Ross's discovery 
M the spread of malaria by the mosquito. From the date of «thesc 
discoveries modern trcfiicaf medicine, m our opinion, liegins because 
they opened up the possibility of j^nding the cause, the treatment, 
the method of spread, and the prevention of a tropical disease, and, 
moreover, for some reason or ^mother, subsequent work on these 
lines has apparently been much more successful in the tropics than 
elsewhere. 

Thus modern tropical medicine was essentially based upon the 
*wiitOseopiatb- liii^n<jfeis of the disease, and differed thereby# from 
earlier tropical medicine, which was entirely clinical; yet, in qur 
Opinion, clinical and microscopicalfdiagnosis should go hand in , 
liand, and the practitioner should never so depart from the essential 
of all medical knowledge, the thorough bedside examination of the 
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' patient by clinical methods, as to commit the error of entirely 
trusting, to the microscopical diagnosis. If he trusts entirely to 
the clinical diagnosis errors must occur; if he leans absolutely upon 
laboratory examinations, which arc often negative, he will again 
find himself in difficulties.* The real foundation of modem tropical 
• medicine is the blending together of clinical work with scientific 
•research, thus*making a living progressive science of medicine, in 
whioh causation, treatment, and prophylaxis of known diseases are 
associated with State-aided research into the unknown. We will 
now briefly look at the history of these various points, 
y Causation of Diseases. -One of the most marked features of 
modem tropical medicine is the success which has attended attempts 
to find the causal agent of the various diseases; and to trace the 
rather romantic history of these discoveries, it is necessary, to sub¬ 
divide the subject into Helminthology, Protozoology, Mycology, 
' Bacteriology, Serums and Vaccines, Entomology, Toxicology, 
Cl imalology, and I) ict et ics. 

Helminthology.- -We have already noted that the Ebers Papyrus 
mentioned*llu: presence of worms in the intestines; that Moses not 
merely knew the guinea-worm, but hyw to extract it by winding it 
round a stick; and we have further drawn attention to Agath- 
areliides’ dt ription of this worm in 170 b.c. md to the reference 
to broad an i round worms by Paul of .Egilia and may, therefore, 

puss on to 1 ion* recent work. 

• 

Truniiitoili*^ were Jirst 1 ognizrd I y Jebu.11 (It- Uric in the iunn ot the liver 
fluke of sheep, whioh was I ter war Us described in 1517 l»y G.ilnu mcz. This 
initial work was extended Liter by la- *uwenhoek (1*173). Swammerdam (1752), 
Kosonlujl (175s), Muller (1777), /oiler I iSoo), who called them - sucking worms,’ 
and ltu.lolpin who gave tie name Tieniatode, fuun rpijfiar^Sifs, 

meaningjum ed by holes. Quite ret. *ntly tliese worms have lx*en the subject 
ol two gioat discoveries, which may be briefly summarized. 

In 1874 the tromatode Clonorchis sinensis { - C. entlenucus) was discovered 
by McConnell in the liver ol a Clunanian, but the method ol in lemon was not 
known until Kobayuslu v.tirked this out in iyu, 1915. and 1917, showing 
•that the encysted stage could lie found in twelve vaiJulies ol lish, ami that 
kittens produced the adult trematodc when fed upon infected fish, and finally 
that the first intermediate host is a mollusc— i.e , a species of Melania. 

In 185r Ihllvirz discovered the trematodc Schistosoma It cem niobium in the 
portal vein of an Egyptian. Since 1907 Sambon has shown that under this 
name was concealed, as suggested by Manson, a second parasite, which he 
cftUed Schistosoma mansoni. In 1915 Lei per not merely confirmed the 
existence of these two distinct parasites? but traced their life-histories through 
the molluscs to the adult form in mammals. This is indeed a great and 
valuable discovery, and by no means $heifirst by which this distinguished 
helminthologist has benefited mankind. 

With regard lo the Oestuda and Nematlielminlhes space does not permit of 
a history at this point, as this will be given later; but with regard to the latter 
group Sir Patrick Manson’s researches into filariasis w ops epoch-making. 

The* detailed history ot Filarta bancrofii will be given later, and it will 
suffice to state hero that the microfilaria was discovered by Detnarquay in 
1863, and that Manson discovered its development in the mosquito in the 
years 1877-1.^79, while in 1882 lie laid stress upon the nocturnal periodicity 
of the microfilaria, a fact entirely disbelieved when first reported., 

The great importance of the discovery of tlie development of this, worm in a 
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mosquito is that it |i.i veil tin* wav lor Koss's discovery ol the spread of malaria 
by a similar agency. 

It is quite impossible heir to give even a reationablii list of the workers on 
■ this inifsirtanj"branch ol i .iik-iH'mi, but n*lerenres to then discoveries* will la* 
Jo inil later in this bunk 

Protozoology. Proto/.ua were recognized by Leeuwenhoek iii # 
if>75. and the hist life-history of a protozonn (a vorticella) was 
worked out bv Treiuhlev in 1744-1747. , 

Among the ]»roto/.oji pir.isitic in human beings, one of the Jirst 
to In* di-cnveied w.u* ILi/tiuliiti>nn coli, found by Mahnsten of Stock¬ 
holm in the year iSgh. and now known to be often associated with 
a chronic, cul.irih :m<l ulciTati.in of the large bowel. Litmhlh { 
nitesluitilis, disi-ovt-reil bv Lauihl in 1859. and Trichomonas hominis, 
found bv I Javan ir in 1 Si • 4. are 1 nn-uderiil by many authors (Khsfein. 
etc.) twin* the r.uisr of rertaiu cases of dhrfiicea 

I11 1S75 .111 aiineba was humd bv Ld-cli in hi. Peteidmrg, in a 
p asmt who siilteted from ,111 tih native liillamination of the large 
intestine, .uid boiiiino in ( airo al-o di-s-'rihed the linding of large 
numbers of .imd'ha- in the intestinal 111111:11s of a child wjio had died 
of (lwntery. Other obsirveis. however c g. (irassi. Celli, niul 
(‘imuiiigh-uu loimd annrl».f in persons whose health had under¬ 
gone no rlringe. Kruse and Pusrpule Jirst siiggisted that tlicie 
might be two spreies of anueba 1 . one pithogeiiic. the other ha mi¬ 
lls-*. Later Schniuliiiu showed that llieie were two kinds ot aiineh;r 
affecting man vi/ . I ntanurba toll, which was 11011-pathjigeuic; 
and /: nhimaha hislnlvlutt, d>-*cnbed bv hiii]-*elf. w*hu h was the eausc 
of a certain kind of dvseiiterv (.niuebic dysMiterv ) and of tin abscess 
of the liver which at times followed it. • 

The discovery whHi has had the greatest liilliieiice mi tropical 
medicine was that of the parasite ol 111.1l.1ri.il lever by Laveran on 
November •>, 1NN0 True, this li.id to smile extent been fore¬ 
shadowed by Merkel in iS 47. and Virchow in jH.pX, both of whom 
saw. and tiie latter ligured. i»roti»plasinic. masses .md pigment. 
Still, tin* entire eivdit foi this great discovery is due to Laver.inp 
for the others failed to recognize the parasitic nature of the forms 
they s-lvv. The development of our knowledge concerning this 
parasite is due to the valuable researches of tiolgi, MaroJjinfava, 
Colli, Bignami, and manv others Of great importance was Colgi’s 
discoverv of the plurality of species of the malaria! parasite. 
Laveran’s discovery and the woik of his successor-* left, however, a 
great gap in the history of the parasite. They desrrilied lucidly 
its lifc-bistoi v in tin* human’being. but could not explain how man 
became infected. ■ 

Sir Patrick Manson, reasoning 011 his work on the mosquito and 
lilaria, suggested that there might lie a stage of the <leveh»jynent of 
the parasite in the mosquito Working 011 M.mson's theory, Koss, 
at that time in the Indian Medical Service, after years of psttient 
hard work, was able to trace the full development of third's para¬ 
site m Calex, and partially that of the human parasite in the Ano- 
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phelcs, and thus made not merely a great discovery, but one which 
ought to lx: in time of lasting benefit to mankind. The full develop¬ 
ment of the human ^parasite was. found out by Graasi, who also 
showed that only Anopheles are capable of transmittiftg the para¬ 
site. Ross and' Grassi’s most important discoveries have been 
■verified ami extended by many people c.g., Marchiafava, Celli, 
Bignami, Dionisi, Daniels, Stephens, and Christophers. etc.- -but 
the account of their work Will be given later. Thus, out of the fevers 
all classed as malaria there issued srlypc dearly dcimed, to which 
the term ‘ malaria ’ mud be restricted. 

m In inoi Furde and Dutton discovered a trypanosome, called by 
Dutton Trypanosoma gi/w/i/V/uv, in a cars* of ,1 peculiar irregular 
fever in the Gambia. In icjiij Dutton and Todd observed this 


organism in several other qn-s presenting the same Ivpe of fever, 
which became known .it the time as tr\panosnine fever. Gambia 
fever, or Dutton's dis.<a^> tLivcr.in and MiNnil) In iijoj and looj 
('astellani found a try puiusiiinr in the eeivbro-S]>iual fluid of cases 
of sleeping sickness. ami lir.-t associated it with the .'etiology. 
Further investigation l»v Bruce, Xabnrro. and numerous oliscrvers 
in various regions of Africa e«»nfiinijHl and greatlv extended this 
work. In 100.5 Sainbon and Brunipt independently promulgated 
the hvpothi-.is that ihe human irvjianosome was carried by a 
tsctse-flv. in .ill probability the Glossiua palpal is . and Bruce and 
Nabarro e.xperinifiitallvprovril thai the Trypanosoma cos! ell anil 
is in reality uitinduu-d into limnan beings by the lute of Gloss in a 
palpalis Druce and others consult nd the transmission as purely 
mech.inicaJ, but the researches of khiiic show that the parasite 
Undergoes true development ill the body of the tsetse fly. ill IfjO.J 




(.'astellani stated tiiat 111.111 111 analogy with ihe lower animals 
might l«e infected b\ sivi-imI sjuries of trvpanosiuni's. In loop 
t'hagas disemvicd a form of human tiyp.uiosoiniasis in South 
America, and showed lliat the trypanosome 1 a using 11 (S. cruzi 
( ha gas, i<i«)i}) was carried l»v a Cimoihiniis In it>iu Mejdiens and 
F.inlliam cum ted a new species ( T. rhodesinisi'), which Kiughorn and 
Yorke in npi sliowtd to be transmitted by Glo<sina in or si la ns 
(Westwood). 


Ti ypanusomes wei 1* found 111 tin* Iuwim .1 min. iIs lung Indore lliey were 
discovered fh man I’.iuliy Hr. si used fi H11) the term ‘ tryp.1110 ■"jna foi a 
ll.1gell.1te lie had Joiiud 111 the hlood ot tfiogs m jSj.* A cnuilai parasite hail 
In-en (omul by Valentin in ih|i in the common non! {Salma fat 10). Very 
little piugtcss was made in the investi|^itnjns ol these organisms milil 1878, 
when la’wis, in India, dcstrilsd a tiyjwnosoine 111 the blooil ol iats, which was 
named by S. Kent 7 1 vpnuosoma Irivisi. In T8K0 Evans discovered n trvpano- 
some in'animals nliisied with surra— 7 tvpanvstnut nunisi (Steel 1885). 
This was a most important discovery, as it showed t tiyp.mu-om«*s were 
.capable produt mg dise.ise, while previously it had lieen Indieved that these 
parasites were harmless In i8«|.j I (nice discoveied the N.igana ii>pono- 
Hom-!* Try pa, losimia brtm-i (Plimiucr .uni Bradford, ihmi). and ev|vriinentally 
proved thit the uigaiiism was eonveyed hy a sjiet'ies of tsetse-ily (Lifossina 
tttovilaus). Kmiget m the same year observed a tiypanostmie in the blood 
of horses aihsctod with dourtne — Trypanosoma rqmprrdum (Doflein, 1901). 
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Elmassian m lyoi ili-scnlieif .> trypanosome oljbrrved l>y him m mai do caderos 
—Trypanosoma rqunmm (Voge-», iijrii). Theiicr, in it, 02, in South Africa 
found .1 trypanosome in the blood of cattle allecled with a peculiar disease 
known localfy .is ‘ p.iIxiect v * Ihe jKinisitc was* named by Ik ace Trypano¬ 
soma theilrr'i. Hivently nr vim id other Inrms of ti y}uiiosomiasis have been 
dttRcnliud in the Jowei anim.il> bv Dutton and Todd, Cazalbou, lingarrl, Kd. 
and III. v H-ii*ent. Hullwig. M.utini, Ziem.'nn, .mil others. • 

III the meanwhile, Colonel Sir \V. B. Lcislitnan, in the year 1900, 
discovered some peculiar bodies in the Spleen of a soldier who had 
died of what w.ts called a dum-dum fever.' hut did not publish an 
account of his discovery till njoj. in which year Donovan also 
found the same parasitic I todies in Madras. This parasite vats 
first considered to he a piroplasma by Laveran and Mesnil, and 
called Piroplti'ima dommim ; hut Kisi created a new genus for it, 
using .tin* term I.t’ishmauui. Wright ol«. Boston found similar 
bodies in Oriental sole, which In- called llclcosoma trupicum. The 
knowledge of these ho'dies and the diseases they cause has been 
considerably extended by Christophers and by Martzinowsky and 
Bogroff, while a gie.it advunei was made by Rogers, who in 1904 
showed that by artificial ciiltixdtiou l.eishmtuiia dun ova ft 1 developed 
into flagc'llate organisms. J lie life-history of /-. donuvani outside 
the liuinan Imily h.is partially been traced by Patton, of the 
Indian Medical Service, in the bed-bug. in iqoj Laveran and 
Cathoire discovered a Lcistmiamu 111 films from the spleen of a child 
in Tunisia. In 1905, Pianesc, in Italy, found a la ishmania in the 
spleen of children suffci ing from febrile splenic. amemia. N icdSli com¬ 
pleted the study of the parasite, mid called it LeUhnufnia infantum. 
(iabbi. and Liter Cardan ait is. TVletti. and others, ha\e emphasized 
the frequciirx of this disease 111 the Mediterranean littoral and 
islands, (i.thhi considers the disease to lie identical with Indian 
kala-a/ar. * 

In icio.j peculiar parasitic bodies, certainly protozoa, were dis¬ 
covered in rabies bv Negii of Pavia. Negri's important discovery 
has Wen confirmed by man v authors, and in the tropics by CornwalL 

111 this section may hi described the discovery of the causes ot 
disease due to spirocluclcs. the nature and relationship of whieh 
are not yet clearlv known. Oheraieyer, as far bark as 1N73, 
described the spirocli.rte of relapsing lever, wliich was thought to 
be spread by the bed-bug. In 1904 Xnhnrro, Ross, ami Milne, in 
Uganda, discovered a spiroclucfc' in the blood of persons suilering 
from tick fever a fever supposed to be due to the bite of 
Omithodoros moubata - and independently in the same year Dutton 
and Todd, working in the Congo, described a spiroclucte causing 
tick fever. This spirucluctc has 1 »een proved by Breinl and King- 
horn to be distiiu^ from the Spiroschaudinnia rci 11 trends, .and in 
1906 they gave it the mime of S. dutloni, in honour of thMale Dr. 
Dutton, of the Liverpool School, who had done so much for Tropical 
Medicine, and who himself had fallen a victim to Jhis disease. 
Novy and Knapp had a little time previously assigned the name 
Spirillum dutloni to the same parasite. In 1914 Inada and ldo dis- 
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covered a spirochtetc in Weil's disease, which they called .V. ictero- 
hamorragias. In 1918 Noguchi cultivated from cases of yellow 
fever a spirocluetc which he has named Leptospira icleroides. Other 
spirochsetsc have recently been described, as will be mentioned later. 

In 1905 Schaudinn discovered the presence of a spirochaete- 
ltke organism in sypiiilis. which he called SpirocJurta pallida . Later 
he created for *tiic organism a new genusr--Treponema. In the 
same year Castcllani demonstrated the presence of a spirochete or 
treponema in yaws, and named it Spiroclietla perfenuis (Treponema 
pertonue), and in mob described Ilronchospirocliadosis. 

Reference must here be made to the discovery of a small pro¬ 
tozoan parasite in sheep suffering from n disease cant'd * carccag ’ 
by Babfc; in Koumania in 3888. The name applied to this parasite 
. - -viz., ha'inatococcus -could not Ik* maintained, as it was already 
used in botany, hence the generic name of Baliesia was given to the 
group bv Stamoviei in r8tjj. The term * piroplasma.’ which slumkl 
be list'd, was introduced by Patton in 1895. It is, however, mostly 
due to the work of Smith aiul Kilbome on ml-water in cattle that 
Piroplasma Has become well known, together with the fact that it is 
spread bv a tick. 'I'lie parasite Piroplasma cun is, discovered by Piaua 
and Galti-Valerio in 3895, has been thoroughly described by Cclli 
in Tijoo and Nuttall in 11)04, and tlio life history in the tick has 
lieen worketl out by Christophers At the present time, thanks 
to the researches of Koch. Theiler. Franca, and others, several 
species M Piroplasma especially affecting ait tie are known. 

As towhethfbra Piroplasma is the ranse of the tick or spotted fever 
of the Rocky Mountains appears open to grave doubt, although it 
has been dc*scrilH*d bv Wilson and Chowning in 1902. and supported 
by Westbrook and Cobb in the same year, and Anderson in 1903, 
because dthcr observers have failed to find anv such organism. 
There is, however, strong evidence in favour of a tick lx*ing the 
spreader of the disease. 

• Myeology. 'athogeiiic mycology takes its origin in 1077 with 
Hooke’s description and illustnition of fungi causing the blighted 
or yellow specks on the leaves of the damask rose, and by his 
illustnition of the blue moulds. This pioneer work is continued l>y 
Malpighi" (168b), Ray (170b), Plukenet (1720). Michcli (1729), and 
their discoveries were system<it ized and extended by I .innaiis (1753), 
Pcrsoon (1801), Fries (1821), Link (1824), and so on to the days of 
Saccardo, Vuillemin, and last, and by 110 means least, Pinoy; but iuore 
detailed information with regard to tiiis"history will be given later. 

Special attention must lie drawn to the discovery by Grobv, 
in 1&44, that ringworm was due to a parasitic fungus, and to tfic 
extension of that discovery by Malmsten in 1845# and to tlic great 
list of investigators of this particular feature down to the classical 
work of Sabouraud. 

This work by Gruby produced world-wide* interest in parasitic 
mycology, and for a time it made great progress, but fell back into 
a second-rate place when bacteriology came forward, and is only 
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now being rescued front this position tlmnks to the labours of 
Munson, Hluut li.inl. Iibllinger, Kyiv, Carter, Vincent. Xocanl, Piii«>. 
and Krumpt. 

Bacteriology. From the most remote tinus tho suspicion that 
the imsterious »*a iim* i»f contagious and epidemic diseases must be 
sought in living entities has Hashed through tin* minds of many 
olwervers. ('oluniella. a contemporary of Seneca, refcords thel»elief. 
apparently popular in his time, of the'living nature of miasmata 
and contagion. The idea of a i unhigiimi vivuw was not extinguished 
even in the darkness of tin Middle Ag«*s 'I hits, for instance, in a 
book written in the twelfth ceiituiv. and wiongly stutul to be 
St. Ilildegatd. the abbess n| a coment. we find notices i»f minute 
animals winch ptoducr disi a si 

Frae.ast umi's sixiemth e.eiiturv woik is fuusidiiid above, while 
in I (> f i At Inina .sins Kin her. a Iri.ir. stab d t Jin t he had observed 
minute living organisms in f h,* hluod of a patient during an epidemic* 
of olague. I.imi.tus supported the theory that disease was due to 
ininiite forms of lib b\ iiwrtmg paper- on the subject in his 
1 Aui'cnitules Ac ndi mu a*.' Hill the lifst to ]>rcnmilgifte s' ieiitili 
callx a b.icteri.il tinc>i\ was*\gostino Hassi. a nmiitn practitioner 
of the north «»f ItaK in the early nineteenth ccnturx At that time 
a peculiar ilisea* xxms dtstroxing the silkxx-ornis. bringing ruin to 
the (otintrv in which the silk lie lust iv was paramount Hassi. by 
means of tie* inicrnsropi*. discovered the'genn xvhich is the cattsi 
of tlic disea*^* The organism reeeix'cd Liter the name of Jiolrytis 
hassi mm. From analogy. Hassi believed .ind stated* that human 
diseases xx’eiv also due to miero-org.inistiis Hassi’s work was jiot 
appreci<itc*d l>x hiseoiiteinpoiaries 

III l<S.p) Folleiiiler. and ill 1850 ll.ivaiue, noted the liinillh' 
anthracis in tin* blood of sliei p suth-ring from anthrax, blit it was 
not until Pastetu. m 1857, had shown that feint cut.at ion wax due to 
a x’east and that hutvric arid fermentation xxms due to a bacillus, 
that Davaine. in i.Nhj, considered that the rodlels which lie had 
seen iti the sheep’s blood xxvu* tin* cause of the disease. 

In 1882 Koch discovered the* tubercle bacillus, and from 1877 
to jijii he mtriNluced and improxvd methods fur the separation 
and pure culture of bacteria, and laid doxvn the proofs required to 
demonstrate that a gixvu bacterium is the cause of a (Ti.scase; and 
acting 011 tliesi* lin«*s, IJuuscrPin 18711 discovered the so-called 
bacillus of leprosv. 1C berth in J880 that of tx’plioid fever. Nicola ire 
in 188.J that of tetamis. Koeh in r8S.j that of cholera, Hruce in i88(> 
that of Malta foxvr, Versin and Kitasuto in 1894 that of plague, 
Shiga in 18118 and Krns** in iijun that of bacillary dysentery. . 

The discovery of the typhoid. paratyphoid, and allied organisms 
has been of importance in enabling the differentiation’of' fevers 
previously massed together into a chaotic group labelled 'malaria.' 

Serums and Vaccines. —The discovery of the immtin* serums, and 
their application to the treatment of disease, marked a great*step 
forward in the history of medical science. 
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Still more important an* the labours of Roux, llaffkine, Wright, 
Strong, .Lustig, Galeotti, and others, in purieeting and applying 
vaccines to the ]>rcvent ion as well as to the treatment jpf disease. 

Those of greatest* tropical importance are IIufTkine's plague 
vaccine, the same worker is cholera \aceine, and Wnght's mono-, 
•valent typhoid vaccine and his pyoge.iuc vaccines. 

A further advance was the introduction of CasteJlani's multiple 
vaccines for the preventi«*n and treatment oi disease, for long 
it was thought that a vaccine must be monovalent, but Caslellani's 
triple vaccine tor typhoid anil the paratyphoid lexers lias now been 
tjped on a verv large scab* for the Dritish and other armies with 
success, and the letravaccine typhoid, pai.i A, p.tra B, cholera has 
been adopted bv tin* Serbian Anny since i<>x(>. lb has also pie- 
p.ired letrax'acrines. which include uudulant 01 Malta lover, ai.d 
has prepared and ,ulvocat< a d the um* ol pi-nta- aiublu-xa-xalent 
vaccines. 


Entomology. It i* nhxioii* from tlu* preceding sections that 
iiwels pl.iv a great part in the spread of proto/oal diseases, and the 
same hohbegood for xxoinis .md bacteria. 

1 'il.n 1.1 ran be spiv.ul by Cuh*\. Mogonivin. or Anopheles; m.ihina 
bv bi xer.il specie-, ol the Xiiophehiiie; Pimpld-iiia and spiroch.Tti s hy 
ticks; I.eislnmuiiu ilonwttiii perhaps bv lmg>; Lvi^hmania injuntum 
probably by fleas; trypanosome* by tsttsr-flies. and possiblv by 
some kind of 

Hut? apart from these diseases, of which we know tin* cause, 
then* are two infectious tlu* unknown agent ol which is carried 
by mosquitoes 'Urns Fiuhiv, m iWi, formulated definitely the 
hypothesis that Vellow fex’er was bpread b\ .1 mosquito, which 
in moo was pioved by Kccil, Carroll, Agra monte, and La/.ear to 
be a fact, tlu* mosquito being S/egomvia fusautii. now SU'gomvia 
nilu fins. 

With regard to dengue fever, Graham of Beirut, m iqo.j. thought 
that he had discovered a proto/oon in the red « orpuscles of persons 
"suffering from thisdisense, and that this parasite underwent develop¬ 
ment in ('itlex fa figif ns (Wied). Doubt has been thrown upon 
Graham's parasite, but the idea that Ciilex fufigans (Wied) is respon¬ 
sible f*r the spreiid of dengue fever lias been strongly supported l>v 
Ashbum and Craig in lyoy. 

Turning now to bacterial disca&s, the work of the Indian Plague 
Committee, published in njob-iqoN, proves that the rat-llea [Xcno-p- 
sylla cheopis) is the main means^of.the spread of plague. With 
regard to typhoid, it was conclusively proved in the army concen¬ 
tration camps of the United States in the Spanish-Amcrican War 
of'iSqfl that flies were great spreaders of the disease, a fact already 
emphasized by Cclli and others; and this lias beCn further supported 
by tlie work of Firth and Horrocks (1902), Cliautcniesso, and numer¬ 
ous other obserx'ers. Dysentery may also be spread by flies. 

A knowledge, therefore, of ticks, biting llics, and otfier insects is 
of the greatest importance to tlie doctor who is to practise in the 
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tropics. We refer the reader interested in this subject to the classical 
work of Nuttall on insects as carriers of disease in the Johns 
Hopkins Hospital Reports, 1899. 

The idea that thu lton&o-Uy and its allies .ire ( ujmiIiIi: of spreading disease 
originates fiom the time of Mercurialis, who 01,1577 suggested that the virus 
of plague might be disseminated bv this means, i n 1 (hi o Sydenham remarked g 
that the presence of numerous fli«. m the summer indicated that there would 
ho much sickness 111 the .intuinn, while 111 iNnS Crawford* staled that lie 
believed insects to lie thi earners ot mlectioir In 1655 Moore releried to 
flies as tile )x>ssiblc carriers of cholera, typhoid, tiiliereulosis, anthrax, and 
leprosy. In 1800 ttaiinlmrl jH-rfoimeil the tirst experiments, showing that 
anthrax could lx* dissenun.itcd by flies. Tiz/0111 and ('.ittani made olscrva- 
tions on the spread ot cholera In the same means, Gross] and lotei Stiles 
demonstrated the possibility ol the carnage of painsitii worms, and one of 
us the tmnsfereure ol the 7 it f»>nnna pat nine by the same means. Gavon 
in ZO05 indicated the juis'.iluliiv of flu- disMetnin.ition ol fungi by flies 

Toxicology; -Micro-organisms are not the only causes of disease 
to )>e found in the tropics, for poisons from plants and animals 
are also of the greatest importance. 

It has him shown that the lined primitive peoples hax’e deiinite 
knowledge of poisons, and it has already been mentionedJioxv early 
the study of snake and other animal venoms began. 

It will' suffice here to iiulicifte that the scientific study of snake- 
venom, begun by Prince Lucien Bonaparte in 1843, has been ex¬ 
tended by Fayrer, Martin, Uunb, Calmette, Noguchi, and many 
others, and leave a fuller description of this<und the history oi other 
poisons to a later chapter. • 

Climatology.- -Tropical mt'didne docs not coniine itself to diseases 
caused only by parasites and poisons, for there are such conditions 
as heat-stroke, which arc entirely due to physical causes, and alio 
there is the important question of the influence of tropical climates 
on man, which must be dealt with in a later chapter. <. 

Dietetics.- But little work has so far been done with regard to 
this important subject in the tropics, though pioneer struggles have 
been undertaken most successfully by Mr( ay in India, and liis 
example deserves to 1 h- followed. * * 

Clinical Medicine.- Clinical researches into the diseases affecting 
Europeans and natives in the tropics began with the earliest modem 
travellers, non-medical as well as medical, and the eailiest references 
to tropical discuses are to In* found in these early works yn travel. 
Thus, as Singer has pointed out, IJe Oviedo in 152O giv'es a reference 
to a disease bubas, which we now know to include Frambresia 
tropica, a form of J.eishmania,sis t and probably a form of Blasto¬ 
mycosis. In 1558 Thcvct descried the jigger as a little worm called 
* Tom / which entefed into the feet, and wrote descriptions of 
Frambmsia tropica under the term ‘ Rians/ In 1598 G. W. wrote sin 
account of Calenturd (heat-stroke), and Tabardillo, which is derived 
from the Spanish word Tabardo, a cloak, and was applied to ,thc 
typhus fever epidemic in Spain in 1557; a nd therefore G. W. may 
have meant typhus by this term, though it is possible that he also 
included yellow fever under the same name. He also describes 
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Espmlas, possibly due to the bite or sting of some venomous 
animal; Cameras ac Sangre, or dysentery; erysipelas, which probably 
included filariasis: and Tinoso, or scurvy. In 1642 Buntius wrote 
his work, ‘ Do Mcdicina Indorum.' Chalmers and Arlnibald have 
drawn attention to the description of dracontiasis, dermatophiliasis, 
'epidemic gangrenous recti lis in South America; simple continued 
fever, malarial fevers, dysenteries, smallpox, climatic bubo in 
India; malaria, endemic yellow fever, dengue, smallpox, filariasis, 
diarrhoeas, dysentery, and yaws in West Africa, as indicated by 
D. L. F. in 1726 and bv Aubrey in 1720; but these and many 
others are briefly mentioned at the end of this chapter under the 
heading * Special Works on Tropical Medicine,' anil need not lx: 
further described here. 

It is not possible f<n u& to trace out in detail the history of treat¬ 
ment, but we may briefly mention a few points with regard to 
quinine, arsenic, antimony, thymol, and emetine. 

Treatment- - Quinine.- In the seventeenth century the epoch- 
making discovery of the value of cinchona-bark in the treatment of 
malarial fevers look place. 

In 1638 the Countess of Chinchon, wife of the fourth Count, 
Viceroy of Peru, after nine years' residence in that country, was 
seized with tertian malarial fever. Don Lopez de Caui/aries, the 
Corrcgidor of l.o\a, hearing of this, sent lu-r a parcel of the l>ark 
of a tree called by the Indians of Loxa ‘ quinn-quina.' The dupli¬ 
cation of the name of tlu* tree is said to indicate that it has mt'dical 
properties. * 

The value, of this bark in the treatment of fever appears to have 
bfcen only known locally, but was understood by the Spaniards in 
Loxa as far lKick as Thno. Him' the Indians became acquainted 
with tke bark is not known, atul the tales of the curing of their 
fevers by drinking the water of a lake into which a cinchona-tree 
had fallen, or of a sick puma chewing the bark, are considered to lx: 
myths invented later in Europe. 

Dr. Don Juan de Vega administered the bark to the Countess, 
who quickly recovered, ami four years later returned to Europe 
with a large supply of it, which she distributed to persons suffering 
from fever on her estates near Madrid. Hence tlu* bark was often 
known as Pulvis lomiiissa. In 1070 Jesuit missionaries sent some 
of the bark to Rome, whence it was distributed throughout Europe 
by Cardinal de Lugo. Hence the names ‘ Jesuit's ’ or ' Cardinal's' 
bark. r . 

Linnaeus named the tree after the Countess, but spelt her name 
wrongly, calling it Cinchona officinalis. A curious strife now rose 
in Europe as to whether fever should be treated by bark or not, 
but the labours of Morion and Sydcnliam, together with the d ramatic 
cues of the Grand Dauphin, enabled its true value to be known. 
The tree has since that time been introduced into several parts of 
f^world, and grows well in India, Ceylon, and Java. 

Finally in 1820 Pelletier and Caventou prepared the alkaloid 
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quinine from cinchona-bark. For further particular* see Chapter 
XL. on Malaria. 

. Arsenic and Antimony.- Thanks to Morgan's work it is ]K«sibli* 
'to give a hrirf history of these two metalloids. which belong to tile 
nitrogen group of the fifth vertical seiics«nf the periodic cl.issilica- 
ticui. ami .ire related to the non-metals phosphorus ami nitrogen 
anrl to the metal bismuth. 

v 

Arseiu- ihi his in n.itin «* ui iomlun.it iuii with cobalt, as sinaltiie and 
roli.il titi*, lmtli ui whu li an* included under the term . uhult, whit h was ton ml 
hy a (lerin.iii .111i.st m In* capable i.l making wiiipatkcfii ink wIumi .11 ted upon 
by .uji'.i lortii, llie.ulnui ■*! wlm h w.ls studied til 174/ by Hellul .out 111 I7 <h\ 
liy Cadet dr (l.issi.em 1. who jumlured .1 highly mlkiinmahle slinking ilmd 
then limn, and tin* 'Iheiifrd mm hided \\.<s ,l fh.jlti anlah i«* ntmuihg 

III SI'HIl 

D-irmg the ve.us 1S37 1*13 iiuiiseii isnl.iled this i*>iii]ilex. In whuli Ileiw- 
lius g.i\e the ii.tuie am] in i.\>S Uaeyei. lia\nu> lust made primary 

uoIIiyI Ki.M'im.i/%. piudiii ed methyla 1 -fine aud, the Moiulile sails «»1 winrh ate 
employed incditiuallx -is new «.■■ mljl and aii|ieiial. in isoo i8‘*{ ISuh.inip 
made the or hi aromalu arsvH1L.1l and in the seventies Ain hnelis, in t(>ll.ilHii.i ■ 
tiun with otliei wnikei*< not meieli extended tills knowledge, hut pte|i.ned 
the first .(l••w( iht anfiii ■•nv i"wtoin,.(b. In iuru H61lump's 1 oiufuiiind was 
•irat tiled in m>*iin me be I liiinias .mil Iheinl lm slei pmg si. kmss. lieing tailed 
ulowl Iks au.se nt Us (iiiii]ui.itive]y'iK>n toxn: .aliuii, end d is the drug uhuJi 
has hei n used with nu h success 111 sleeping siikm-ss m the Sudan Ainxyl 
was shown in 11107 bv llhilu li and Ik illieimlu lie the sodium salt oi p aihc-miu 
arid, beinii a demalue ul ipimqtiev dent arsenu 

t»N.i, ' . 

\tii\vl. N 11 .Cj.ll | \si >* I'liutanis Hum jyiii t«» ju'tS per cent ol 

\«>!I • 

arsenu ai 1 ending to the amount .if watei ol 11 eslalh/ulnm .Mono acet visited 

MNa ’ • 

atoxyl is Cl I ,Ct »\ I U'-l |. W» 

'Mill 

Vn.au < bug in Mesiul and Ninillu's expeuim nts, and the nlvseixatiniis ol 
Nierensti in. it is nut Hr* ar-i nit 111 these 10111 pounds wliu li is to lie Umkcil upon 
•is the ellei live agent, blit the atilido gmup which may possibly In the ellei- 
tivis agent in trypan led. .ifiulul blue, atudul violet aud paraimlisiu, wlmli 
do nut routam aisi-nic but jnissess .uiiidn-giiiiijis, and affect trypanosomes in 
a s11111l.11 maimer to atoxyl A»entiling to l-.lululi Ln\adili. and Yama- 
nouchi, atoxyl uiiileigneo'.i rnluitun in the animal tissues, hhihcli lias 
jirupued two deuv.it i\i*s ot ainxyl. mu: ol which, aliuady men tamed (arseno- 
pheiiylglycin), is veiv etleeti\» *in ]iiu.e on atoxyl-resistant trypanosomes 
Lev.uliti and V aniaiiniichi hate also prepared .an active derivative^! aloxyl. 
wluclt they tall trypaiin(u\\ I. ,\ien-nsle in thinks that atoxyl is oxydized 
m the tissues, and it is only in the nasi dill .state that it Ivcunies elliracious. 

• Owing to the l.ut.that huge doses ol atoxyl lead to such unpleasant results 
as optic atrophy, gast 10-1 iitesim.il* injlammauoii. and penphmal neuritis, 
utlter arsenical preparations luxe been lecumuu-nded; and tlu* him JJurrouglis 
and Wellcome Inis introduced, umlei the trade name of svtinnu, a prepara¬ 
tion somewhat similar to aloxyl, but said to lx* less poisonous. It is given 
in the same doses .us atpxyl, but the thera|M*utic results do not appear to 
have been verv success lul. Snami h, according to the published formula, is 
C B li 4 NHj,AsO(OH)(ONa)5Hj(). 

Mowiate ol nuncury was ininiduced by I’hlenluth, but is less satisiaclory 

ill.Ill .*111X11 • 

1‘ouibin.itions of Mcsnir.s afridol and atoxyl. Khihch'.s parafuchsin airtt 
atoxyl, pi 11 ic .tud, safranin, trypaflavin, and other dyes and atoxyl, liavelx*en 
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suggested in the treatment ui trypanosomiasis, hut in man the results luive 
not beep so successful as in the lower animals. 

Mercury was first introduced 111 lye u lor the t mat men t ol sleeping sickness 
by Low and Uistellaiu, using intravenous lujcvtion ot Uanudli’s sublimate ,• 
solution (hydiargyu perrhloudi, o*iu giauimc; sodii clilorjdr, 0*50 gi amine, 
aqua 1 deslillata-, 100*00 c.c.; 4 to 4 c.c. ]H*r intravenous injection), in associa¬ 
tion with arsonic and jtiuixtiiie by the mouth. A tall ol thelemjieratuie was 
olwerverl in some cases, but the fatal couise ol the disease was not influenced 
Mooic, Xieicnstein, and Todd have used mercury and atoxyl m combination 
or alternation, with the idea that mercury might act upnii the latent form 
of the trypanosome, while atoxyl would niilucmc the active iorni. In man 
this combined treatment has up]silently nut given an) lietter results Ilian 
aloxvl alone. This combine.! 1 ieatincut, consisting ol atoxyl ami an 
'inoigauir salt of arsenic such as orpimei'l h.u> lieuu let tun men (led by 
Liveran and Thiioux ami has already Ih*cii used 111 man with good results. 
The 01 pi men t should Is* given in pills. 111 the dose ot 2 grains ot oipiment two 
or three limes daily, ,1'he administration ol oipiment iu-quenily causes 
dintrhn:n. Tluioiis Llieieioie me orpnrates 111 the oipiment pills some opium. 

lClirln h observed th.it the aioniilii tompuuiids ol terv.ileiil aiseuic were 
more etfu ,u inns 111 attempts to kill piotuAi.ui pirasites, and after 005 attempts 
111 1 »io»i lie evolved .Sif/.'wrst/u, m is>ii also know a* Khai\iinin and Ar^mulnUan. 
which is a pile vi*1 low powder soluble 111 dilute hvdiochloru .mil or aqiienus 
so.limn hy.tioxide 01 i.ulmnate. Its loimula is the hydrin Idmule ol \ ;*- 

ill iiiiuu 1 | |* di hv.linxv •irseiin-bi'ii/eii.* - 1 c .* — 

As * As 


l 

11(1. NIL' . 1 XII.j, lll'l, 2 II .0 

oil oil 

On .uvuiiiil ill its phellulII and leihly basic pioperties Salv.ii.s.111 lads to 
•give neuti.il sails, and the bee kise is "very insoluble in water or in normal 
saline solution ;lheielure an uppio\imately iu-iitijl.solution has to Ik* prepared 
immedi.itely b"tore use. whnh is inconvenient, and led In the search lor a 
compound 'with soluble salts giving a neutral le.ution in solution, bmh a 
prepaiation had been loieshadowed bv Kill Itch's 41S tqurarsyl. or the sorliiiin 
sail ol arseiiopheuy I glycine, which was Liu* most simessiul ol the arsenic 
compounds puor to Salvaisan 

It was found lh.it Salv.1rs.1u dihy.lnH blonde could be m.nle to piolme a 
compound tailed 1 ‘diilull’s * } i 01 .Neos.ikars.iii, also i.illed Neokli.iisivan, 

Xuvarsciiohilloii Ncivarsenolicii/ol, or Sodium y di.niiui«»-1 p-cbhydroxy- 
arsenolieiiriMic- \ methylene sulpluir.iti*'— 

As \x , 


I 1 : 

m, \ 1 s N - NI1CIL, O, SON.-i 

Olf ‘ * oil 

This is a pale yellow jiowder. with (commercially) generally small prupevtious 
’ of inorganic salts. It is soluble in water and the solution is quite 11 uitral, 
but ijs arsenical content is lower Llian tluit of Salv.srsan. and hence its average 
dose is laiger. and the efficacy ol the preparation should In* tested by intra¬ 
venous 111 lections into rabbits. 

ti.dyl, discovered by Mouneyrat, is | : .|*-dihydri>xy-.irj.enol>cnxcne-3 : 3*- 
. phospliaftuc acid, and ionus a neutral solution wlu*u added to aqueous sodium 
carbonate, and is useful 111 syphilis and also kills spins li.utesaml trypanosomes. 
It is very slightly toxic. Ludyl is a complex disulphcmamide discovered as 
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*.* 5 * of Mouneyral’j. serirs. and like galyl is given intravenously and for the 
same conditions. 

We have already refened to Sbtrursvl. and we may mention that Arsnto- 
fhenylmethylgl' SI nr his lawn used experimentally hy Occhslin (n kill Trypano- 
toma evanst aiur'/' rhndrueu&r m experimenlal uniin.'ilh. 

In 1913 Khrlieh found lhsit Salvarsan and other derivatives ol arseno- 
benaene could join with salts of topper, silver, gold, and platinum, forming 
combinations which rouhl In* administered intravenously and in which the 
heavy metal applied to aid tin* arsenic in its germicidal action. Luargol 
1* an example ol this type of ehemic.d body r 

Further new types of compounds nf organic arson icals with anti¬ 
mony, selenium, etc., are lieing tried. Kspccinl attention is said 
by Morgan to lie directed at the moment to certain partly methy¬ 
lated hcxaminoarseuolienzciics. which give stable solutions with 
soluble bicarlxmates. and so the linal wonl ha* yet to lie said with 
regard to tlirscbcompounds. which the chemist U preparing for trial 
by the physician. 

With regard to the organic antimony derivatives, the salts of anti- 
monyl tartaric acid, in the form of lithium autimonvl tartrate, 
were first used in the experimental trypanosomiasis of mice by 
1’limmcruiul 'I Immson in Jline, 11)07. Tln*ir results were confirmed 
bv Mesnil and Briinont in Jantiarv, ngiS, while in March, 190.x, 
Manson used it on man. giving it' 1 »v the mouth. Also in iqoK 
lions ten and Kodhaiuused tartar emetic in liuman trypanosomiasis. 

In 1913, rsuzuki introduced potassium ammonium antinionvl 
tartrate, as antiluetin. and in the same 3'enr \’ianna and Machado 
gave tartar emetic intravenously in cases of espundia, with good 
results, which have been confirmed by Terra da Silva, Carini Car- 
walho and ('hrislophcrson. and by Low. For the same complaint * 
Ludcberg tried tnoxide of antimony intramuscularly, and Martin- 
dale prepared an injectio antimnnii axiih, which Morgan considers 
to contain, proliably, a glyceryl antimonite. and this has been 
reported in 191 7 :1s curative of American Leishmaniasis when used 
subcutaneously, intramuscularly, and intravenously. 

Alsoin 1913 Vinnuaand Arag.'io reported that tartar emetic was 
useful in the treatment of ulcerating granuloma. 

In 1914 ('astellani used tartar emetic, together with other drugs, 
m a case of Indian kaln-a/ar, with satisfactory results, and came 
to the conclusion that the drug was the cause of the striking 
result, and therefore he recommenced it for routine treatment. 
Iji tlie previous year he had originated his yaws mixture (now 
generally called Castellani’s mixture^ which contains tartar emetic, 
potassium iodide, and both carbonate and salicylate of soda. 

In tqt.5 l)i Cristina jftid Caronia reported the cure of eight cases _ 
of infantile leishmaniasis by antimony therapy, and later Rogers ’ 
confirmed and extended this use of tartrate of antimony in knhe- 
nzar. a line of treatment well accepted at the present time. . 

hmelitu.— For many years it was known that ipecacuanha and 
enact in* were valuable in the treatment of certain cases of dysentery, • 
and this was crystallized down to the treatment of amoebic dysen- 
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tery, and more especially to the presupporative stage of amoebic 
hepatitis by Rogers from igog onwards. Later Vedder in the 
Philippine Islands studied its action on entamoeba;, and Rogers 
devised the clinical application of the drug by subcutaneous injec-' 
tion, which to-day is used as the correct treatment of that form of 
dysentery and its complications. 

Thymol. —Uozzolo, in 1880, was the first to introduce this drug 
for the treatment of ankylostomiasis. He obtained satisfactory 
results which have been confirmed all over the world. 

Prophylaxis. —The knowledge of the causal agent and its method 
of dissemination have enabled reasoned and scientific methods of 
prophylaxis to 1 h* devised and carried out, of which perhaps the 
most striking is that performed in Panama by Gorgas. 

it is to bo Imped that in years to come these methods will l>c 
extended, and that munv diseases at present hampering civilization 
will cease to be terrors; indeed, the present war lias amply proved 
the wisdom of prophylactic and sanitary measures, especially the 
polvvulcnt prophylactic treatment against the enteric fevers, 
cholera, find ollii-i diseases, and it is to lie hoped that now the 
war is over international a< tion will lx; taken all over the world 
to eomhat disease * 

Research. Notwithstanding the fact that so much has Ixrii done 
to elucidate disease, still there is .1 great held for research, and one 
of the direct blessings, of the leceiil war will he the stirring up of 
Governments to provide funds for this work, which should never 
U* left, as-it used to be, eiituelv. or almost entirely, to individual 
generosity. 

The State and Tropical Medicine. Tropical medicine has been 
fortunate in that at the commencement of nuxlern tropical medicine 
there -was at the head of the British Colonial Office a far-seeing and 
exceedingly wist* statesman Mr. Joseph (Tinmhcilain - who clearly 
realized the duties of the State in regard to the formation of Schools 
of Tropical Medicine in London and Liverpool, and of the founda¬ 
tion of laboratories in British Colonies. This policy, continued and 
extended under the auspices of the Advisor}* Committee of the 
Tropical Diseases Research Fund, has produced the Tropical 
Diseases Bulletin and other publications of great value. 

The example set by the Britisli Government has been followed by 
those of other countries, and to-day all over the world the State 
supports tropical medicine. 

In many tropical countries, however, it appears to us that the 
State should exercise more authority over the medical practitioner, 
native or modem trained; that registers of such practitioners should 
be kept, and that this should not be confined to medical practice 
only, but also to dental and veterinary work. 

.The War and Tropleal Medicine.— -The recent war has dis¬ 
seminated tropical diseases in such a manner that many of 
them may become cosmopolitan. The Anophclincs of England 
have now a chance to become infected with malaria, and, 
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in fact, cases (if endemic malaria have already occurred, but wc 
doubt whether there is any real danger of ail epidemic. Bilharziosis 
has the opportumt> 10 spiead from Egypt to other countries. Are 
• sufficient I yvVjlrong measures being taken to combat the spread o( 
those diseases and manv others like lhein- # r.g., nmu'bic dysentery ? 

Another point which the* war has brought into prominent notice • 
is that so-called tropical diseases exist in abundance in Kuropc— 
e.g , in the Balkans and that agents like lice are as prone to spread 
disease in the Temperate as in the Tropical Zone. 

Certainly the massed formations of medical knowledge at work 
in the lecent war at the stud\. treatment, and prevention of disease 
will produce results which would have been but slowly evolved in 
years of peace. 

Tt is not possible to close this history withoul acknowledging the 
debt which tropical medicine owes to the olhcers of the Royal 
Army Medical Corps, of the Royal Navy, the 1 ndian Mcdii al Service, 
the Colonial Service, and to their training .sellouts, a*, well as to the 
officers of the Medical Services ol the .iimies and navies ot Fiance, 
Italy, and the Tinted States ol Anuiicn. , 

MODERN JOURNALS. 

» 

"Ili«- \eiv e\i client liopnal IH Afiisfs 1 ’iillt'iin enables tin- tropical pi.icti- 
tionoi to keep lumseli abreast uf the «l.iy .is Hoards nnrent events m tropu.il 
medium* while the /'#.»/•#,##/ 1 cltiimuv iSu/hlin ]iermils Iimii, il he mi desm-s, 
to olitaiu the same up lo (kite iiiliuni.i'inii With icgaid tu the (li-e.ises ol 
animals. lioth these pul limit unis ,ue i-.-.ued |»y the Tiopu .d Diseases l^uncsiu. 
flu* Impeiiid Institute. i40iuluu. S W 7 

If he desin» more informal mu with o*gaid tu ba« tetiuloguul ifrork he may 
tmd this ami ntmli intue 111 the ItuUilm de I histxtul I'astnn wliuli is issued 
liyth.it Institute in Pun*- a 

It he wishes mme ilet.nl with repaid tu J.ip.uieM* medp ;i 1 work. he will find 
.1 ie\icw 111 Kuglish. wi 1 1 * * * S tin lt\ (lie Wcse.mli Stall ol the Sr\ei:imc I'liion 
Medical ('ulleue, si mil. Koiei publish* il in I hi l hi mi Mutual ) vuriial 
The n.nncs 01 sunn* ui the |apani*si iiieilie.il jmiinals .11 e us lulluvt.s;— 

( hiiqai Iji Shnnf'n, or Hmue ami I.ipn Medu.il News, /iistnhai /.as In 

or Juiiiii.iI ol the I’ei fin iimi Mislii.il Sonet v Alumni ol K.in.i/.iwa .Medu.il 
SeliiKil: Sisshm ( kirvo or Muderii lher.i]H-utus, lain'tui Igakuhai Aa*shi. 
or Journal ot the Foimosri Medu.il hotlet v, lohvo l/i Shun.In. or Tokyo 
.Medical News. Tokyo Igal.iihn Aasshi or tin* Pick ceilings ol the Medical 
SikiHv ol Tokyo; also .It to Scfrnhr Mnfiiimihs I’mpeiMlalis Impiriahs in 
Kioto.' J.if\inisi he Xcilsthiifi fin />niiiahdogu uml I’rnlogie, Kyoto lgukukm 
/•tsshi,' Mitleilungcn a n* tier Medruusihcn luthu.it> dev Ktuscrhchcn I'm - 
aeisi'a 1 vi Tokyo. Sci-i-knuu (Medical journal) ol i'okio, Tokvoer MfUisimu he 
WiH.henu.hrift. Mittcilumnu am dti Medium si hen Tat kstkulr :u Keijo. 

, fl 1 (,‘siiiins ui (rcnnuu hter.itme are di-siied, they can he* iouiid 111 the 
Arrhio jH' Sthifh ■ mid Tropcukvginir and in the Auhir fir Haktcriolngie. 

Apart fiont these the following juufnal- usually contain onginal papers 
dealing with tiopu al medu ine:— 

1 4 una!i di Meduinu Na\ale c Culoiii.de (Home). 

£. Ann,lies d'llygiA'e i|t de Medeine Colomales (Pari**), 

j. AnnaJcs de lTustitiil Pasteur /Paris). 

!| Aunali (I’lgiene (Turin) 

S Anales del Institulo Medn «• Ts.inonal (Mexico) 

0 Annalvs IViulistas de M*-dn mu r ('irurgi foan Paulo; 

7. Annals ol Tropical Mcdidnc and Parasitology (Liverpool). 
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8. Annual Reports ot Liu* Pnudpal Medical Ollicers ot J-iritiiU, French, 

Italian, and D.itch Coloniob. 

9. Archives do Medetinu et Pharmacie Navales (Paris), 
jo. Archives de Parasitologic (Paris). 

XT. Archiv iilr Protisloiilrundc (Jena). • 

is. Archiv irtr Schitfs- mid Trojxni-Hygienes, and .supiir.iiciy 1 die Heiliefto’ 

(la-ip/ig). 

13. Amu j vos de Hygiene e Pathnlogia Ksoticas (lashim). 

14. Archives do Institute H.u terinlogica Camara lYstana (Lishim). 

15. Archives de Mcdvune [ At hens). 

lO. Arcluvos Hi asi leu os de Medicma (Kui di Jancim) 

17. Archives dc i'liisiitul Pasteur de 'I unis (luuis). 
lb. Alti della JsouetA jier gh Stmli dell.i Mal.m.i (Koine',. 

19. Aiislrali.iu lnstituteofTiopn.il Medii me, Collet led P.i|ieis (Townsville), 
jo. Hotel 111 del Instiiuto National de Jligiene de Alfonso XIII. (Madi id). 

21 Holcim di la Y-Kmiacioii Medica de Pueito Ki«ai (jsan Juan) 

jj. HraziJ Medico 1K10 di j.iiu-110) 

£{. Kritisli Guiana M<-dii..il Anuu.il (Demuiara). 

j|. Hulletm de I'tWice I11iern.1t10n.il d’Hygidne i'Paiisi 

i). Hulliitiii de la SiHiete de P.ilhnlogie K soli-pu* (Patisi. 

JO Hull‘tin ile l‘ Vuidi line Koy.de de Medouile de Hclgupie iHmsselsi 
J, Hulletm de la ’siKii-le Pnitugaisc di s Siiuiii es Natuielles rl.islmni. 

Jh Hulletm de Ja Souetr Mediio-CImutgie.ile de JTiulm lime (Hanoi ,uid 
Haiphong). 

Jo HuUetin de la Smii'le Mei|n,i]e de l'lie Maiime (Mam it ms) 
to Hull'-tin ol lMiioiiiolomi.il Kes.‘.iii li (^1 mdi hi). 

31. Hulleiin del I list JLut P.eUeui iI'MiAmi- (Mgiers). 

'? j. dun 1 Medii.il J011111.il Mi.mghai). 

(‘luiue.i Medu.i (Luna) 

1 \ Clone .l Mi'die.i Mesa .111.1 \Mi ve m. 

t 1 ,. Cyimiemwialtli ol Aiistiaha. (juaiaiitinc hi nice I’uhlu .iturns (Mel 
Iiourne) 

p». l'oli.i Mfemliiologu a ( 1 > ‘111 1. 

1;. Inin ta Meiliea de Uinu.is (Carat .e-). 

3S. (.eie-esknu-llg Tijdst.|i;iit \*»oi .Neileil.indsi li Indie, Kj|svvi|k (Hit.ivu). 

( li i> e Mfi In ale ( \tlieiisi 
|o. Illiie 11. Hiologic.il Moimgi.iphs ( 1 '1 I>.m.i) . 

1 1. I lilies Medieils (Washington* 

|j. In.l1.111 l.iuruaJ ol Medical Ki-seau li it'.ileiilla). 

It Iinlnii Mede.il ti.in-tle (('..ilcult.i) 

H Intel si ,ite Mediial Journal (*st. Loiiis'. 

Journal ol Un-Ceylon Praia hot the lUilisli Meilie.d Assm i.iijon (('.ulnmlioi. 
.pi ’journal ot Coni|Siiative Pathology and J herajM-iitu s (iMlmliuigli; 

U journal of Jlvgu-ue (Camhiidgi-l 

48. jniiriuii of Pathology and ltu lei mingy (Camhi idge) 

|o. Journal of the Koy.il Yrmy Medu.i I Corps (Loudon). 

50. journal ot Tropical Medicine and Hygiene (Londim) ■ 

51. jourtial of Parasitolng) (Prisma). 

52. Ivitasate Archives of IMcporimental Medii me (lokm) 

St- Lister Institute, (Villected P.uh-is (Lmilom 

5f Malaiia e Mal.itLo dei I’.iesi Caldi 1 Koine) 

55. Malay Medic.il Jomnal. 

56. Malanolugia (Naples). 

57. Mudiciua Conteinpor.ine.i ( LisIn m). 

5b. Modelluliiigeii v.111 den Hurgerlijken Cciieeskundigcn Dienst 111 Neder- 
-iaudscli-Imlie (J3 it.Lvia) 

59. Medical Journal of South Atnea (Johannesburg). 

(•cf Memorias do In-ditutn (Mv.ildo Cm/. (K10 di Janeiro). 

ft 1 MouU(jy Health KejKirts ot the 1) ‘juiriment of Health t»l tlu: Panama 

■ Canal (Washington). 

62. Pacific Medical Journal. 
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6j. I’anama Canal Record (Ball'So Heights Canal Zone). 

64. Parasitology (Cambridge). 

65. Philippine journal ot Science, Section 11 . Philippine Journal of Tioplcal 

Medicine (Manila). 

66. ProooedJnJta of the Canal Zone Medical Association (Mount Hope, Canal 

Zone). 

(>7. ^Proceedings of the Society for Experiuienftil Biology and Medicine (New % 
York). 

68. Records of the Egyptian Government School ol Medicine (Cairo). 

6g. Re viewed Applied Entomology, Senes B, Mo lical and Veterinary (London). 

70. Revue do Mcdecine et d'llygidno Tropiculus (Paris). 

71. Uevisla Aledica de Yucatan (Yucatan). 

72. Ucpintono do Medicma y ('nugia (Bogota). 
y\. Rcvistu Clinicu (Colombia). 

74. Re vis la Mcdicade San Paulo (San Paulo) 

75 Revue Medicale d* Mger. 

76. Riforma Medica (Naples). 

7; Sjnidad y I lent-in lew la, Pmlito de l "Sis rclaiia (Havana) 

78 Southern Mcdual Juiiinal (N.(sli\ille, Tiiiikwi 1 ) 

70 South-Western M»*dn me Kl P.isi» ilVtas). 

80. Sperinientaie iJ'lou-niej 

Mr. Studies timii the Tustilnle lot Medic.il Kcsc-aich (fedi-ruted Malay States). 
Sz. Trails unions ol the Sisu-ty of Troineal Medicine and Hygiene (London). 
8,t. Tux.La Slate Jouin.d ol .Meilicme (hurt Worth). * 

84. Vecaitsuiujkiindigc Bladen voor Xcdcrlandscli Indie (Batavia). 

85 Zeilschutt I ur Ghcmollifapie* (Leipzig) 

80 /i-itschrift tui Hygiene uml Inteklionskr.uiklieiten (U*ipzig). 

87. /eitsclintl fur Iininiiiiit.ilsfoisi hung mid K\]>eriiiienlell Tlierapie (Jena). 

The l»illowing journals Iiave, lioin 11 ■ 1 line, valuable papers on Tropical 

Medicine and Par.u-itulogy:— 

1 Arbciteii .ms deni Kuiscrln lien Gcsuudhcitsamtc (Berlin). , 

2. Archives oi International Medicine (Chicago). 

3. Bulls)] Medn al journal. 

4. Boston Medical and Surgical Journal (Boston). 

>. Bulletins and Reports oi the Hinted States Depai intents lomcrnod with:— 
(a) Animal Industiy; ('>) llvgieuu Lalioralorv, i<) Public, Health 
(Ihilleiins and Reports scjuratilv), (d) Naval Medical; (r) War 
Deixirtmenl (Washington). 

0. Canadian Medical Assinj.iiioii J011r11.1l (Toronto) 

7. Collet led Studies irom the Resc.mli lailioinloi v. Department of Health 

(City of Now York). 

8. Comples Rendus d.* la Soeiete de Biologic (Paris). 

4. Deutsche Modizimsche Wochenschriit (Beilin). 

10. Johns Hopkins Bulletin. 

11. Journal of the American Medical Association (Chicago). 

12. Journal of Experimental Medicine (New York). 

13. Journal of infectious Diseases (Chicago). 

14. journal of Laboratory and GlimcaKMcdiune (St. Louis). 

15. Journal of Immunology. 

xO. journal of Medical Kisearch (Boston). 

17. journal of the Royal Nuval Medical Service (London). 

18. Lancet (London). 

14. Medical Journal of Australia (Sydney). 

20 MAnchener Mediumst'lie Wochenschnft (Munich). 

21. New Zealand Meduul Journal (Wellington). 

J2. Policlinico (Rome) 

>3. Pre&se Mddicale (Paris). 

34. Proceedings. Series Ji, and Transactions oi the Royal Society.of London. 
33 - Quarterly Journal of Microscopical Science (London). 

26. South African Medical Record (Cape Town). 
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JOURNALS WHICH HAVE CEASED PUBLICATION. 

Since the appearance of the second edition of this Imok illfe following 
j ournals have either ceased to lx* published as separate entities or nave stopped 
publication altogether:— - * 

x. American Journal of Tropti.nl Diseasts and Preventive Med nine. Tins is 
now inclii' , cd in the New Orleans Medical rind Surgical Journal. 
Three volumes were issv> d i 913-1916. 

2. Journal of the London School of Tropical Medicine. Two volumes were 

issued iyii-1913. 

3. Journal of Tropical Veterinary Science, Calcutta. Seven lolumes nppeared 

190O-1912. 

4. Paludism, Simla. There an* livi* number only, lym-iyu 

5. Scientific .Memoirs h\< tiffin rs of the Medit at and S-imtaiy Departments of 

the C'hcnimnil »f I nth a Saw Sei ics. Oak utt.i 'I heso an: exceedingly 
valuable piihhc.it ions, and unnilierod -«uin* sixty volumes from 1902- 
1'iMi Their place and that of Pallid ism is "token by the Indian 
Journal of Med it a! tfca\inh * 

6. Yi/lmc I'c'jrr Hmran Hullcltn, Liverpool. There are three interesting 

volumes in existence which appealed fiom 1911 t<i 1015. Its work is 
car r Hid on by the Annals of /'topical Media nr and Parasitology. 

No Reports erf the Wellionu Irnpual Research Laboratories, h’huitouni, have 
appeared since 191 x In the meanwhile much of the original work performed 
dimin' the l.i-u live veals has been published in medical, chemical, aiul 
entomological journals. Up to dale four reports and two rev lews of tiapical 
literature have appeared between 1004 and 1911. 


* SPECIAL WORKS ON TROPICAL MEDICINE. 

* [In Chronological Sequence.)] 

UK t)V££UO, F. (1520). Hysteria Natural de l.u> ludias floledoi. (1547). 

Coromua de l'is Inrlias (Madrid) (Accounts ol Yaws and Jiggeis.i 
TuhVKr, 1 *’. A (1558). 1 ^'s Singular! 1 icz de la brain e Antailn|ue aiitrement 

nominee Ainenque. (Jiggcis, Yaws, and Native 1 'iactice.) 

JM Okta, G. (15^3). Coioquioiis dos Simples e Ihogas da fudi 1. (This 
hook is the lirst European work published m India, and 1 ont.iius descrip¬ 
tions of many Indian plants and their apph'.itiou to the treatment ol 
• Cholera, Dysentery, etc.) Garcia d.> Orta was physician to Dom Marten 
da Sousa, Governor of Goa, with whom he travelled in India ami Ceylon 
in 153 b Antwerp, 1567, translation by Clusuis into Latin. The 
English translation (191 \). 

W, G. (U 9 S)- T lie Cures of tho Diseased in Remote Regions (London) 
Heal Stroke. Typhus, Yellow Fever {>);* Eivsipelas (Eilarinsi??), 
Espindaf Dysentery, and Scurvy. (1916) Reprinted at Oxford. 
RoNni's, J. (id.pl. I)e Medicma Indoaum (l.ugdum, Ratafia). (Remarks 
on drugs, preservation of health, treatment, and morbid anatomy.) 
Au'isus, L\ (1645) De Modiciu.i /Egyjjlo^um (Parisiis). (Thu first book 
contains articles 011 the state of Egyptian medicine, on diseases endemic 
and epidemic, including plague; tlic second on blood-letting; tlic thud 
on scarification, extraction ot stone from the bladder, baths, and friction; 
the fourth on medicines.) 

PlsSON, Cr. (.10 a 8). llistoria Medica Brasilia: (Lugduni, Batavia). (This work 
is divided into two parts, of which the first treats of Brazilian climato¬ 
logy; the second, of Brazilian diseases— e.g., catarrhs, diseases of the eyes, 
spasm, stupor ot the members, obstructions ot the viscera, hydropsy, 
fiuxus, Icift-sinus, colic, dysentery, liver troubles, worms, syphilis, ulcers, 
. ' etc.) 
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I’isjON (Gi'Ueluu.s) £i Gkukx.io M akcx.k xvo oh Liebstat (1048).- Historia 
Natural is Brasilia: 

Pison, G. (105.S). I Mo Imli.r Ulriuscpie «lt* N.itura ot Medica (Amsterdam). 
Clever. A.J, 1 C iiiiSjj. Opiisc.ulu Med no, acl MeiUem Suiensiuui’ (Franc- 
iorti). i • 

Slo\m* (i 707-1 7-5> \ \oyaiy* to the Islands of .Madeira Darhadocs. and 

J.im.ui.i, in xx-lmli is preiixed an Intioimi lion xx-heiein is an Account u( 
till* Inhabit.nits. A11. Wain. Diseases hade etc . ut that place. 9 

K\iMriiK. h -i;ij). Aiun'iutatnm Kxmucoi 11111 Pulilico-Physico Mcdi- 
(.nriiin la iu>n\ u. [I Ins xxell-dlustrated Isjok. dealing with Persia, India, 
a in I Japan, i>. ((imposed tit li\t* last li'lc's, ol wlneli tin* lust is political; 
llifsi-. mid .onii|iiaiian, t In-11111 d pliysuo medico < mil.1111111$; ilesc riptmns 
ot tin* "I in ]K‘ilu In mu m ii/iis /•( r.1.7 j ioi-. As.iln*tid:i, llviliucele. 11 vpci - 
saniisi-. uk'-iiibi pedum ni.ilal>ain'ii* genii \i*m.n ula- i < Mnduia-ioot, 
.11 iipmii him . c.uitt ii/.iiuui ih<* Icuiiih .iiiil iiitii .111 Imtaimcil 1 
1 *. I) 1 1 17jii» limit- dt*. Maladies I‘a<lie ulli is aii\ I'axs Oiii*iilaii\ 

(Paris| (lScuind with 1 .miller’s Vuyaues; i(iiit.>iiis (Icm upturns ol 
Sra-Sn k»u*ss. M'imxx* \«. m*i*-.il J)i.im»i* l*t\n (hiiiu.i Wmnis. 

Jiggers, N-iJicl.l Hill* Sinallpo?., eti I * 

At HKLY. 'I \i72tn ‘1 he Sea Mil it. hi. m* tin (iiiuie.i Man’s Wide-Met uni 
(Luildoli;. (('0Ulaills.111 fill 111 s nl I-i*\ 1*1 s ] 1 \ si pel. 1 1 hailllie.i, Cluilu kb. 

Vails, NeglOl-salld tin II 1 Hud it. ... .ten mi lhe(*oa*-t nl Guinea | 
Aikiss I 11 ~ 3 | • llu* N.ixv Sin ■. * iii (Loudum d niit.iJii'. all a]i]>eiidix on 
* Tin s ilc*« , p\ Disieiiipei 111 llu* Vegio.’j 
Aimns.J |i;<-i A \ ux.ii'c tn(iiniie.i. Iha/il. Wr-n liulii s juft ediluui lhio. 
J’l MH\ ( 11; 11) View nl the Lexalll. palllt lll.11 1 \ ('<ilis1,iiiUiln|.|e. Syria, 

hgvpl• and (fieeie nil l«mt pails, ii.iit,.iuiu<: iiilniiu.itinii with legat'd to 
Medu me and Siiiiu-iy m the I'.asti 

Brock 1.1 spy I< (i ;«i|» "« Mist n.itiniis mi Camp Diseases, with on Appendix 
<ut the ('lunate and Diseavsjn Urea iLoudoii). 

I.INII | \VI s (l/'iM Lsb.IVS till Disease'. IIl( Itleiltal III J'.IIIUJH'.lIU^ 111 lint 
('ll mates 1 1 a Hid. -iii idthei editmiis 1,71 1777. jyS.N. 1 NiS. jj»j 1 

’Ll.lllslaled liltn (a 1111.111 I { \|sn I'dlDnll 170a 1 
Lilt 1 \ky *17, a 1 ( Mi. ei\. it mils mi tli< (Mi.iiigcs nl All. eti . 111 the Island oi 

liarlwdnes I oiidon). 17(111. * 

<'i.\i K. Jnii.s 11,7.;: Oliseixalinii' on tin D-si ases 111 la mg Voyages to Mot 
Con lit lies, and paitu iilaiK l lino nl the hast indies (London). (Other 
editions 1 pi_* imjii I i.in’sl.iM d min ( •■ 1 mail 177.N1 
Kor.r.uisnx. K 117711; A Physn.il Jinn mil kept (lining I'hite Voyages cm 
the f*ise t o| \lricaand tin West Indies in the Years 177 1 771 (Loudon) 

Km 10 J.'i7-Ni|. Dise.Lses 111 llu \.itnx on s*. Lima (Iiai Im(!ik s). 
l*'o.\r.XN\. N (r/Mi. Ossc-ix.i/miu mini no .die ui.datlie die att.uCMilo 8* 
Liuopei nn (Ainu (.aldi iLixornn) (’1 i.inslatcd into French 111 1818.) 
Sl.ci\Ni£ fiybi). Disease's ol |aiu.iii a. Gencx.i. and Augsburg. 

D’A/uib (17.N.SI (>bsei\at ions gem-r.iles sin Icm M,d.idu-« des ('h mats 
•.hands (Parish (178*) Observ.ilions sin les Maladies des Plan's (Pans.) 
CxMi’itKi.L, D 11784). ( Miserv.it ions 011 the Typhus 01 Loxx* ('ont.igums Fever 
(Lancaster; (Pnilly 1 elates to Yellow" J*ever in Jamaica mid West 
indies) . 

Moshlix. It (171*7). Tien Use on Triipu.il Diseases (London). (Anotliei 
cil it mu jnnii. 'Iianslaled ipto ('1x1111:111 1700) 

IlrxihB (17e.N1 Diseases ol the Hudy in Jaiiiaica. 

H.MHOI'R, I* 11700). I realise on Piitinl Intestinal Fi‘M*rs (ICilinburgli). 
Thomas. K ii;»»o). Medual Adxicu to the Inhabitants ol Warm CJiiuatcH 
(London) 

Jackson, K. (1791) '1 lie I (xeis of Jainun'ii. 

Wade, P. (i/«#.(). Piexeutiou and ’Ileatmeut of the Disoiilers ol Seamen 
and Soldiers 111 Hcug.il (Loudon). 1 

Hi'ktkk, John (17 »)*>). Observations on thu Diseases of the Army in Jamaica 
and on the I test Way ol preserving the Health ot Kuidpcans in .that 
Climate (Loudon). 



SPECIAL WORKS ON TROPICAL MEDICINE 


35 


Thomas (iSue). Modern I*ract ice ol Pb.NT.ic cf all Climates. 

Ci ark (i80i). Fevers and Diseases of tile West Fast Indies and America. 
Cam ear, P. (180/). "Ii.iiu* pratique des Maladies graves mu lt-gneni dans 
les Cjm trees hituees sous la Zone toriule et il.iin* le Midi le 1 'HunijK? 
t Paris) 

15 l,.\vK, Ci. (i8od. Wlwervations mi tin* Diseases «• rvumei# (Ta.iidon). 
Wish Klim ir-M, 1' iihojt) An \i i onnt oltbe N.ilive Xlncans hi the Nejgli- 
IkiuiIkidiI til 'siiti.i I .mill', in wlm li is added .til Account ol the Picstnt 
Stale ol Medn me .Tiitnmi lliein .'Mil* ilaiildoii) i The second volume 
. i ontams tIn- meilu.d iiiliniii.iiii>n j 

ill'Nll-k, \V 1 1s*111. Aiid's^av MiiTdeiit to Seamen m l,.isiar.s in Long 
Voyage* H'-llf nit.if 

M'Clii.iiok 11 *no 11 MeMK.d >ke1i lies I'xjiedilion In Kgypi fmiH India 

1‘rmis C IISM71 I>ist .'ses i>l ludi.i M diuleit<;ln 

Ji'llSsiiS I : I S| 1) llltllii'lli e III 1 1«>|lit .1 1 donates till I'm o|XMll 1 'onsl it II- 

l !■ hi*. ; I. "iidi iii. (iilieiiililii.ii ims ism is.-1 i.s/ii ,i nd 1S/7, ,md a 

sixth edition 

\sS\I IM * 1 *•! 11 * »liser\.ilHills till tile Disease 1 ,died lilt I'JejL'lle or Hu* 

Mvscnltiv I lie 1 l|tu^||i it v |.| [ :>vj»l .iihI New^nik • 

I'*i:\\k iiSi I’nlli t lion d 'i > 1 • 11 1 lilts dr Mi define I 'i >it ii|iit* (I’.uisj 

|.'T'S-|\ I ,1'IJI lilllllf III e n| I inpli ,ll (Mllllhll S nil l.llltifle.lll Onistllll 

limi l.i. ihImii 

Hi ki 1 1 m |i Me. In ,.I (.iiide inr rii.pii.d nini.ites (London) 
simi'siin iisjni I vji.isiii.il ui I leim nt >i \ l'i hi- iji|« s sji.'t 1 ,i 1 1 \ (onceined 
in tin* Ip'resei \ ,11 i..i: t.| I le.ili I1111* ss .nnl I'lmlin In ui ul 7 >i .tempers amongst 
M.inner- ' 1 1\• II«ts ■ 1 ■ 111 I jupn .d 1 liin.itcs 1 London) 

Clllsiioi.w. f 1 1 s. >1 \ M.iiiu.il ol lilt ^'llin.de .mil DisC.im ul TlOJHC.il 

('tilllit I les I l,.illd>nif 

PiHIIM.VII. (| IlSj’.l. Ollsi iv.ltinns 011 level. Ovsellti-rV. .lllll LlVCT 
Conipl.iiiils hi K.iin|HMn '1 mmi] is iii 1 imIi.s iI'.i 1 1iitmi l* 1 1■ 
llovi.i , | • i.-/c la-tlei . on the Ph ii-iiinni and ('me ol Diseases jvcii 1 j.ii 
Mi Hot ('li-iiili' 'l.oiidonl 

MVwi |. # iisj.i Milif. 1 \ Medical Hejiiiris cont iiiiim> J'.ilholiif'it.d and 

P1.ut11.1l 1 »i ei v.itnuis illustialmg the Diseases ol Warm Climates 
s .'('In It. 11I1.1 in - 

Joiiwin | ■i>/ j i \n I -.IV mi M"ilud Sen .llnlilv ol t lie St f >111.11 h, elt 
lo w'hn li .lie i.ldisl 1 >.■'■■IV til*’ll on til* His. ..ses .Hid Kf*>>,llilf III* ol 
lijj.'.dnls on iln'ii 1 el 11111 liiiiu II <l .1 ii>I I nln.illliv ('Innate- (laiiidon). 
IIv'Itr M n.sjii Du- \ iii 1 mid lit'h.iinlliiim der Ki.iiikln-iten tlei 
'I 1 <■! it'll l.l lit If '1 ll.f I J'/IL' ) 

HhM l . ] DMl) M« dn o 11 .si on. .d \ot 1 .uni tin Western 1 ’oasl ot All jcii 

lliOinlon) 

Kij.l'i: (I s v7i li'-lnT ICmigi 11 Ki.inithi'itcli ilc - (»• i« ills (Aiigsliiugl 
I'iilvi.no 1 tispi). Ir.HTt* «les Maladies dts l-'.iiropeem. duns Les P.iv s CliaudK 
(Pans) 

McWiii.iam. I (>. H8|.t) The Medniil Histoiv ol tho ( Kxpcditinn to the 

Mll>e|- I.Sjl-J/ (I.(Illtl..Ill 

STf.VI li. J. r (|N | 1 1 . Mai.Idles (III lilv'Sil (Pans). 

l''t*R(.rssfiN 1 W. ( iS |i>) Notes and Wecnllectuiiis ol a Professional Lite 

(lamdoii). (Deals with MilitaiF llvgicne. (>jihtlialmia. Plague, Yellow 
I'over. Tvplms. M.iisli Mi isiu.it.1 and ('lioleia ) 

Rki.ji, Mil'. (i8|i»). Fever, (*iuil.i.^>n • ( hierantine, and Cliolun (London). 

(Deal* with Yellow I'ever. 'Ivphus. Plague and Scurvy 1 
Wn.soN, J. (iSpjj. Med 11 at Notes tin China (lauidon). 

Hrvmin, A. Climate and Prim jjxiI Diseases ol the Afiirau Station 

H-omlou). (This is .1 hook on the diseases ig the vessels ol the Wusl 
African Squad'on 1 10111 1820 till 1845. giving graphic desnij.fiuns of the 
, lavages ol Yellow Fever, and. in addition, chapters on the Topography 
of llie Station, the Causation. Trealinenl, ami lVcvcnuon -.1 Disease in 
the Si«Llion, and the Diseases most pievalenl among capiuretl slaves) 
Prunkr (1817). Die Kiauklieiti 11 des Orients (Jvilangcu). 



36 THE HISTORY OF TROPICAL MEDICINE 

Bryson (1849). Account of the Origin, Spread, and Decline of thn Epidemic 
Fever of Sierra Leone. 

' Heymann, S. L. (1855). Paihokifiinrhe Therapeutics Darstellung der Krank- 
beiten in der Tropculatulrrii (Went). 

UoMHEAP, Cififtki.F.s (i^O- Ken-aifhcs on Disease in India (Lundou). 
Johnstojn, C. (i 860.) Ural Lb and Disease in Natal (Natal). 

Martin, Ronm.i> (1801). Inlluriiir f| Tropical Climates in producing 
Disease 

Moork, W. J. (18O1 >). Manual of ihe Diseases of India (London). Second 
edition. 1 8bo. 

Du rnouLAi'. \. F. (1S61) Tiaite dm .Maladies iTi-s Kuropfiens dans les Pays 
Cltauds (Pans ) Second edition, thug. 

Gokuun (18113). China Iroinu .Medieal Point ol View (lamdon) 

Clark, S. (i8i>|). ilyj, n*o£ the Army m India (Londun). 

Saiiatiek (1N01) Maladies Otiservees dans les Meis dc Chine. TI1&10 
(Munlpelliei) 

MvRfi. J. (1865) Etndr sui les Maladies eiidemii(uci> an Senegal et a la udte 
Occident ale d'Afrjque. 'I liSse (Mont jh-Uu-i). 

Gau ruiER (18(15). l)»-s Endemic-.1 it Senegal Th&sc (Paiib). 

\\ vking, 1 % J. iiS'»f» The J topical Resident at Home (London). 

Godard, 15 (t Si*7» oliserv.itioiis Medualoei Siientifiqtic (Pans), (Relates 
to Egypt and Palestine ) 

liiMARO, 1.A I»\iti,i-Kii (1 Si/S). Considvi.it ions Medicales sur la Cochin- 
ehine. 'Ilie-e (Mouipi-IJu-i). 

Saint Vki. (iiv..*>| Maladies den Regions 1 ntertrnpit.-des (Paris).* 

Gordon. C \ (1872). hxpiTienre*. id an Atinv Suigcoii 111 India. 

Horton. J \ 11S7Diseases at tropical Climates and their Treatment 
(laindimi Stn-und eddiou. 1870 

Sciilimmrk (1874). Ti-rmiimhigu* MediC'i-l’hniin.ireiitiijiie brain aise-’T-rsane 
Tehcan 

Lavkran A (18731 Maladies et Fpidennes des Armies ( 11 ms). 

Uac hui'£ (1870). Etude .>iii la (km-i.i ntinii Rhys. et MAI. dt* Zarficibar 
(Pans). • 

Roy. Cl. C. (1870) ISuidw.ui Pever (London). 

1 'ossAivKKiKS. J. H (18771 1 r,ul( d Hygiene Nav.de (l'an-j. . • 

Sullivan. John 1 17) The Kndi-nm Diseases of Tropiial Climates 

(Loudon). 

H&kknckk I’hKXi u (1878' Tr.ute Cliiiii|iie des Maladies dcs I-airopteti*- ail 
Senegal (Paris). 

lloKro.s. | V It {1.871)). Diseases ol Tropiial C.liiii.itc* (London) 

Faykkk, JosiiiMi 11SS1 j. Tropu..d I >i-«*a-i\- (Luiuion). 

BftRKNohk-PhKAMi fibSn Tr.ut6 CIiuk|ih* dcs Maladies des lCuropbcns 
aux Antilles (Pans) 

Niklly, Mm’kk l 118S1) Klenii nth de Pathologic Exotiquc (Paris). 
Fayxfr. JiisRiui 118''.') (‘limate and Fevers of India (London). 

Gordon. C. A. (1884) Medical Reports—Chinese Customs Service (London). 
(Almost a textbook of tropical mcdiune, with valuable reports by M&nson 
on Filariasis, Paragonimiasi-, i te ) • 

Maclean, W. C. (i88l>). Disease- of Ttopii .1 1 Climates (I*oudcm). 

. Burot (ihNn). I)e la Fievn* dile ndictiM- mflamm.it ion & hi Gnvanv 
(Pans). 

Lb Roy de M6rzcourt et Corks.* Dr. Tr.utenu.-nt lies Maladies Tropicales 
dans les cliiu.it!> temjifire- (Paris). 

Conns, A. (1887). Trail# Clinique des Maladies dcs Pay* (‘hands (Paris). 
Duncan. A. (z888). Prevention ol Disease m Tropical and Subtropical 
Campaigns (Loudon)* 

Krlsch anu Kikker (1889). Traill des Maladies des Pays Gbauds. (A 
justly celebrated book.) 

Davidson. Andrew (X893). Hygii ne and Diseases of Warm Climates, 
her kin, R. W. (180s) Geo raphii.il Distribution of Tnipical Diseases in 
Africa. 


SPECIAL WORKS ON TROPICAL MEDICINE J7 

Dssaint, Constant (1895). Manuel de M6d6cine, fifth edition (Hong-Kong). 
(A work on the diseases of China, with an extensive catalogue of drags, 
intended for missionaries.) 

Schbubb, fi. (i8gf>). Die Krankhciten der W&rmen Lander <'Jena). Second 1 * 
edition, X900; translated into English, 1903; third edition, 1903; fourth 
edition, 1910. • 

Rso, F. (1897). Malattie Predominant! nei Paesi Culdi o Tempo rati (Torino). 
Man$ox, Patrick (1898). Tropical Diseases (London). (A vorv celebrated 
work). Second edition, 1900; third edition, 1903; fourth edition, 1907; 
translated mto French? fittli edition, 1914 ; sixth edition, 1918. 

Urault, J. (1900I. Traite Pratique lies Maladies dcs Pays Chauds el 
Tropicaux (Paiis) 

Lk IJantkc, A (1900). Precis <lo Pathologic Exotique (Paris). Third 
edition, 1911. 

Reynaud, G. (1903). Hygiene ties fila blissemcnts Coloniaux (Pans). 

Audain (1903). Pathologic lntertropicalc (Pans). (1910). Fi^vres inter- 
tropieales (Paris). , 

Jeanselme (T004). Conns de Dcunatologic Exotique (Pans). 

Muzio, 0 . (1904). La Malattie dei Paesi Caldi (Milano). 

Brault, ]. (1905) Pathologie et llyguhu- ties Indigenes Musuhnans 
d'Algirie (Algiers) 

MfcNsi:, C. (too*,) ll,uiill>ii(]) der ’I ropenkratikheiten, 3 vols. (Translated 
into Italian.) 4 Second edition, 1913, Lup/ig. in 5 vols., ol whith the 
fourth a*id lillh are .subdivided into two parts. 

Finlav (1905). Manuel de. Pratique Samian* La JIavane 
YIanson, P. (1905). Lectures on TiopieaHDise.ises (London). 

Au.mnr and Koi.lkston (io«ui) System ol Medium*. Yol II . Part II.: 

Tiopieal Diseases (London) 

Jackson, T. W 11907) Tropu.d Diseases. 

Simpson (1908). Principles.ol Tropical Hygiene (London) 

GilkeSu (i«)oS). Tropical Diseases. 

Daniels, G* \V. (1909-191 2). Tropical Medicine and Hygiene. 3 vols. 

(London). Second edition 1914-10x0 
JgANSM.MK and Rist (1900) Precis de Pathologic Kxotique (Pans). 
Guillon (k)O(^). Manuel de 'Lherapeutiquc Clinique dos Maladies Tropicaies 
(Paris). 

Scmu.i^ci, l* (1909). Tmponhygiene (I*cip;ug) 

Jeffry and .Maxwell (1910). The Diseases of China (London). 

Grall et C.i.arac (1910) Traite de Pathologie ExoLiquc (Paiis) (Several 
volumes: not yet fully published). 

Rogers (1910). Fevers in Tropics (London). 

1 Salanquk-Ipin, II. (1910). Precis de Pathologie Tropicale (Pans). 

Ruge und Vkrth (1912). Tropenkrankheiten und Tiopenhygiem* (Leipzig' 
Gabbt (1912). Malattie Tropicali dell’ Italia Mcridionale (Komai. 

Gabbi ( 1012). Malattie Pestilen/mli 1 ‘sotiche (Roma). 

STITT (1915). Diagnostics and Treatment of Tropical Diseases II. K Lewi* 
(Loiui^n) - 

Anderson (tor8). The Epidemics ofJVf mi i tins (London) 


HISTORY OF TROPICAL MEDICINE. 

The most excellent book is Garrison (1918), ‘ History ol Medicine.' 
and edition, Philadelphia, and the important periodicals are ' Annals of 
Medical History,’ commenced in 1917, and publishedrin New York; and the 
' Archiv fur Gcschichte der Median,’ started in latipzig in 1908. and Janus, 
as well as the Transactions of the ‘ Medical Historical Section ' of the Royal 
Society of Medicine. 

■ Neuberger (1910), ' History of Medicine,' vol. i.. English translation by 
Playfair, gives good accounts of Byzantine and Arabic medicine; and Elliott 
(19x4), * Outlines of Greek and Roman Medicine,’ London, is most interesting. 



38 ‘ THE HISTORY OF TROPICAL MEDICINE 

Axdek&on (190S). Third .Report. Wellcome Tropical Reseat rh Laliora- 
tories, 310; (njii) Fourth Report same Laboratories, 248 (Loudon). 
These are motif valuable oIim-i vations upon Piimitive Medicine in the 
Anglo-Kgyptian Sudan. 

Hekdoe (i«>i{). The Origin and Growth of the Healing Art (London). 
(Contains article'* on the Medicine of Pnhubve Man ol Kgvpt, Judea, 
Chaldea India, Persia, Me\u 11 .nid Pei 11' 

Caktet.t ani (1916). British Medical Jmirn.il, 11 . October it (London). 

(Tartar Jaunt ic and Protozoal Disease-* \ 
t'u.ii.Mi its \mi \m< iiiiui 11 (i*n p. I'w ■ e.ul\ eighteenili lent 111 y treat im's 
imiTiiijiii.iI Medniiie, Kiiv.d'sum lvi*l Mednine it mit.unsj iraenntiase. 
Iierinatiijiluliasis, l i "|ui|emit; Gaugioiimif- U eel it is, Malarial J-'rver.s. 
Choleia. Dysenteries. Smallpox, ( Imiatn ISulm !■). Riiileniic Yellow 
lever 111 West Africa, l-'ilaii;iMs. Pnirilnoa. \ai\-*i 
t'll\i ukks wn M \i.fMir (ii)i.sj \ ^ud.iii«'se Arabic Medual M.uuibUipt, 
Uoy.il Society ol Medii.ine itiJMs an .iiiininl el the method ol lieat 
incut ol ill ease in tlu* Auglo-l.g\ |illail Slid,ill some Jm» years ago I 
1*11 \ k \ k \ ] r .iu;lisli translaiinii (I'aleutt.d. 

l*in -min (i«n |). Areliixes- di Mede-me el Pl..irm.n ie ii.de. J.inu.ny 
l , 'ebriiarv. etc (Pans) (Rmiaiks upon the llisimv nl |.i|*a»ese 
Medieiiii- ; 

I *\iiKV i'iSo i| 1 .a Mi ile> 1111 • In / !• . t'li'iMHs f Pal :s> 

DoRoriu a SlNi.ru (toiM Trill nations U oy.il Sniieiynl \l«*dn me fLnlidoii) 
(Plague'li acts ) 

Giiilftii-: (1013) Malay Poisons and Ciuim* (Lnndon). 

IIi-Nsim.i.k ,iniu. «1 till li ill-I I lull -i In 'It uii 111. ' .a li’s .Medn in 
Jen (1 n*m»j A Shint llistor\ nt \ry.Mi Ml • III d S leim (laanloin 
Kiihs.i.i jihSy; SiijkT'I nioii 111 N.iti\e Meiln iiii '('■ vlmi ,\l<-iln .<1 |im 1 n.ii f 
Lvi-m.i. I*. \ 11M 0. Ueehen lies lii‘.l*-i n|i|. s an l.« Mi’dei me d* s ( Inline. 
These ll’lllsl 

Low (1916) Trans.u‘tious ol the Society ol Tropn al Mi-dieim- and Hygiene. 

\ol. s., pp. 17-42 (London). fllmtuiy ot l.ui.ir Kinetic.) 

Macmon4LIi 1i.N7.1i llistninal SU1i1.l1 ol Medn me .kdiiiliiiigin. iCoiitrins 
a traiisl.ilmu ol some pilm-leaf m.uiiisi ript-*, without date, bv nurimw 
physicians.) 

Mom .an (nut*). Orgaiiie t'.i'iipi-imils ol \],mii and \tniiiic>ii\ (London.. 
Oninxsirs U1S7J « M 11 1:1 IV.I-* '• a* 1 

kilo, I* (loop. Dal Veeelmi al Nuoiniii I’.ih.lniiia utii.1 lUnina) 

Rom. \V I’ (1S1171 l-'tlmoloL'ii d Mmln , ..iiioiif the Nuitli-Wnsi (V11lr.1l 
Abo'n;i lies iliiiskiiii-i n'.iiil.iins .1 ibiptii mi De.iM-.i-, .\<i ideal, and 
I iratil I 

Rfis-|i<n<i) (*it.do>;iieol the \r.ilni and Pi-' *. 11 M.inu-i nj'ts m tin- Ouental 
Public Library at liatikipoif i\nl. i\ unit.1111- the Malm meilie.il 
winks, and is \ei v inieicsim^ and >i .■ hit in 11. ■ »t*.■ I. nil.1 1 
Resit (iKiJd Medn al 1 ll*|iin anil t M'-ei» atimi- illie J11M jcoluiilf 
1 oiil.iins an :n I'oiml ol 11111I111111 aiiiniiti •* lie- N« .1 lli \hick ail Indiiins.) 
S1.1 iom'n'n. (*. (1 iiooj) loiirmdol the Anilen|...Ini'll.d Insiiiute 'J,iiiiiImO 
I The Met I u me, Singe v, ."id Mnlv-il>i\ nl Hie Si 11.1 lignin, an inland tnlie 
inhabit ini; the Uigo In-tint ol |.n*ish NewGi men.) 

Sini.i k (mu) Simal.s ol '|]<i|-n al )Ieilu m.- and Piii.i-ifolnuv \i *»; .17.1 
(Liverpool). With D. Singer fnii.-L Annals o( Medual History, I., 
i. I, New York. (Kniostoro and Iniection ) 

Scjnrra l.nglisli 11 ansl.it joii (Cali iiit.u, al-o .1 Latin 11.111--l.ti1m about 
1837 1U Ik'ihn. 

Wijesikgtie (lhS'd Maliawaiisa. pp. jj, 125. 15(1 (notes), 158. 

Wise, T. S. (18(17) Review ol the ITistoiv of Mednine (lauulon). (Deals 
with mediciue aiming the Hindus and t’Jnnese.) 

WiuixRV (1885). Hist01 y ol Medical Progress in Japan. Transactions of this 
Asiatic Society of Japan (Yokohama). 



CHAPTER II 

t 

TROPICAL RACKS 


The Tnniir--Tnipir.il Kates Primitive inan- (l.iv.tlii\ili«ni- ('.uirsisn 
iliviaon- -lillnupii' iliM-imi Miiiigulir tlivisitm Ainrrmil ilmsinn- 
Held ell cost. 

. THE TROPICS. 

Sup AN* suggested Mini climatic should In* classified as follows 

1. Tropical or warm climale s. extending from the Equator to the 
mean annual isotherm of 20 ( urfiK F. 

2. Temperate climates, extending from lands possessing a mean 
annual isotherm of 20 C. or ON " 1 '. to those wliieli have a tern 
ju:ratnre of *>0 1*'. for the warmest inopths of the vear. 

,}. Cold elima'cs, lying polewards of tin* isotherm of 50 1 F. for the 
warmest months of the war. 

In Fig. 1 we have depleted the tmpiral or warm climates as 
delineated by Su]Kin's lines marked H R, indicating the mean 
unnual isotherm of 20 C. or fnS F. in north and south latitudes. 
HotU lines an very wavy, the northern beiug situate about J5 
degrees north latitude, anil the southern at rather less than 30 
degrees south latitude. This region Supan has divided into two 
/ones, tile t topical Zone and the Subtropical Zone, l»v lines indicated 
on Fig. 1 as A.A., which represent isotherms of 20 C. or <i8 3 F. 
for the coldisl months of the year in both 1101 them and southern 
lat itudes. 

* These lines A.A correspond more or less to 234 degrees north 
and south latitude i.e., more or less to the Tropics of Cancer and 
Capricorn. 

z. The Tropical Zone.- -Examining the map a .little more in 
detail, it,will be noticed that, starting in the extreme west and 
travelling eastwards, the isothecfu both 1101th and south of the 
Equator is nearly tho same as the latitude 234 degrees north or 
south, but as the coast of America is reached it clips a little to 
the south in the Northern Hnnisphcrc, and considerably to tin* 
north in the Southern Hemisphere. This variation is caused by 
cold currents in the sea running along the west coast of America, 
the more important of which (marked L. on tin* map) is the cold 
current from the Antarctic. 

Tracing the line farther eastward, it will be noticed that it rises 
towards the north in the Northern Hemisphere, and falls towards 
the south in the Southern Hemisphere. In the Northern Hemi- 
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sphere this is due to the warm Equatorial Current (II.), and in the 
Southern Hemisphere to the warming effects of the land and lo the 
warm Brazilian Current (IV.). 

With reference to the different effect of land and sea. it is neces¬ 
sary to remember that thojigh 25 per cent, of the heat of the sun’s 

• rays which fall on the outer limit of our atmosphere are absorbed, 
still these rays do not really warm the air to any appreciable extent. 
The real warmth of the ajr is obtained from the dark heat radiated 
from land and sea. 

Land not only absorbs the radiant heat from the sun more quickly 
than water, but also more readily gives off the dark heat to the air; 
therefore the presence of a large area of land upon which the sun’s 
rays fall more or less vertically at noon all the year round will raise 
the temperature of the air, and will tend lo extend the area of the 
warm climates. Hence the land may become extremely hot* -in¬ 
credibly high temperatures have been mentioned by authors— 
while water never becomes very warm. The reason of this is that 
water, being a liquid, by convection and by currents tends to keep 
at a more even temperature than land, though, as already noted, 
the current!, cold and warm, ha ve a marked influence on the climate. 

Turning again to the map. and tracing the isotherm eastwards 
towards the west coast of Africa, it will be noticed that again both 
the northern and the southern isotherms approach the Equator, 
and again this is due to cold currents- in the north to the North 
Equatorial Current (V.); and in the south to the cold Antarctic 
Current (I.k Crossing the continent of Africa, the effect of land 
is seen, and 011 passing into the Indian Ocean the effect of the 
Mozambique and tin* South Equatorial Currents may be noted, 
and finally, to the west and east of Australia the cold Antarctic 
Currents produce effects. 

Thus the Tropical Zone is alternately decreased and increased in 
area, the most marked diminutions being on the west coast of 
America and the west coast of Africa. 

• It will be observed that this zone includes Central America, a 
large portion of South America, the West Indies, a large portion of 
Africa, Madagascar, a portion of Arabia, India, Ceylon, Indo-Chinn, 
Sumatra, Java, Borneo, the Philippine Islands, New Guinea, and a 
portion of Australia, and many other smaller islands. 

2. The subtropical Zone.- -The Subtropical Zone lies between the 
isotherms of 68° F. (20° C.) for the temperature of the coldest month, 
and the same isotherms for the mean temperature of the year. 

It is depicted in Fig. 1. and will be noticed to include a portion of 
North America and considerable portions of South America, Africa, 
Asia Minor, Arabia, Persia, North India, China, and Australia. 

Antfther method of subdividing warm climates, based upon the 
winds, rainfall, and altitude, will be given in the next chapter. 
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TROPICAL RACES. 

It is now desirable to inquire very briefly into the races of man¬ 
kind inhabiting thene tropical or warm climates as defined above, 
in order that the tropical practitioner duay understand the racial 
relationship of the peoples amongst whom he is working: and fort 
this purpose xvegixe the following \eiv condensed account, starting 
with primitive man. , 

PRIMITIVE MAN. 

bnuii geologie.il. /on]ogi> .il. and Imt.imcal considerations there 
can be little doubt that in rally tertian times there existed an 
Indo-African continent wheie, lit present, the Indian Ocean lies. 
This eoiitiiieut, eiiil'i'ai ing the Deccan, Madagascar, and South 
Africa, is more extensive than S later's l.enniriu, and is now known 
as Crondwanal.iiul. 

This Indo-African cuntnii lit m.iv. lor many reasons, have been 
the site of the pnmitivi home ol the human race, and indeed it 
was in Java that Diibm- l>>inifl those umarkable lietli. ealxarium 
and femur, which to dav m- lecngni/i-d as belonging to J'llJuraH- 
throf'ii'i vrcxins Dubois i.Sp. which, g« ologicallx, belongs more 
probably* to the i.nlv I'li-Mm t m latlnr than to the Tertiary 
Plkireiie, as was at on** time coiisiderid possible These remains 
belong i it Ik i toa mi\ e.<rK fmiu«'l mauurto.iiuinmediatt precursor. 

Once exolved, t li.-r* can In no doubt‘that the main factor in 
man's finevolution lias hein the dexi lo])nn lit ijf tin* brain, 
and this max have been slimulatid by bis remarkable migr.itions, 
for, diiveii l»x food re(|uireim ids. geological or mi teorologieal 
disturbances, man migrated itoui his primeval home and spiead 
westwards into Afiici. white, in the then fertile and xvell-^va tercel 
northern regions of tlie Nihara. ( aucasii man probably evoh'ecl. 
lie also migrati d northward:* into .Via, ex nix mg there the common 
anc«*stor of Mongolie-Amt t ind man, winch ex initially formed Mon- 
golic man in Asia, whili the further migration into America gave* 
riseto Amei ind man Migrations tr»nn the south xvcic easier in those 
du\s, bee.aiiw the Himalayas wen mm h lower than they an* to-day. 

Ill the meamvhili the non migrating common ancestor mar have 
evolved into Klhiupir man. who was exentnallv compelled by the 
subsidence of tin land to migrat^ w«-. J »watds into Africa and east¬ 
wards iutoOi eauia 

With regard to these earlx migrations, it must not be forgotten 
that the climatic conditions weie piobablx very different from 
those of to-day, and. as it was a warm mteiglacialperiod, were dis¬ 
tinctly favourable to these niovuuents: while the abundant land 
connections of Africa to Kiirope. Asia to America, and America to 
Kiimpe, of those days materially facilitated them. Neither qiust 
it be forgotten that these migrations, as well a* suliScqucnt nugrn- 
tioiis, were not single, but multiple, taking place in successive waves, 
and spread over a long space of time. 
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When considering the different divisions of mankind in greater 
detail, it will be noted that they spread from their original homes 
in various directions and at various times, until the whole world 
was populated. 

The first dispersal of man over the globe must have resembled 
Ihe migrations of animals in that it must have been perfomiecl 
unconsciously under the influence of the factors just mentioned, 
though it is possible tha* the food factor was lh«* most potent, 
because, as Scligmnmi lias pointed out, tlie hunting man of to-elax 
requires a relatively laigc area in which to obtain In'* food, and It 
is equally possible ih.it primeval m.m soon found th.-t a given 
district was unable to teed his rapidh increasing f.imilv or tribe, 
lender these eincumstaiici-s tie- laniilv or trilie* in quest hut would 
move into a nioie suitable region. Win 11 man became mein* evolxvd 
mignitioiis would still fake place under compulsion as described 
aho\c, but might also have taken place under tlie inlinenees ol 
attraction or expulsion, by which one mean- th.il a powerful lrile 
might be attracted to ail area held l.\ a weaker tribe, which latter 
would lie compelled to -uhmil to tile emiqueiors or to migrate to 
some* otln*r aica. If tin* weaker liihe remained with the stronger, 
there* would possibly be .1 rae. In-ion, <is has so often taken place* 
all o\er tile* worhl, ami a m w mixed rae 1 would appeal, or the two 
races might live* tog.-ilnr with little fu-ioii During these: earh 
limes must ha\e* appeared many of the Jisiasc-s. i-peri.dlx the in- 
fectiorts disease*,, which to ila\ aflliit m.mkiiul, but what pan tin* 
disease factor played in iln*se migrations we do not know What 
part epidi'mie parasitii disuse- have* pla\ed m i\oluli«-n earn not 
Ik* stated, but that tln-\ must luxe* pla\ eel some pail in the e\ 
tinction of animals seems pu— ihlc; ami it appiais .d-o possible 
that j lava sites traiisieiTiel fiom animal- 10 man .it this period by 
the agi-iuy of blond-licking iu-eit-. 1 1 * . max have* fonned the 
basis of certain of the tlleases of 111.1 n to-da\. 

9 These migrations miisi have been elekixid 01 -topped bx meeting 
with natural barrieis, such as deserts, delis, forests, or binael 
expanse's of xx’ater; and prohablx at these plates settlements would 
lie* mac le, from xvliie liieflux iiiigr.inons into pari- uriginalh ot» upieel. 
or parcel through, might arise, clue again to I lie lilllm-iue of the 
f.ie.tors a bo xv mentioned. 

In this wax tribes, noxx uiodilit}l b\ sel. ction. i*nx iionni' i*l e ti¬ 
re-entered the distiie ts thiough xvliie h tin x had originally passed, 
and, line ling litem more or h-s-joce lijiied by dihYreiitlx ex-olxed 
peoples, brought about fusion of the early eliyisioiis im: sulidix'isions 
of mankind. And tlius at ail early period arose* the lirst of iJhm* 
race fusions which are ethnologic.ally so confusing to-elax. One 
factor in these* early refluxes must be* meutifinecU ami tin's is the 
changtxl meteorological conditions brought about at the tilacial 
period or periods, for during these man must liaxe b. eii driven 
toxvards tlft* Equator, while in the intervalshc could xx'andei pokwarus. 
These early migrations and refluxes must have acted as potent 
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stimuli to the already rapidly evolving brain of man, but this 
evolution does not appear to have gone on equally all over the world; 
in fact, it is in the so-called Culture Zone, situate between 25° and 
50° north latitude, that brain development .began to be highly 
specialized. In the eastern part of this* region arose the Accadians, 
the Egyptians, and the early Cretans, from whom all the culture 
of Europe, Asia, and Africa evolved; and separately in the west 
the Mexicans, Peruvians, Columbians, and inhabitants of Yucatan, 
whose advance was ended once for all by the Spanish conquests, 
leaving only the culture of Accadian, Egyptian, and Cretan origin to 
supply the world with knowledge. 

In other regions man has lagged far behind; indeed, in New 
(iuinca and in other places we have the native peoples just emerging 
from a contemporary Stone Age side by side with the newly migrated 
and highly Cultured Caucasic. • 

The tropical regions* of to-day have therefore a most curious and 
most complex congeries of mankind. First, the indigenous in¬ 
habitants or natives of the land in question, together with the 
descendants of peoples arising from the intermingling of the original 
native race until other races brought thither by migrations of long 
ago; secondly, peoples who^p native habitat is a temperate or cold 
climate, and who are derived from the quite recent and still con¬ 
tinuing Caucasic migration; and. thirdly, the half-castes, derived 
from the intermingling of these Caucasic races and the native races 

From the above it will In; comprehended that the study *of the 
ethnology of man in the tropics is indeed complex, bpt some ele¬ 
mentary knowledge of the origin and relationships of the people 
among whom la* is to work may be of use to the practitionernn 
the tropics, and therefore we give the following brief classification, 
leaving anyone interested in this subject an opportunity farther 
study by means of the works mentioned in the references at the 
end of the chapter. 

Classification.- AH classifications are more or less artificial, and 
based upon the generally accepted knowledge of the day, and are* 
therefore ephemeral, and the various classifications, suggested by 
Bernier in if>S4, Linnams in 1735, 1740, and 1758. Blumenbach 
in 1775, Viroy in 1801, lies Moulins in 1825-2(1. Bory do .Saint- 
Vinccnt in 1827, Agassiz in 1850 and 1853, Isidore Geoffrey Saint- 
Hilaire in 1858, Pruner Bey in 1863, Haeckel in 1873, Broca and 
Topinard in 1885. Flower in 18^5, Pcnikcr in 1889, and, finally, 
Keane in 1895, form no exception to this rule. 

The most useful classification*is that of Keane, in which the 
human species is divided into four divisions--viz. 

The Caucasic Division. 

The Ethiopic or Negroid Division. 

The Mongolic Division. 

The Amerind Division. 

We will now briefly consider these divisions. 
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Caucasie Division. 

This division of man is thought to have evolved in Northern 
Africa at a time when the Sahara was a well-watered and inhabitable 
region. 

* Characters. —The cliarat tern of Caucasie man arc— Height, avciage or above 
the average; colour, florid or pah*: A air, long, w.iv\ .soil, and flaxen, or long, 
straight, wiry, and black, in either .am: oval on train* rise mi lion; skull, 
dolichocephalic or brachytephalic; eyes, moderate h huge, sliaighl, blue or 
black; Hose, straight or arched leptorrhme; (heck-bun • *., small; ;«.v.s, orthog- 
uathous; Icclh, small; hearth, lull, 'llnce types aie recognized of these 
physieal characters: the Nordic, with cephalic index 7^ <j«i, .m«l blue 01 griv 
e^es, fair hair, and height 5 led 8 inches to 0 lei t; the Alpine, with c<phalli 
index. 80-90, brown or black eve-, dark hair, and height 5 In t 5 inches to 
5 tect b inches; the Mediterranean, vdli uphalu ir.l.x ; i-; 8, black eves, 
black hair, and height 5 tett .4 in. lies to 5 leet 0 in. lus. bputh. inflecting - 
e.g., the KainiLn, Semitic, a'lel Aryan languages—except in some instances, 
when it is agglutinating— c.g., Basque; lemf>enmt nt, t \< tne, eiiterprising. and 
imaginative. Mediciue \anes Iroin the highly evolved Fuiopcuu in.-dicinc to 
the primitive Oceanic niedu me. 

Migrations, Fiojii lus Sahaiit honu the piiimuvr C.tuc.isii man wandereil 
in Kikwhthii and Neolithic limes eastwards into the Valley ol tin Nile and 
on into \ -la, when* lie nut Mongoli. man, and later mio Southern A-ia, and 
so into O. eam.v, iea< lung, .is we shall presently see, its larthi si 1*lands. Hi 
also wandered noithw.nds in sin t e l *i\ c migiaiions anoss tin budges lu-twi en 
Africa and Europe, when- he was su.. ceded by the eailv lai e to wlmh belong 
the Cannstadl cranium toimd in 1700, the Neamlciilial >r.imuni ionnd in 
185b, the Spy i r.uMiiiii loimd in iSSo, the skeleton of //.'«/» prnmgctims ionnd 
in igo8 yi the Valley oi VezOiV, ami the various skeletons and skulls found 
in 1909. All these skulls belong to the type callnl ‘Neanderthaloul,’ altei 
their best-knoi?n member, and are imisitleied by some auilioutics as not 
belonging to !Iomo * ajuais , bat to a sepaialo spccus- II. futmigi inns (II. 
neaitdcrthulnists) - whu h is .ippiu.n bed to-day most closely l»v the Australian 
type. This cailici tvpe was toll. > wed bv nune highly evolved Cam a sic types, 
a», for example, the (io-May non 1 a. <• ol the French antluopologists touud at 
Les liyzies'm I'eiigoid. It is almost mlani that tins, .ailv peoples dul not 
speak an Aryan language, but more probably a language allud to that of tlu 
Berbeis, and theielore to the present liasqut language. In Asia a iusiou 
took place of certain Caucasie races with Mongols, tunning the Turkoman and 
many Tatar peoples, such as the I'zbcg Tatars. 

Inbothpiehistoiic and histone limes there have been migrationsof Semitic 
Caucasians from Asia into Atrica, of which the most important were the 
Arabic migrations, which have produced a great impression on tlu* peoples 
of Northern and Eastern Alrica. • 

In recent times migrations of the highly evolved types of Caucasians have 
taken place f.om Europe into America, Oceania, Asia, and Africa, and to-day 
new races are arising Irom Ihe fusion ?f native ra.es with Spaniards anil 
Portuguese in Amnion ith Dutch 111 South Atiica, and with French in Inrlo- 
China. It is, however, a curious sociological trait of the Anglo-Saxon not to 
amalgamate with the aborigines of the land into which he has migrated. 

Population. - At the present time tlu: Caucasie division is estimated to 
number 770,000,000 of the 1,570,0011,000 of peoples which are supposed to 
inhabit the world, but there tan be no doubt that this division is rapidly 
increasing in numbers. These 770,000,1.00 aie distributed as follow*. 

Europe, 355.000,000; Asia, 2So/*x>,ooo; America, 115,000,100; Africa, 
15.ow.wo; Oceania, 5,000,000. 

Classification. —Etlmologically, Caucasie man may be classified 
into the Xantbochroi ami Ihe Melanochroi, ylulo an early wave 
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passing across A-in (saw rise to the Indonesians} which type is 
difficult to (leime. though H addon considers that its least modified 
represent.! tixvs are to be found among the dnlicliooeplialids of the 
forests ill Borneo. 

Tm X.x.x iikk ion.or fair Mil>division, is eharaeteri/ed by possess¬ 
ing light hair and light-coloured ex'es. It eontains tlic-inodery 
Kuropeaiis, who r..iu b»* subdivided into the leutonic branch. 
eousNting of (Germans. Duteh, Anglo-Saxons, and Xorse races, and 
the slaxiv br.iueh, consisting of Kusm.hK Poles. Serl/s, Bulgurs (in 
p*rt). .mil Croats. It is the 'Ion tonic braueh which has supplied 
nianv of the pm]»liof tin- reeeiit Cauvasic iuvaMon of the tri»]>ics. 

Tin- Mi LVNoniKoi. or dark subdivision, lias long, straight, wiry 
bl.iek hair, blaek eves, and >mK axerag, height, while their char¬ 
acters are lien, impulsixi, ami Inkle For the ]iiesent purposes 
the Melanin linn m.iv be sulwlix hied into IJaimtes, Semites, Hindus, 
and Br.ixidiaus. 

yV/r I hi mill's mav fie tin t lo-i dixided into a western dixihion and 
an eaMiTii ilixiMoii I lu West,-m Handles are the Berbers, some- 
times p-fern-d t*> as Libxaiis. win, are spiead from the Caiiarx Isles 
ill the wist to tin- Oasis oi Six.i in the east, and Iron* the Meditrr- 
I'aue.iii in the ninth to ihe Jseiieg.d Ki'er and southern boundaries 
oi tile Sidiara in the south? 

The original strain of the Berbers has become altered by admix¬ 
ture xx-ith Ai>ib blood in the north and negro blood in the south, 
fn the north tln*\ liaxe suffered nun h fn»m the irruptions of Pliumi 
eiaus, Koma ns, (■ reeks, \aiul.ds, Aiabs, .md the European mftioiisof 
to-dax\ * 

lAx'o iiii]>ort.iiU seitimis o| thi Beibers musl be le, ogui/ed- ,tlie 
Agriculturists, as, lor example, tin Kabyles <>t Mauretania, xx’lio live 
settled lives, and the Nomads, lepirsi nted bv tin* Tuaregs of tile 
Sahara Tracing the xamnis groups of true and mixed Berbers 
from xxvst to east, iln-ie are lust of all the (luanehes, or oiigiual 
inhabitants of tlu* Canary lsh*>. who Mioxv an altinity to these 
people:,; then the Tmr/.i and ftrakiia of the Coast Sahara just 
north of tin* m uegal Kixer. xvho luxe a negro strain. 'I he Moore of 
Morocco must be i oiisiden-d to be lierliers xx’ith a strong Anibie 
strain. The principal groups of these are the Killians of the north 
of Morocco, the Bribers of tlu* Atlas, the Sliluli of Western Morocco, 
the Sus brtxxv**n tlu* gn*at and small Atlas and the Titfilat to the 
south iff tin* \tl,is; but tin* la si* two have .• lngroid strain, as liaxe 
the Wargla. Fast of these come the Kabxlis of Jurjuni and tile 
Shaiiia ol Ann's. who are mtenMiiig because. aceotding to authors, 
sonic of them luixv iVstnut hair and gr, v «*yes. Tlu* I'led-Nails 
of the Biskra district are mixed Herlieis and S« mites 

South of the territories of these people*. an* tlu: interesting veiled 
Tuaregs, with their n litre in the ifaggar Mountains, and their 
dix'ision into Asgerx (Asjare) in the east, Haggars (Aliaggars) m the 
west, and Kclowis in the south: and Axvolimmidcn oij the Central 
Niger The veil, or lithani, is used to protect them from the wind- 
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blown sand of the desert. In the south of Algeria then 1 are mixed 
Ber 1 >ers, Arabs, and negroes, such as the Bcni-M/ab, the Wargla, 
and other inliabitants of the oases. The Shanmhu are Burliers 
between the smith of Tunis and the west of Tripoli. In Tripoli 
itself there are BerKrs mixed with Semites. South of these and 


•east of the Tuaregs lies Tibesti, the headquarters of the Til jus, who 
are now Mohammedans with a slight mixture of Paganism. Far 
south there an* the Fulalis. who an* Berbers with a gre.it admixture 
of negro blood, who are disjiersod among the Sudanese negroes. 
They took their origin on the Senegal, but lalei invaded the. Hausn 
States and formed the Empire of Sokotn. 

The eastern di\i-ion of the Tlamites includes the Egyptians, the 
Abvssininns, and the so-called Ethiopians or Nubians. 'I lie 


Egyptians of to-dnv exist as tlie Christian Kopls ,md the Moham 
med'in Fellahlu. The Ethiopian- iui'hide (he Brjas 01 Bisharii, o 


the laud between th«* Kcd Sea and the Nile; the Afar or Dauakil, 


between Ahv—iiiM and the Gulf of Aden; the Somals of Somaliland. 


who are much intermingled with negroes. Arabs. Afars. ami Abts- 
simaiis; tie- (i.dlas or llru'Orm.t, in Soutlnni Ethiopia or Ga'la- 
laiiil propel ^ and the Ma-ai of Masai land intermediate between the 
Galla and the Wahmna »»r Wahiina, wjio are dispersed among the 
Bantu people- of the great lake-, and .ire believed by some to be the 
origiualors of the Bantu dialci ts 

The Semites have their primev.d home in Arabia,, from which 
they jvaudeivd in various directions vg., the llimvarites or 
Si»uthem Ajab- to Ab\s-im.i. the Arabs proper to North Africa 
and to the east un-t of Africa, pmdueing profound elfect- They 
liieiv 1 h elas-ilied into Ninth Arabian-, unhiding lbinvante- and 
theirdi nvative-, certain tribe-of tin* Ab\— mian- ami the Northeni 
or mie Arabs, the Assvrian-, Amorites, and ( aiia.mites, which 


included the Hebrew- and Plncnici.ius. both of which have pro¬ 
duced elfi*cts upon man in Africa, where to day tin* Jew 1- fmind in 
numU*rs in 'rripoli and Algeria. 

» The Hindus. 'I lie Aivans are thought bv Keane to have arism 
as a fusion oi many Cancasir and some Mongnlic elements with an 
original xnntluxiiroid basis, and to have lived in a Eurasian home, 
probabU in the steppes between the Ural and Caucasian Mountains 
and in the A ml-Caspian dipivssion and the regions of Turkestan; 
for, ns lie points out. in Neolithic times this region was very suitable 
for human life, Mug Ihcn well watered, hut the gradual drying of 
Asia would compel these primitive Aryans to wander wcslwurds 
into Europe, and soiitli-ca-twurd- into the Iranian plateau and 
India, and it is with this last migration that we aic at present con¬ 
cerned. In this extent there is only one non-Aryan survival- viz., 
tlu* Braliui of Eastern Baluchistan. The important groups are the 
Hindus, Bengalis, Punjabis, Kashmiris, Gujaratis, and Sinhalese. 

The Dr avid tans include a vast congeries of trilies, which, if the 
so-called Vre-Draviilian jungle peoples be exceptixl, form every¬ 
where in India the basis of the population. The pure Dravidian 
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Fig. 2*—The Kac.fp of Asia. 

\ From Hint hin<on's * Living Races of Man.* 
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stock is represented by the short, dark, broad-nosed, dolichocephalic 
peoples (recalling the noseless Daczu of the invading Aryans), but 
they have everywhere been modified by fusion with immigrant 
peoples, giving rise to the Aryo-Dravidian, Scytlio-Dravidian, and 
the Mongolo-Dravidian type*. The Aryo-Dravidian type is princi¬ 
pally found in Northern India and Ceylon, its upper strata being 
exemplified by the Hindustani-speaking Brahman of Northern 
India and the Tninil-spoalyng gentleman of Northern Ceylon, while 
its lower strata art* exemplified by the Chamar. The complexion 
of these people varies from.medium brown to very dark, and their 
noses from medium to broad. The Sevlho-Dravidian type of 
Western India is characterized by a fair complexion, with little or 
no hair on the face, with broad hi-ads and moderately line noses. 
Kiselev considers that this type is a fusion between Dravidians and 
immigrant Scythians. and tfaddon suggests that it is a fusion with 
the Alpine race from the hills of Suuth-Wivst Asia in prehistoric 
times. The Mongolo-J)ravidians are best represented by the inhabi¬ 
tants of Lower Bengal and Orissa. Th«*y are of medium stature, 
and usually of dark complexion witli abundant hair on the fare, 
with broad htads and broad or medium noses. 

Indonesians.— The greatest divergence of opinion is found with 
regard to the inhabitants of Malaysia and Oceania. It would appear 
probable* that the earliest inhabitants belonged to the undiffer¬ 
entiated negroid tvpe, of which the negritoes gave rise to the 
Andamanese, the Scmangs of Malaysia, the Aeta of the Philippines, 
and the pygpiies of New (luinoa, while the negroes formed the 
Tasmanians, the Papuans, and 1 1 n* majority of the Melanesians, 
limmong these peoples eaine the brachyceph.il ic Mongols, called by 
Lladdon the Proto-Malays, who \ure to be found first in t u* Penin¬ 
sula, an^l later, dri\en >uth by the Caueasic migrate ns to l.e 
presently described, m the islands. 

Kailier migrations still, peiiiap of lowly developed ('.tuca-ian 
stocks, may h: *n rise to th Pre-Diavidian lungle tribes of 

India and Ceylon, and perhaps to the Knkh\eis oi Northern Borneo 
and the Sakai of Malaysia, and to one element in the Australian 
race. 

Ail c*irly migration fused with the Proto-Malays, forming the 
Proto-Polynesians of lladdon, who migrated into the Western 
Pacific, and, fusing with the early black peoples, gave rise to the 
Melanesians; while others, passing through or round Melanesia, 
went on to Tonga and Samoa, an^l later to Tahiti and JRaratongu 
of the Cook Islands, spreading later to Hawaii and the Maiquesas. 
and still later to New Zealand. These migrations or voyages are 
supposed to have begun by a migration to Java as late as 05 Br¬ 
and did not cease till a.d. 1350. In this way tin* mixed populations 
of many of the islands of the Pacific arose. 
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Ethiopia Division. 

It is possible that this division took its origin in the Indo-African 
continent. 

• 

Characters.- -The chaiactcis oi Ftbiopir man «ue.- Height, either above the 
average (negro) or dwarfish (negrito); colour, blackish oi yellowish brown ; hair, 
tfbort, frizzy, flat m section, or ieddish-brown and woolly; skull, dolicho¬ 
cephalic (negro) or brachyc cphulii (neguto); eyes, large, lound. prominent, 
black, with yellowish cornea; nose, flat anil lunad, plaLyi rlunc, ikeck-bonts, 
small; jaws, prognathous; teclh, huge, beauts, absent or small; sfn-uh, 
agglutinating, witli prefix anil postfix types, or inflectional, in negroid 
Africa there are numeioiis languages m the Sudan and West Aliii.a, 1 ml in 
the east, centie, and south there are only \an«ints of the 1 San l ustmk language; 
in the far south there arc the Hottentot and Bushmen languages. In Mada¬ 
gascar and Oceania the Mulajo-l’olyiiesian stix k language is pi evident. In 
America the npeei li ol the mgiocs lias appro.u hed that ol the European 
languages. 1'ibipi lament, indolent, sensuous, passionate, umj i rnel In 
Africa theic is a lack ot selt-respe< t, thus i eat lily permitting slaveiv 1 he 
development ot the mind is behevid to be arresttil at pubeity b> the »losine 
of tiic i ranial sutures, and then- is also u brliet that llie negro, 1 ell to himself, 
without Caticasic migrations, would have ri trograded enormously, some 
stating that lie would luivu letiogr.uled to Lhe loiulition ot an animal (these 
statements iiuiv l»c received with caution). Jtiligiun, ietislu.-in, nature and 
ancestral worship, muluinc, primitive, being closely associated with religion, 
and therefoie with the tctisli pncst, and theretoie with magic, that ms, invoca- 
tions, and sacrifices; hut tliere is a knowledge 41 poisonous plants, which aie 
used in trials by ordeal, in hunting, fishing, aud war. 

Population.- --Ethiopic man is guessed to number some 1755 >i «'.•.< »o ot 
persons, of whom perhaps 155,000,000 are in Alriia, 5,000,01.0 m Madagascar, 
20,0011,000 in America, and 2,ooo,(-(ai in Oceania. 

Migrations.— From lus Lndo-Afriian home Ethiopic man wandeied west¬ 
wards into Alridfct and eastwards into Oceania. 

Africa. —One of the first of the westward wav is must have been that caused 
by LtoUroi:thn: man migrating into Alriia, when in he -pieail north and south. 
Anothei vciv eaily wave was that ol the pygmies, who gave rise to the 
Bushmen and negntoes or negrillos. and sjiread along the whole east side ot 
Africa irons the Mcdilvrtanean to the extreme south. With, or perhaps no! 
long alter, the pygmy migration fame the t.illii mgio, who possibly w.indeml 
into l£ast Africa and through the tmesis, logethei with the jiygmn s, to the 
west coast, and possibly norihvv.irds as t:u as the not them shores ol the 
Jkfcditerraneaii; hut these migrations ot Kthiopu man 111 N'oi them Aliica were 
stopped by the evolution oi Cauiasic man, who not merely drove the negio 
southwards, but made some remarkable rate ltisions with him. 'L'hus, for 
example, the Hottentots are believed by some to be of llanutic-Bushmen 
origin, although others 1 onsider it safer to place them as intermediates between 
the Bantu peoples and the Bushmen. These Hottentots weie sttonger than 
the Bushmcntpuoplcs, but not so strong as the Bantu peoples, by whom they 
were eventually driven into Southern Afgica. 

Another remarkable race fusion is that which produced the Fulani, who 
are believed to have been oiiginally Berbers (Caucasus), but who have intci- 
mingled with the negro races among wheftn they have migiated. Thus their 
residence on the Senegal River is traced by the Wolofs of the Sencgambia, 
who arc a negroid Fulani race; and along the Niger by the Maudingocs, who 
possibly have also Tuareg and Arab infusions. TUese’Mandingoes, driven by 
Fulani migrations, have to-day approached the coast «outh of tiic Senegal 
Hiver, displacing the Krus and Kpwcsi, who now live in Libci ia. Migrat¬ 
ing farther inland, these Fulanis compelled the Ashantis and Fantis to travel 
coastwards, and then settling in the Hausa States, and lorming the Sokoto 
Empire, they eompelled the Hausas to move southwards and to force the 
Yorubas to approach the coast, who in their turn drove the weaker indigenous 
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tribes into llu* iinlicnltiiy delta of the \ii*rr. 1 la* 1 miI.hu • ail also Ik* timed 
Iiy tlii'ii Iuiicii.ik 1 * n^ld >irm« Aliua to Jkir-Mir. 

All t Iii*m* ill'll pun* si ml nn\ii 1 , living 111 lh.il u-|>im) ol Afrira which is 
tailed tin- Sudan, iunn tin Aiahu Ihhii-is-Siuhni (Land of ’the blacks). 
»pi*uk langiiaKca ol v.umli- mui k-s, l*n 1 very clitfuciit is tin language ol lhe 
Miuitu speaking peoph s ot ihc* poi rum ol Atrit a south ol a lim approximately 
drawn e.iRtw.mk fiom the Win di 1 Ui y lti\»*i, nt*ai the northern bmiiul.iiy ot 
the h.itueruii, wlm It sepaiaus the liaittu peoples fiom llu Sudan peoples. 

Jt is <|inti* impossilile here to iiinilioii I he iiiunv t liange*. wliii li have turn 
brought .ilmut 111 the |kimIu>ii n¥ the \nrnnis I laid u Inins I>v (he > 1 jvi- trade, 
uiigi at ions ol I01.1l iniies, ,i,i util .i.s I hi it ol ( <1111 ii'-iun-; but these iiillueiucs 
have p'lKluiid mam • , li.iiia« , *> 1 \en dining the unit It mill leiilmt, ol which 
•01111 .in kii.oMi, p.u ia ul.i'lt 111 Smith Mil* .1. 

llu l.iw i.nds |iei;,iii wiih tin « sped 11 urn . ol Llie.iiuiuit I-.}* v plums, and 
1 oil!mill■ I 1 mil «1 :i 1 1 1 in 1 idh , win 11 llu l.i -1 \1.1ba i.iulei*. wen* t hetkrrl by 
lie* 1 am :o'i mi,• t.1 1 ■■ >11. 

I,*i. tillx. tini\ 1-1111 in >>l ( on-jo nil-i s n hi tli\\.iid-<, end sniilliei 11 tubes north 
■ u.inli .1 in I 111I1 nor tub s ■ n.i-iu.n>|s, Ii.iw ■ .uised mm li ni'flu.-uui bill 
| s li>i | • in .ill lhe m.i\euieiil t In I -t ol tlm \ in 1 Zulu .Hill lilt ll den i lid.ilitr., 
the Zulu e«peii,ill, 11 ml* 1 ( I1.1L1, loyi iher with thn-» <>l tin I hunt ■»»■ .mil tin* 
Mail, it., and lie (a >■ Ibii'o, .!>■■ 1 ii«- nm-l n ui.'i l.abl* or lust known 
t in inn ■ a iii* 1 ii 1 * e • ,i lli 1! 1111 ill 1 la ti* i.ii!*i.i l lull*. I 11 >1 ul all, tin pliXMicd 
I - .tl m t • ol Miia li..\i had a ellei t upon llu- on upa luni«. and hem e 

upon the llil“l.J(liill. id il- people .eioildb, tin lilueut ueid loi *-.ill in 

* e".a.d if. line p. iph .!imm; llum 1 ii.-i-aw.ii.l-., and, laMlx, 1 hi i-mleniii 
■Hid 1 puh mu ili-it.1 1 l.ntiii, wliii h 1- 1I11111111^1.1 1 >il liv the w.ikci lubes 
benu; dnti n into tin- nio t indw’.illlit 1 • "itin* lliet'am.isn 11111:1.1 turns ol 
llu l»uli h .ul ' 1 i. iiuleli in smith Alia.* I..m also had nieat •■!(*«. 1 111 dnving 
the n.itne 1 11 1 ** *■ mw lliu.ii.l- and 111 i\t iiniu.iliii-j tin ill. 

Oii.n/fi* 'III” ■ .i-.lw.tul 01 1*11 aim uimi.iiiuii ol l-thiopn man 1-.« xlieuielv 

• 1 1 Ifn nil IK billow, ,iml mat h.iti" t.ik* n pl.-i • l.iiyi h mi Innt o\< r kind biulgi s, 
wliiihal that lime 1 ^1 ai .I. .uni laiei in ■ .ni.u . lit u.ilii 

I lie m i .;nio« •, in mi,mn •, .01 n pn s’liu ■ ! to d.iv b\ tin Anilaiii.inese, the 
SeiiiAiiH* ol Mdat’ia. the \< :.1 ul the I'hihppim ami tin p\mines ol Niw 
i.iiiiu.i u l.ile the (•« »*anii in hi 01* lmu iim to 11 *< istimt I .isniaiii.ni- and 
tlu r.ipiiau • t). * *] 1 1. 1 1 n- l.i 1 1 * 1 ini mini’ llu eiiiiiiid -.tin k ol Mi lam *1.1. 

Classifidhtion. 1 'thu*il«>^r« .ill\. tin* Kihmpii millions .no 1 l.issilieri 
into two primiji.il sort ions tlu* Wisirin m \ fru :m. .1 tul tin* 
Hash in or < >i*o.imi, sot tion 

•Tlu* st.itim* or 1 In* Ktliiopirs of tin* OroniiK* sortn hi is less tlmn 
that ol tin* Aft trails. tin* hair is m*in* wir\, tin* no-** is l.irgr and 
straight, the lijis .in- not -.0 tlnrk, ;iml air not tinted as they are 
in tin’ Afrir.nis Tlu* (hi.unis are more s,t\age. lm\ they show 
artist li*. taste .uul execute wood i;ir\ illg. 

The II 't'sfbrn or Alrictui Set lion tnutains negntoes and negroes. 
The negrilo isdw.irlish, with \ el low tah-luowu colour, 1 eddish- brown 
wooll\ hair, and bmchvc.eph.dtc. skull; while tlu* negro is tall, of 
blackish < olnur. with jet-blark fri/.z\*h.iir and doth horephahi skull. 

'Hu* African negro m.iv he subdivided into negroes lning noith 
of tlu* lupiator and not speaking llu* Bantu dialerts, which include 
tlu* West and Central Siulanese, tlu* Welle Rivergmups. lhe Nilotic 
groups, and the Nubas of Kordolan, and inlogroujis living south of 
the Kcjuator and speaking tile Bantu dialerts: whih in the • Mietm* 
south arc foiyid the Hottentots and Biishnuii. 

The. Eastern or Oi eanie Section contains also negritiH s and negroes, 
distinguished as above mentioned. 
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Mongolie Division. 

Mongolia man probably evolved in the Tibetan Plateau 1 of long 
ago. 

Characters. —The characters of Mongolia^nan are: Jl eight, rather under the 
average; hair, black, lank, coarse, round on transverse section; skull, bracbj*- 
cephalic; eyes, small, black, oblique, with outer canthus slightly higher than 
the inner, and with a vertical fold of skin over the inner canthus; nose, very 
small, mesorrhino; check-boms, prominent laterally ’.jaws, mesognatlious; teeth, 
medium; beard, slight or absent, but moustache present; speech, agglutinating, 
with postfixes, the families being I’rul-Altaic, Tibeto-Indo-Chinese, and 
Malayo-Polvnesian; temperament, reserved, sullen, and apathetic in the 
Mongols, industrious in the Chinese, and indolent in the Malays; they are all 
gamblers; religion, animism. Shamanism, Luma ism, Buddhism, Moham¬ 
medanism, Confucianism. Taoism, e(<.; medicine, mostly theurgir, associated 
with invocations, but in China tlieie has been an attempt to evolve a higher 
state of efficiency. The Hungarians have the usual highly evolved modern 
medicine. 

Population. —The tolrfl number of Mongols is estimated to be 540,000,000 
persons, of whom 380,000,000 are believed to reside in China, 55.ooo.fx10 in 
Japan and Korea, 35,000,000 in Indo-Clnna, 3o,ooi>,( no in Malaysia, 

• in.ooo.f«»o in Mongolia and Maui huria. O.moij.ooo in Tibet, 7,1x10,000 in 
Turkestan ami Siberia, j3,001 in West Asia, anil 4, elsewhere, 

but estimates vary very miuh. 

Migrations. —The common stock of Mnugol-Amerind man, migrating from 
the primeval home in the lndo-Alrican continent, passed into Asia, and while 
the Amerind division travelled through that continent into America, it is 
probable that the Mongolie division made its home 111 Tiliot. This would be 
in later Pliocene times, when the Tibetan Plateau would not be the elevated 
region whii h it is to-day. * • 

In Tibet to-day the original type is best pioscrvcd among dho Drupa, who 
are about 3 feet 4’ ini hes in height, with light brown skin, somewhat resembling 
that ol the Aimcrimlians, with brachyr rphalic skulls, long black hair, blown 
eyes, slightly prominent cheek-lwnes, depressed nose, wide nostrils, and large 
ears. They are semi-nomadic pastoral peoples, living at a height of about 
14,000 feet above the sea-level. The other groups in Tibet are 4 he Bodpa, 
the dominant peoples, who are of mixed descent, and the Tanguts, predatory 
peoples along the north-east boundary. 

From this Tibetan home Mongolie man wandered westwards, giving rise to 
the celebrated Akkads and Sumerians id Babylonia, and much earlier entered 
Europe, giving rise to the many Asiatic invasions of that continent. With 
regam to the Akkads and Sumerians, it may be stated that they early evolved 
a torm of culture winch grew and nourished after their fusion with tneir early 
Semitic conquerors, thus laying the loundations of one of the most ancient 
forms of human civilization. According to some authorities (though by no 
means proved), thu Chinese took their origin from early Akkadign emigrants. 

Another migration from Tibet was southwards along the valleys of. the 
Irawadi, Sahvin, and Mckhong Rivers into Indo-China, giving rise to the 
Mishmi. the Abors (with whom there has been trouble recently), the Kuki, 
the Luohai, the Chins, the Nagas, the Karens, the Khan, and the Moi, who, 
though perhaps not the makers of the stone implements recently discovered 
in the Irawadfi Basin, may be looked upon as the aborigines of these regions, 
because there is at present no evidence as to who these earlier peoples were. 
The above-mentioned tribes have remained in a primitive condition, but 
others have developed, under Hindu induenccs, a high degree of civilization— 
as, for example, the Burmese. An immigration from the north brought the 
Malayans and thcTai race, which, coming from Central China about the 
Yang-tse-Kiang, gave rise to the Shans, the Laos, and the Siamese; while 
yet another migration, this time from the valley of the Si-Kiang and South- 
Eastern China, gave rise to the Annamese. Tongkinese, and Cochin Chinese. 
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In Oceania, taken in its widest sense to include all the islands of the Indian 
Ocean, as well as what is generally known as Oceania, the Mongol peoples 
are often known under the term ‘ Malays,' which is, properly, only applied 
to the Mohammedan tribes of Malay Peninsula, who arc the Malays proper. 
These Malayans are found in Sumatra, Java, Borneo, Celebes, Bali, Lombok, 
Billeton, Bangka, the Spice Islands, and the Philippines, but are much 
Jttingled with other races— e.g., with the negroes of Bantu origin in Mada¬ 
gascar, and the Caucasic Indonesians in Malaysia generally. 

Keane says that the term * Malay ’ was originally applied to the Orang- 
Mal&yu, a small tribe of the Menangkabau district of Sumatra, who rose into 
prominence about a thousand years ago and spread over the archipelago, 
and whose language is the chief medium of intercourse throughout Malaysia. 

Reverting to the primeval home ot tlic Mongols, there are still further oif- 
shoots to mention—vis., the Ilyperbuieans ol Northern Siberia and the 
Mougol-Ttirki. These latter, who arc oiteu calk’d Mongol-Tatars, from two 
Words—'Mongol,' meaning ‘brave,’ and ‘Tatar,’ the plural of ‘Tata,* 

‘an archer’ (while ‘Turk’ is an Aryan word meaning ‘swift’), which, 
again, is often spelt ‘Tartar’—spread m two directions—eastwards and 
westwards. The eastward-migrating Mongol-T&rki gave rise to the Mongols 
proper, who include the Kalinuks, Sharras, Buryats, 'funguses, and Manchus, 
ana the Mongoloid Koi earn, and Japanese. Tlu* Tunguses of the Amur Basin 
and East Siberia arc in 1 cresting because the great bulk of them are Shamamsts, 
their Shamans being medicine men, often called ■ priests,’ who heal by magic, 
uttering oracles by which they establish communn ation with the invisible 
world, and thus are able Lo coerce good spirits and evil spirits to work for the 
good oi the patient, aiul even to expel devils. The Manchus are the cele¬ 
brated imperial caste of the Chinese Empire! The Koreans, so called after 
the powerful Koryo dynasty of a.d. 918-1302, are of mixed Caucasic and 
Mongo lie origin, and are tlic precursors ol the Japanese, who are of mixed 
Caucasic origin irom the Ai'nus, Mongolia origin from tlic Manchus and 
Korean^, and Malayan from the Malays coming through the Philippine Islands 
and Formosa. 

The westward-migrating Mongol-Turki need not detain us, except to state 
that they gave rise to the Tiirki proper, the Samoycries, the Lapps, the 
Magyars and Finns, and the Bulgars, probably only in part. ■ 

Classification. —Tlic Mongolic division ( vide Figs. 2 and 3) may 
be classified into:— 

1. Mongols, who include the Mongols proper, the Tunguses, tlic 
Manchus, the Koreans, and Japanese. 

• 2. Ttirki Peoples, who are the Yakuts. Kirghizes, Turkomans, 
Anatolian Turks, and Osmanli Turks. 

3. Ugro-Finns, comprising the Finns, Lapps, Samoyedes, Mord¬ 
vins, and Magyars. 

4. Tibeto-Chinese, with the Tibetans, Burmese, Nagas, Shans, 
Siamese, Annamese, and Chinese. 

5. Malayans, who are classed into the Malays proper, the Javan¬ 
ese, including the Sundancse, Madurese, and Javanese proper; 
the Achinese, Rcjangs, and Paasumahs of Sumatra; the Bugis, 
Mangkassaras, and Minahasans of Celebes; the Tagalas, Bisavas, 
etc., of the Philippines, tlu; l)yaks of Borneo, tlic Formosans, and 
the Hovas of Madagascar. 

* Amerind Division. 

The Amerind or American-lndian division of mankind* has a 
twofold origin- —from Europe and from Asia. From Europe dolicho- 
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cephalic Caucasic peoples made their way in Pleistocene times along 
land bridges connecting Britain with the Orkneys, the Shetlands, 
the Faroe Islands, Iceland, Greenland, and Labrador. These 
peoples, making their way across the continent* met with later aiid 
more numerous arrivals, the bruchyuophalic peoples of Mongol- 
Amerind stock, arriving from Asia by the land connections about* 
the Behring Straits and the Aleutian Islands. These two races 
fused and formed the Amerind division of man. Those Palaeo¬ 
lithic races were apparently uninterrupted by any Caucasic, 
Mongolic, or Ethiopic migrations until the discovery of America by 
Columbus, after which all three divisions made ilieir migrations 
thereunto. Therefore all the culture of the Mayas, Aztecs, and 
Incas, etc., was an inbred culture, not dependable for its origin on 
outside sources. Hence the absence of the ordinary animals and 
plants of ASia, Africa, and Europe, and the presence of peculiar 
animals and plants. Hence, also, the presence of only stone and 
copper ages until the introduction of iron by the Caucasians, and 
also the possible source of certain peculiar diseases, such as yellow 
fever, and perhaps Emnibiesin tropica, and, according to some 
authors, syphilis, which, when introduced into Europt*, Asia, and 
Afiica, produced such ravages. 

Characters, —The characters of Amu mil mail* are — //1 ight, above the 
average; colour, coppery or yellowish, hair, long, coarse, and black, on 
section round; skull, nus.it h cphalic; rvts, small, round, black, .sunken, and 
straight; nose, large, bridged, or aquiline meson hi ne, check bouts, inodiiatclv 
prominent; jaws, mesog nut lions, lath, medium, beau/, absent; 'Speech, 
divided into a \ery large number of linguistic families, said to Clumber more 
than those of the lest ot the world, hut peculiar to America by being polv- 
synthetic or holophrastn i.t\, seiitem is made irom single long*words. Ttie 
most important of these linguistic families trenn a tropical point of view are 
the rt-Aastecan, ihe Ma>an, I'aub, Arawak. Quiihuan, and Guaranian. The 
I’t-Azteeaii speech is used hv the Shoshoneans, oi Snakis, who inoiude* the 
Ululls and the A'aliuas, who also imlude Die Aztecs, while the Quichuan com- 
pnses the* Incas. Religion, Shamanism in the nuilh, Natuic-woiship, and 
polytheism; nudumt, very piinulivc, especiallv when associated with 
Shamanism, but was somewhat more advam ed among the Aztecs anil Incas, g 
Cim bona bark was a native Ki uador remedy . 

Population.— There art* believed to be some 10,000,0110 Amerinds and 
13,000,000 to 40,000,000 half-biectls, bill the numbers aie bv no means easy 
to estimate even approximately. It is 1 li-ur, lmwevei, that the Amerinds are 
rapidly dying out in Canada aiiil the IniU-d Stalls. 

Migrations.— Till- luatlivcephalu: peoples whom we have already noticed 
proved superior to the dolichot ephalic ptoplc- Irom Kurope.and drove them 
nortliwarils,when* they betaine Kskim®,and southwards, where they became 
the Tehuelche or 1 'atagoniaus and the Fuegiuns. The bi arliycephalic peoples 
then evolved the North Ameritan Indians, ot whom we aie nnlv concerneil 
with the members of the I't-Axtcian linguistic family, because the Aztecs 
arc members of tins family in common with the Shoshoneans, and it is prob¬ 
able that the Nahuan family to which the Aztecs belong migrated south¬ 
wards from the district qf British Columbia. 

Coming to Mexico proper, it is found that the archaic peoples—the Popol- 
rans, Mixe, Chinanlccs, Zoque, Mazatic, Cuicatecs, Choi ho, and Magahua— 
have all been pressed by the migrations presently to be mentioned into 
secluded valleys, where alone traces of them can be found at the present time. 
The Mexicans proper are the Olomi, who are related to the Magahua, and aie 
still to be found in the valley of the Upper Moctezuma and in Guanjuato. 
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A northern immigration may have brought the Tarascos of Michoacan into 
Mexico, or they may belong to the primitive Mexicans. In either case, they 
are to be found to-day in Guanjuato; with these may be joined the Vlmecs, 
Xicalaricas, Mestecs, and Zapotccs among the early tribes ot Mexico. Of all 
these, the most important would appear to be the Mistccft-Zapotecft family, 
because they are known to have evolved a degree of c ivilization before the 
# days of the Mayas. This culture is exemplified by the monuments of Mitla 
"and of Monte Alban in Oajaca. 

' The Maya people aie variously believed to have been immigrants into 
Yucatan, from which they spread into Guatemala, Salvador, and Honduras, 
or to have been original settlers thei ein. He that as it may, there is no doubt 
that they extended into Mexico, Imtli along the const, where one of their 
tribes, the Huantccs, were found alxmt Tampico, and into the platean. They 
very carlv pro;lined some degree of civilization, and constructed the cele¬ 
brated monuments of Guatemala and the pyramid of Cholula in Mexico, on 
the top of which was the temple of Quetzatcoatl They invented picture¬ 
writing and an almanac. 'They were divided into the Mayas proper of 
Yucatan, the Clioulats of Mexico, the Quiches, the l’ocomansof Guatemala, 
the ChorUs, and the Iluantecsol Tampico. 

Such must have been the constitution of the triln-s of Mexico when the 
Xahuans broke their way in. 'This tiibc* is allied to the Shoslionics, who 
occupy the wide tiac t from Oregon to California and New Mexico, and are 
believed to have come liom the region ol ihitisli Columbia. They moved 
down to tlie vvpst of the liockv Mountains, and spread as far south as Oajaca 
and eastwards to the Atlantic between Vera (, ruz and Coalzacoalcos. The 
tirst waves may liavc been the To!tecs, but tlieie is great doubt as to who 
these people weie. The Alculhunciues and lift* Tecpanecs followed, while the 
last immigration was that of the powerful Aztecs, who. though probably but 
little civilized when they entcied Mexico, soon became so, and remained the 
masters of that part of America until subdued by the' Can caste migration. 

Enutpeialing, therefore, the tribes Irom the noi th to the south, there would 
be tirst the Shoshomes in the west and south-west of the United States, 
extending int6 Mexico; the Yu mas of Arizona and the Pueblo-Indians, char¬ 
acterized by their curious rock slructmcs; then would come the Oloim, 
Toloiiacs, and Znpotecu, with their Naliuan conquerors, espc'cially the Aztecd, 
all in Mexico. In Central Americ a the Maya people would be tound m 
Yucatan, Guatemala, and Honduras, along with the Xicaks of Northern 
I loud iir:t?<, the Leukas and Gualusos of Central Honduras, barther south 
would be the Clioulats oi Nicaragua, the Soumoo, the Micos ol the Mosquito 
Reservation, the Moscos of the Hlewlields Lagoon, and the Kinos ol an island 
therein. 

• Passing into South America, there is the great linguistic ianuly of the 
Chibcha of Colombia, whose empire extended southwaids until it lpvt that 
of the Incas. These peoples, as well as the Incas, are Ancleans—that is to 
say, aie peoples belonging to the highlands ot Hie Andes. It is curious that 
all the South Amerind civilizations should have developed in these highlands, 
but it is probable that the lakes and rapid streams were'suitablc for the 
extension df agriculture, and thus led to llie.sett lenient of peoples, for with¬ 
out a permanent abode any great cleguee of civilization is impossible. The 
Chihchas, also called • Muyscans,’ influenced the whole Panama region as 
far north as the northern Ixmndarv of {,'osta Rica. 

South of the Chibclias conies the ancient empire of the Incas, extending 
from Quito as far south as the Rio Manic in Club. It would appear from the 
racgalithic. remains and the ruins of Tiahuanaeu that there was an early 
civilization in this region, especially alxmt l.ake Titicaca. ‘Who these people 
were w'c do not know, but they must have been conquered by the Quichuas 
or Aymaras, who arc allied to them, as both speak derivatives of the Quieliuan 
language. 

At the same time there existed near Truxillo the Chimu people, speaking. 
Mochica, a language quite different from Quichuan. They reached to a 
degree of civilization, but both they and the Quichuans were conquered by 
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the Incas. To-day the descendants of the Chimu arc called the • Yuncas,’ 
and live along the coast irom 5 degrees to 10 degrees south latitude. In the 
provinces of Catamarca, Tucuman, and Salta of the Argentine lived a civilized 1 
race, now extinct, called the ‘ Calchaqui,’ who were also subdhed by the Incas., 

The Incas arc possibly the descendants of the unknown peoples of the early 
civilizations who, defeated by *thc Quichuan peoples, fled into the Apurimac 
region, whence they subsequently issued forth to subdue their ancient con¬ 
querors. Their rule was very despotic, and their subject peoples were very 
carefully divided into tens, fifties, five hundreds, and ten thousands, the 
last being under a chief taking orders direct from the Inca. Their system 
was very artificial, and absolutely without any freedom for the individual, 
aud hence the easy Spanish conquest. They possessed no written language, 
everything being preserved by oral information handed down from genera¬ 
tion to generation. 

Except in the Andes, there arc no civilizations in South America, and fhe 
peoples whom we now come to consider were all backward in their culture 
evolution a 1 the lime of the advent of the Spaniards. They ai e the members 
Of the linguistic families called • Arawak,' ■ Tapuya,’ ■ Tiipl,’ and ■ C’arib,' 
in the regions lying east of the Cordilleras as tar south as the Rio de la Plata, 
while farther south lived the Pampeans and f-uegtans. with whom we arc nol 
concerned. 

The Arawak would appear to be the original inhabitants of the low-lying 
lands to the east of the Cordilleras, and it is possible thal they originally 
spread to ths north-east, the east, and the south-east irom a primeval home 
on the eastern slopes of the Bolivian Cordilleras; hut their most important 
migration appears to have been that to thejnorth east, where they populated 
the, until then, varan! valleys of the Orinoco ami Amazon, especially along 
the north bank ami up the Xingu River. In the east of Brazil, from the 
Xingu ltivcr to the coast, lived the Tapuya. a ho were probably the aborigines 
of these regions. Thcv include the ties"and Botocudos of to-day, ol which 
the latter are degraded savages. 

'Hie Caril^s, according to Van dcr Stem, took their origin aUmt the sources 
of the Xingu anti Paranatiga Rivers, where the Caribbean tribes called 
'•Bakairi ’ and * Nahuqua ’ live. From this source they travelled, probably 
by water, along the Amazon, meeting with the Arawak, till they reached its 
month, when they turned northwards, probably because they met the Tupi 
pcople^coming from the south, and spread through Guiana to Venezuela, 
where their progress was checked by the civilized Chibcluis, though some of 
them entered the valley of the Magdalena Rivei. From the north of South 
America they proceeded to the Antilles, into which they were still migrating 
when stopped by the arrival of the Spaniards. 

The Tupi people had their primitive home, according to lladdon, in the 
northern portion of the basin of the Rio de la Plata, down which they spread 
to the mouth, and then, migrating northwards along the coast, reached the 
mouth of the Amazon, meeting then* the Arawak and possibly the C-arib 
peoples, and, travelling westwards along the southern bank of the Amazon, 
reached the Xingu River, up which they went, founding Jhe Kamayura and 
An eta tribes in its upper basin. They went still farther westwards, forming 
the more civilized Omagua between%hc Putumayo and Caqueta Rivers, and 
the Coeama peoples at the junction of the Amazon with the Uravnli River. M 

In Uruguay and Paraguay the *Ttipi peoples are called • Guaranior 
* Warriors,’ and hence the whole lamilv is called the ■ Tupi-Guarnnian 
family.’ 

Into.the races mentioned above penetrated the great Caurasii migration, 
headed by Columbus, in the fifteenth century ql our era, which, though 
stopping ihe autochthonous evolution of civilization in America, introduced 
thy more highly evolved culture, of the Old World at the tosl of millions of 
lives of the Amerindians. 

The La^n races of this migration have fused with the aborigines to a great 
extent, anti thus have laid the foundations of the new l^itin-Amerindian races 
which are arising to-dav. 
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The Anglo Saxon in Ninth America did not fust* with the Amerind, who 
to-day id rapidly approai lung ex tine tain. 

The negio migration was compulsory, ns the negmes wen* introduced as 
j>la\cs, but it sorted the race, which is’iapidly imleasing in nuniheis. The 
Mongohc migration is at present \erv small, and of quirt- recent date. 

• 

Classification.- -The Amerinds mav be classified for our purposes 
into those belonging to tin* Northern Section, to the Central Section, 
and to the Soutiiem Section of America, but only the two last need 
eoneeni us hero. 

The Central Section is formed from Mexico and Central America 
as far south as tin* nortlurn boundary of Costa Rica. It contains 
the Opata-Pima linguistic family, composed ol tin* Pinins and 
Papa j os of the € alia Valhx, where tin- Cilia Monster [II cl ruler mu 
wspfctum Coqi* rSho) liiv-. tin- ('apit as. Coras. Yiimas, and Tor.i- 
hiimeras. though these last are mixed with (auc.isic blood. The 
Xahua or A/tees <nme next. and include the A/.lifs propi-r, the 
Pipils of (iu:it< > inal;i, the Niquiraus, and the Chichimers. 

The Huaxtecaii group, i»fl«-n called tin* Maya-Quiche group, in¬ 
cludes the lluaxtccs of 'l.imaulifas and Wra t ruz. the Max as of 
Yucatan, the Chcmlats of Mexico, the Mo^kius of Nortlurn (iuate- 
mahi, the Oiiiflf'* farther south in Guatemala. the Pocomnns around 
the city of Ciuatenuila. Tin* Mavas proper an* divided into the 
itzas and the l.ncandons. Tin- ( hortegaiis im hide the Cliorti 
living around the mim'd eiiv or Copan as well as tin* Hribri and 
others. • 

In the Southern Section .ire llu* nations which we have suffi¬ 
ciently described ulmve- vi/ . the Chibchas. Ouichuas. CJiimus. 
Calchccaquis, and Incas, all of whom wcie tivili/ed, and tin.* 
Arawak, Tapuya, t aril*, and 'I'npi peoples. win* were far more 
primitix’e and savage, as well as tin- Pamprans and Fuegians, jj;liich 
are not tropical races. 
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CHAPTER III 


TROPICAL CLIMATOLOGY 


Preliminary i cmarks — ■ Climate — Tiopiral > lunate* — Temperature anil 
humidity - - Pi unsure — Winds— hkctmal conditions — Sun’s rays- 
Moon's ravs—Acilimalizalion—Peterences. 

PRELIMINARY REMARKS. 

Wt have delineated the tropics by Supan’s lines, as this appears 
to us to be the most suitable method of bounding warm climates, 
and we have noted the cliaracters of the races of mankind which 
occupy the lands so defined. These, we may incidentally mention, 
amount to a little less than one-half of the surface of the earth, 
and now we must consider what is meant by the terms ‘ climate ’ 
and ‘ tropical climates,’ and‘then turn our attention to the effects 
of these climates on mankind. 

CLIMATE. 

Climate may be defined as the combined effects of the sun, the 
atmosphere, and the earth upon living objects at any one place 
on the earth’s surface. The factors which produce a climate art 
therefore threefold—viz., the sun, the atmosphere, and the earth; 
and the living object with which we are concerned being man, we 
must study the effects of these factors upon him, but we restrict our 
attention to mankind as seen on that portion of the earth’s surface 
called the tropics. 

TROPICAL CLIMATES. 

In the previous chapter we have noted Supan’s simple division 
of warm climates by isotherms, but there is a better subdivision 
given by Ward, and based upon wind systems and their control 
over rainfall {vide Fig. 7). * 

Around the Equator lies the region of equatorial calms, called 
* the doldrums (Fig. 7), while north and south of this region are the 
trade \Wgls (Fig. 6). These zonSs of calms and winds are not 
stationary; on the contrary, they move so as to reach a maximum 
extension northwards of some five to eight degrees of latitude in 
July and a maximum .extension southwards of some three to four 
degrees in January. 

These movements are dependent npon the changes in the inclixfh- 
tion of the axis of the earth towards the sun, but are not cpinddent 
with these changes. 
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A locality may therefore lie entirely in the equatorial belt, or it * 
may lie entirely in the trade-wind belts, or it may be polewards of' 
these belts; but with the movement of the system polewards, as, 
indicated above, some of the places in a trade-wind belt must come 
into the equatorial belt, While others usually situate polewards 
to the trades must be included in these belts. 

Were the tropics flat this classification would suffice, but there 
arc high mountain ranges in tropical lands, and therefore it is neces¬ 
sary to make a division to include these, because it is possible in 
the high lands of the tropics to pass through every degree of tem¬ 
perature, if you ascend high enough, as if you proceeded from the 
Equator to the Poles. 

There are therefore four divisions of warm climates—-viz.: 

1 . The Equatorial Belt. 

II. Tin* Trade-Wind Belts. 

III. The Monsoon Belts. 

IV. Mountain Climates. 

1. The Equatorial Belt —Localities situate within a few degrees 
of the Equator arc always more or less subject to rain and cloud, 
because the heated air is full of aqueous vapour brought by the 
trade, winds from the sea; and as aqueous vapour is lighter than 
air in the ratio of 0-623 to i*o, it can rise to high and cold altitudes, 
and there be condensed into small droplets of water forming cloud 
or larger droplets forming rain. 

As the capacity of air to hold water is doubled for every 27 0 F. 
increase in temperature, and as in air saturated at 85° F. and then 
dboled to 6o° F. every cubic foot yields 7 grains of water, the exces¬ 
sive violence of those equatorial and tropical rains is easily under¬ 
stood.,, 

This belt is subject to alternate seasons of wind and calm— e.g., 
in January it will be subject to the north-east trades, followed by a 
period of calm; and in July to the south-east trades, succeeded by 
another period of calm. There are, therefore, two maximal and 
two minimal temperatures after the two zenithal and solstitial 
positions of the sun, and two short wet seasons and two short dry 
seasons. 

Such places are Southern India, Ceylon and Java in'Asia, Columbia 
in South America, and in Africg parts of the Valley of the Nile, 
and the Gold Coast. 

With the inclination of the North Pole towards the sun, which 
begins on March 21 and ceases on .September 22, the shifting of 
calms and trades northwards begins some time after the first date 
and lags behind the last date, and during this period a locality may 
be id the equatorial belt for six months in fhe year and have six 
months’ drought and six months’ rain. Such places are Bengal, 
portions of the Nile Valley, Northern Australia, and Central Amenca. 
The Sudan receives its rains when the equatorial belt is passing 
northwards— i.e., from May to August—and its vegetation grows 
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rapidly, but when ii is in the trade-wind belt, from November or 
December to March or Inter, the climate is dry. 

It is the northern migration of the Equatorial Belt which brings 
the heavy rains to the Tplands of Abyssinia,'and causes the rise 
of the Blue Nile and the Albara, wliiclr produce the rise of the Nile. 

The sum* features are to be noted in the movement southwards; 
thus rain comes oil the pampas of Brazil in the months from Octolx*r 
to April, while the dr\ season lasts for tike rest of the* year. 

Some few places- -r.g , Wady 1 la 1 la- -show only one maximum 
and one minimum temperature i.c . the so-called tropical type 
of temperature variation. 

II. Trade-wind Belts. Hie lands which lit* just outside the polar 
boundaries of tin* equatorial or rain belt are situate some 2<v' to 
35 north <>r south latitude, and are among the driest in the world, 
except ill India, when: the south west monsoon brings a little rain 
into the dry regions of.lhe Punjab and Sind. 

'I lie worst places are. the dry zones of California and other parts 
of North Amciica. the Sahaia and Nubian Deserts, parts of Arabia 
and Persia, Argentina, Eastern Patagonia, South-West Africa, and 
the interior of Australia. The only rain these regions are likely to 
get will come from the extension equatoriallv of the polar winds. 

We may. therefore, summarize the character of the trade-wind 
belts as very regular annual and diurnal ranges of temperature, 
with a complete absence of rain or with slight showers at infrequent 
intervals. The lange of temperature in-the desert is often very 
great; thus during the day the temperature may be very high, with 
dry winds carrying dust and sand, and the nights, with the clear 
sky free from cloud allowing active radiation, may be cool if ribt 
cold, or even at times very cold. 

III. Monsoon Belts.—The word ‘ monsoon ’ is believed to be 
derived from the Arabic word Munshi, meaning ‘ a season.’ 

The monsoons (Pig. (>) are classiliable into three groups:— 

1. North-East and South-West Monsoons. « 

2 . North-West and South-East Monsoons. 

3. West Monsoon. 

1. North-East and South-West Monsoons.- llicse ate usually met with 
in the lndi.111 0< can ami its, toasts. 

Dove’s explanation of the>-c monsoons i.s genei.dlv aiceptill—?viz., that, 
owing to luating ol the great plains<bi Asia, where The air asccnils in the 
•months of May, June, Jniv. ami August, the sou ill-cast trade-wind, which is 
blowing south oi the Kqualor, is dravyi 1101 thwards, at the same time being 
deflected to the west, thus loinnng the south-west monsoon. Conversely, 
when the plains cool m November, December, January, February, and March, 
there isa breezefrom the north east towards the liquatoi, which, though called 
the north-east monsoon, is really a trade-wind. , 

The interval be tween* the two monsoons is characterized by changeable 
winds, which blow alternately in opposite directions- -north-east and south¬ 

west. 1 2 3 * * * * * 9 

The south-west monsoon is laden with moisture, and on it Southern India 

largely depends for rain, and a failure will mean a famine, because a large 
portion of the population is agricultural, for the natives depend for food upon 




Fi-;. 6 —Tropical Winds. 
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their own cultivation; and so densely are they placed Unit a iailure to produce 
their own crops results in a most severe famine, which can only be coped with 
by the most energetic action ol the Government. 

2. North-Wftst and South-East Monsoons'. —These are to be found in the 
Southern Hemisphere, and are depicted m Fig. 6 in the region of Australia. 

3. West Monsoon.- -Dove described as the west monsoon of the line a 
wind winch blows iii a south-westerly direction along the coast of Africa 
irom C ape Wrd«: down to Walfisch Bay. These winds, howe\ er, arc variable, 
and in the Gulf ol Guinea are interrupted very often by calms. 

Some people describe the winds along the ^eastern and western coasts of 
South America as monsoons, but tiny hardly come under this term. 

In typical monsoon regions Ihe rains iollow the vertical sun, and the type 
of temperature is the so-called tropical type, with one maximum and one 
minimum. 

Jl must be admitted that this simple 1 l.issi(nation, like all classifications, 
lads to explain everything, and llicie arc numerous exceptions showing <0111- 
binations ol equatorial, trade-wind, and mniroon lypts. 

IV. Mountain Climates.- -Wc have already pointed ont the effect 
of altitude in lowering the temperature, and, indeed, Herscliel, 
many years ago, showed that for every .joo feet of increase in 
altitude there was a decrease of 1" F. in temperature, and for every 
180 metres a decrease of 3-' C. These statements are only partially 
correct, for the temperature at a given altitude depends upon the 
expansion and humidity of the air, the clearness of the atmosphere, 
together with the quantity of earth at the given locality, and the 
natuio of the wind blowing at the time of tlie observations. Perhaps 
of all these the most important is the expansion of the air, for, as is 
well known, it expands wln*n heated--/.c,, the energy represented 
by heat is converted into motion, and hence the temperature falls. 
This will m part be counteracted by the lieat produced by the 
condensation of aqueous vapour, even at high altitudes, and upon 
this condensation and cloud-formation will depend how much 
of the heat, radiating from the earth into the air, is retained. The 
lessened amount of earth in high altitudes is also a factor, as there 
is less earth to retain heat, ami hence less heat is given off into the 
air. It is obvious that movements of the air- -the winds—must 
have a great effect, depending upon their origin from warm or eoKl 
sources. Hence, though in general the rule mentioned above as to 
a relationship lictween temperature and altitude holds good, it is 
only approximate, as the connection between the two is complex, 
not simple. 

In the tropics, therefore, tjic low country possesses the true 
tropical climate, while the climatologiral conditions of the hills arc 
quite different. Indeed, as Wp.nl has said, the climates of many 
tropical plateaus and mountains have the reputation of having a 
peipetual spring, but though that may be so at certain latitudes, 
if considerable elevations are reached a peipetual winter exists, 
with snow all the year round, even on the Equator. 

The groat blessing of these elevations in the tropics is that they, 
provide cool hill stations to which the resident of the plaiifs may 
resort during the hottest months, and in which sanatoria may be built 
for the treatment of persons convalescent from lowland complaints.* 
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This brief sketch of tropical climates must suffice for our present 
purpose, and wc now turn to consider the various climatic factors 
and their effects upon man; but the reader interested in this subject 
may find it useful to consult Chapter II., pp. 28 to 58, in our 
second edition, in which more details will be found. 

TEMPERATURE AND HUMIDITY. 

Heat derived from the &m is capable of traversing the atmosphere 
surrounding the world, and thus reaching the earth, because this 
atmosphere is diatherinanous to rays with short wave-lengths coming 
from so hot a body as the sun. Dry air isiliathcrmanous for all 
rays, but aqueous vapour is almost athermanous for infra-red rays, 
though largely diathermanous for other rays. 

In passing through the atmosphere, about 25 per tent, of the 
heat which has entered it is absorbed before it reaches sea-level. 

The position of the sun is, however, of the utmost importance 
with regard to the quantity of heat reaching the earth. If the sun 
is quite vertical, probably only 20 per cent, is lost; whereas, if 
the beam is<noarlv horizontal, probably none reaches the earth. 

The heal rays falling upon the earth are absorbed and converted 
into dark heat- -that is to say, into frequencies with longer wave¬ 
lengths - -and these are radiated back into the atmosphere (terrestrial 
radiation). This dark heat is absorbed by the atmosphere, which 
is, as already stated, almost athermanous to this kind of energy. 
This Atmospheric heat is one of the most important factors m 
determining the nature of a climate, and shows daily and annual 
periodic variations, of which the first is due to the sun’s rays heating 
the earth, and therefore this disappears at sea or during an arctic 
winter, while the second depends largely upon the inclination of the 
worldVaxis as it passes round the sun in its yearly orbit. As the 
sun is vertical in the sky at noon twice a year in the tropics, there 
is or ought to be a wet season at these times, and in their intervals 
• a dry hot season. 

It is impossible, however, to consider the effects of temperature 
upon man without at the same time taking into account the humidity 
of the atmosphere. . 

Marf can bear very high temperatures easily, provided the air is 
dry, but»not if there is much moisture or humidity in it. The 
humidity of the atmosphere is, in fact, of the utmost importance 
in the study of climatic effects upon man. This humidity is due 
to aqueous vapour, caused by *the constant evaporation which 
takes place from the surface of all collections of water. 

The humidity of the atmosphere presents three problems: 
atmometry, or the measurement of the quantity of water being 
taken into the air; hygrometry, or the determination of the quantity 
of aqueous vapour present in the air at any given time; and hyeto- 
metry, or the quantity of water being condensed from the 
atmosphere. 
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Evaporation takes place* most quickly in hot dry air, and causes 
a considerable amount of heat to be rendered latent, '['his fact 
can be* made use of in hot climates, where it is a common practice 
to wrap flannel or felt round a bottle of water, and after damping 
the flannel, to hang the bottle in the .breeze, so that the contents 
may become cooled by the evaporation of the water from the flannel. 
The same principle applies to the porous stone or earthenware* 
basins which are commonly used in Ceylon. Tganda, Egypt, anil 
other parts of the tropics to lilter and cool water. Hence, also, 
the value of collections of water in keeping the temperature oi 
places equable. 

The amount of aqueous vapour in the atmosphere is generally 
spoken of as the humidity. Two kinds of humidity are recognized: 
absolute humidity, which is the weight of aqueous x.ipoiir actually 
present in a definite volume of air at a given temperature: and 
relative humidity, which is the ratio of the weight of water actually 
present in a known volume of air to tlu- weight of water which is 
required to saturate the same volume of air at tile given tempera¬ 
ture, and is generally expressed .is a percentage. 

We have already stated that the huniiditx of the»air is of the 
greatest importance in considering the elfeets of a tropical climate 
on man. 'file most trying climate would be one with a high air 
temperature and a high relative humidity, for it i.s obvious that when 
the air is full of aqueous vapour, evaporation from the surface ol the 
human body must be considerably diminished; and as this is one 
of the methods of regulating the bodilx temperature, it is apt to 
rise and cause great discomfort, as will be described later. 

A warm place with a high humidity is less In-arable than a mqpJi 
hotter but drier place. A fairly high relative humidity ran. how¬ 
ever. be borne if there is a breeze, without which a much lower 
humidity is most unbearable. In fact. Giles points dtit that 
Abusher, in the Persian Gulf, in August, with a mean maximum 
temperature of 1)0-5 E. (35-7 (' ), and a relative humidity of (15 
per cent., with no rainfall during the month, and little or no breeze* 
consti utes one of the most unbearable climates in the world, 
though neither the temperature nor the humidity by themselves 
are high. 

When the aqueous vapour in the atmosphere condenses, the result 
may Ik* dew, fog, mist, cloud, rain, hail, or snow, of wliitfh the two 
last are rare in the tropics. (TAuds in the sky prevent to a great 
extent the heating of the earth during the day, and at the same 
time they prevent radiation of licfcit from the earth during the night, 
and even reflect this back to it. lienee cloudy nights may be very 
hot in the tropics. 

. Effects. 

We must now consider briefly the effects of high air temperatures 
with and without high atmospheric humidity upon man, an& \vc 
will commence with a consideration of its effects upon the bodily 
temperature. 
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Normal Temperature. —The normal temperature of man is the 
resultant between the heat produced by the oxidation of foodstulfs 
in the muscles, glands, and other organs and tissues of tin* body, 
and the heat lost b£ warming the urine, fa*ces, and expired air, by 
evaporation from the lungs anil skin, and by radiation and con¬ 
duction from the skin. In other words, the temperature of 
the body is controlled both by chemical and by physical heat 
regulation. • 

1. Chemical Heat Regulation.- -TJv this is meant regulation oi the ho«lih 
t< mperature bv im leased or diminished pmdiution of heat, wlm h can he 
(nought ahout by alterations in metabolism Ihmuushcd licat pmdiu lion 
is. liowe'u - , iarc, being usuallv pathologu al, though it is possible th.it it 
mini's nioie froipiciitly in the Tropics than in the ' 1 1 mpi rate Zone,owing 10 
tin lessened disposition lor muscular or mental work. . 

.* Physical Heat Regulation. I he Uid\ teiii|»erature is usually legnlatcd 
h\ 1 in teasing or diminishing the loss caused hv radiation. convection. and 
evaporation \i cording to 11 ill, a man weighing 70 kilogiammes loses 77M 
peri ent ol his heal hv radiation and 1 nnvertion and 22 , nperc eni. by evapora¬ 
tion. '1 his ice,illation is brought about by the dilatation of the cutaneous 
vessels brnunijg incur blood 1o the skin and hv the increased perspiration. 
The loss ol heal caused by radiation and comes tmn depends upon— 

1. Tempera! me and conduct ft ity of the skin. 

2. Temperature and radiation Innii the skin, 
rcmperatiirc ol the air. 

Rate of motion of the air. 

• 

nothing m^y, however, alTei l the loss ol heat iroin the skin, for, as a rule, 
it is 1 (imposed ol substances which are bad lonductors of heat, and hence 
1I19 loss may, according to Kubner, be diminished no less than 47 per cent. 
Wet clothing, on the other hand, is a good conduc tor, because ol the water 
in its interstices, and hem c the danger ol chills while wearing damp clothes. 
This laty r fac t 1- well known to the old resident oi the tropics, who has 
geneiallv learnt its danger 1>\ personal expeiience. 

Radiation lakes plan- best when the air is still, dry, and cold, 1 oiulm tion 
when it is damp. Convection is only ol importance when the air in in motion. 
Jn w hieh ease the loss ot heat is proportionate 1o the square root of the vcloi ity, 
and is nioie maiked win n atmosphein humidity is high. 

With icgaid lo evaporation, Kubner lias shown that it is best at medium, 
grealei at low, and ntill greater at high tcnipeiatiires, as is shown bv the 
following table taken Irom his hook ol an ohsetvation on a man ot 58 kilo¬ 
gramme^ weight lightly clad’ - - , 



(irummes of OH., 

Grammes of c ( >., Inst 

Air Tcmpcmtiue. 

per flour. 

per limn 

2 ' C. 

.37 

2y-S 

jo" to i 5 v C 

28 

. 25*1 

15 ,J to 20 0 C 

19 

24-1 

20° to 25 0 l* 

23 

25*0 

■* 5 " to 30° C. 

43 

-.V i 

30° to 35 0 C. 

84 

2.T7 

3 5° to 40° C. 

It2 

^[*2 
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This evaporation is very markedly diminished by humidity, as is shown 
iu the following table:- - 


Temperature in 
Centigrade. 


5 to d per Cent. 
Humidity. 


Si to S9 per Cent. 
Humidity. 


1 5 * 0 ° 


20*4° 

54*1 

* 5 -j; 

75-5 

2«-0° 

105*0 


9 *o 

* 5*3 

23*0 


it is also diminished by <t moderately strong wind, but is increased by the 
.sun's rays« and by work in a lint climate. 

To determine accurately the tempera tin e ol a man in the t input, is not the 
easy matter whuli most people consider it to be, and the puntiples applying 
thereto should be understood even bv those not likely to be deceived by an air 
temperature so high that a nia,umuni iht rnionieter rists and keips above normal 
without any reference to the patient, a lai t which wc have seen lead to cuiious 
mistakes. Under sudi conditions, the thermometer must be kept mul 
examined in cold water. 

The temperature id man, being the resultant between tlirf heat produced 
and the heat lost, must vary considerably under many circumstances, and 
there is no doubt that it vane* m different individuals. 

In investigating the temperature of the body, one ought to seek that which 
most nearly represents the temperature of the blood, lor though the different 
organs of the body manufacture' or lose heat in different proportions, the circu¬ 
lation of the blood tends to bring about a mean internal temperature for the 
whole body. 

The possible methods ol investigating the temperature ol the body are by 
placing the thermometer — 

t. In the axilla, * 

*■ i. In the mouth. 

In the rectum. 

• 

to which might be added plating the thermometer m the stream of issuing ’ 
urine*.; but this method is only open to limited application, and there may be 
considerable loss from evaporation and radiation, and, therefore, though it is 
an excellent method when used with care, will not be further considered. • 
If the thermometer is placed in a dry, well-closed axilla, and kept there 
long enough, the result will be not unlike that in the mouth; but if it is thought 
that any resemblance to the internal temperature of the body is to be obtained 
by placing a thermometer in a perspiring axilla for half to one minute, then 
the greatest mistakes as to the real temperature of the patient are possible. 
In our experience it has not been unusual in the tropics to find several degrees 
of difference between the axilla and the mouth. 

As a rule, it may be stated that the axilla is not a good place in which to 
take thermomctric observations which are meant to indicate the true tempera¬ 
ture of the body. • 

With regard to the mouth temperature there has been a great deal of dis¬ 
cussion, but the most careful observations arc those ol I’embrey and Nicol, 
who have shown that the mouth temperature is apt to vary considerably, 
and that it is not a reliable indicator of the internal "temperature of the body 
in cold weather or after exercise. Haldane, in bis valuable experiments to be 
quoted presently, finds that it vanes greatly with the individual. • 

In warm and moist air, however, the mouth temperature approaches the 
rectal temperature. 

The reason why the mouth temperature is apt to be lower than the rectal 
and the real temperature of the body is apparently the cooling owing to the 




TEMPERATURE AND HUMIDITY 


7i 


proximity of the skin, atul possibly ot the nasal cavity, ami llmreiore in warm 
air this difference frequently docs not exist. In India Crombie found in 
iUtcen carefully taken obseivations that the mouth temperature was 0*22° I*', 
below that of the rectum, whereas i'embrey found it as murh as 4*5° F.~ , 
t.e., 2*5° <\—below that of the rcetum in cold weather in England. It is 
possible, therefore, that it is a better site for llicrmometric observations in the 
tropics than in Europe. 

Kec tal temperatures under ordinary conditions give the liighcst readings 
and are the truest indicators oi the internal temperature ot the body; but this 
is not a method open to clinical rsu, except in children and in states of coma. 

The conclusion is that if care I 0 taken that neither hot nor cold articles 
have been recenlly placed in 1 he mouth, and particularly il the mouth has been 
kept closed lor a short time, iho temperature lrom the thermometer placed 
under the tongue is, without doubt, the most accurate tor ordinary clinical 
work iu the tropics, lor 111 that position the tliermomctir i*« as complete!} 
as possible protected I min the influent «■ of the no-.e and the &km. 

A thenncimutei, however quickly it reacts to its surroundings, must be left 
a tea so nablc time in the mouth, by which is meant two or thirc minutes, so 
that the tempera hue ot tin closet I mouth may appioacli that ot the rest of 
the body. Crombie gives the time tor Ihe a> curate recording ot the tempera 
ture in India as:— 

Ten minuLes in the well-closed and dry axilla. 

Eight minutes in the mouth. 

• Three to four minutes in the. rectum. 

The mean daily tcmpei.itureof man for the lioui- 8 a.m. to 12 midnight m 
the Tcunpei .11 e Zone is as Inflows• 

98*45° I'\ (i6 - cjo° C.) in the axilla. 
y8-j(,° K. (p»*S7 0 C.) m the mouth. 

F. (37*20° C.) in the rectum. 

The‘so-called normal temperature of man in the mouth may be plat ed at 
98* .jo^ F. (36^0° C.) or 98*11' 1'. (37° C.), and wan determined as the mean 
temperature iiom 8 a.m. to 12 midnight by John Davy in 1837, and by some 
mistake it has been interpreted into the mean Icnipcratuic'tor the twenty- 
lonr hours, which isdilferent, being probably lower. 

Crumble gives the following as the means oi the observations of Ogle, 
\llhutt,«Casey, and Ratliav:— 


Mean Morning Mr an Afternoon Mean 'J went v-four Maximum Daily 

• Temperature. Temperature. Hours' Temper a tw\ Range. 


97*763° F. 98*341° F. 98*084° F 1*41° F. 

But at present there are insuflicicnt data upon which to base a definite 
conclusion as to the mean temperaturrit human beings lor the whole twenty- 
iour hours. 

The average temperature in the mouth vai ics from between 96° F. and 97*' F. 
to a little under 99'* F., and the rectal temperature from 97*2° F. (36*28'’ C.) 
between 2 to 5 a.m. to 99*-1° F. (37-45° C.) between 4 to 7 p.m. 

Pembrey gives the mean daily temperature as being 98*0° F. (37° l\), the 
maximum'09*5° F. (l7*s° C ), and the- minimum qi»*s !■ (p>° (\) 

Effect on Temperature. —Having now defined what we mean by a 
nognal temperature in man, it is necessary to inquire into the effects 
of high atmospheric temperatures and varying humidity upon man. 

The experiments of Lining (1738), Ellis (1758), Blagdcn and Forciyce (1775), 
established the fact that a noriuai man, suitably clothed, can regulate his 
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temperature so that with high air tempera lurch it still remains within the 
normal limits, if the atmnsplu ru humidity is low, and these experiments have 
been well lxirneout In lilt- in the tropics'. 

It is, howevci, quite otherwise when (he atmospheric humidity is high: 
. as far lurk as 1775 Iflngdcn and Ftmlyii' noted that in a damp room with a 
temperature ol 12 ru 1 1*’. (s f4° C 1 their Ixidily temperature love to 100" 1‘*. 
(J7’S° ('.). Haldane observed that there was no abnormal rise ot the liodily 
teinpeialuie until the wet bull* thermometer indiuited 88° F. (31° C 1 , pro¬ 
vided I lui 1 the experimenters were stripped to the waist or dad in iight flannel. 
11, however, the wet bulb ex« ceded this temperature by even one degree, then 
the bodily temperature rose hour l»y houi in proportion to the rise ot the wet 
bulb thcrmoiiictei nbme Sb but Hie liodily temperature increased more 
rapidly when high wet bulb temperatures weic reached than when they weie 
1 e in lively low. With the almonn.il 1 r.c ol Ixidily temperature was associated 
im reuse ol the pulse rate !»v alxmt twent\ bents per minute tor each degree 
Fahrenheit and thut\-M\ tor each decree Centigrade. All these liodily 
temperatures were taken in 11 k* i ectntn and with the patient standing. Wlieii 
this rectal teiupeiatnie re.u lied 102 0 ]■' livperpnu-u wasobserveil. while other 
svinptonis associated with the rbe of the lmdih tunperatuie were profuse 
swelling and a general leeling ot < vh.netion .mil disiomlort. 

It was observations like tluse that caused Tvler to attempt to 
correlate personal sensations with meteorological (Lata, and to 
formulate liis ‘ hyther ’ degn-es. l>v which lie meai\t the degree 
of discomfort caused by high air temperatures associated with high 
relative humidity. 

Haldane's experiments have often been repeated by ourselves 
on normal people by placing them alongside the condensers in the 
engine-room of steamers in tlu* Red Sea during very hot months. 
Near the condensers one ean usually find a comer win re thert* is no 
obvious movement of the air, which is nearly saturated with aqueous 
vapour, and where t here is a high atmospheric temperature. Plaqed 
in such a corner and chid only in loose pyjamas, the skin of the body 
flushes and bums, the perspiration rolls downwards in streams, 
and the temperature after a short pause commences to rise and goes 
on rising until the experiment is broken off, usually alxmt 103° F. 

This is not a pathological rise, though associated with throbbing 
vessels, etc., but is simply due to atmospheric conditions acting, 
upon a normal man, and idl symptom - disappear rapidly after 
removal to cooler air. 

If such a climate existed no human being could live therein, 
but no such place is known, and although conditions of higH atmo¬ 
spheric temperatures may produce fever, vet these are pathological 
and not physiological, and depend upon factors which will be dis¬ 
cussed latex. 

From the time of D.ivy in 18^9, observations have been made 
into the temperature of healthy men during the passage from the 
temperate to the tropical zone, during their residence in the tropics, 
and during the passage from the warm to temperate climates. 
In previous editions of this work we gave the known data, and any¬ 
one who cares to look at the pages from 91 to 97 in the second 
edition of this book will observe how confusing and contradictory 
are the results, while they will be struck with the relative paucity 
of these results. The truth is that the earlier observers omitted 
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to take into consideration the atmospheric humidity, and this alone 
vitiated their conclusions. 

Our own observations agree with those who have failed to show 
any change in the -bodily temperature in passages to and from 
the tropics and in residence therein, provided that the individuals 
observed were normal. 

Further, we have failed to observe any difference in the tempera¬ 
ture between well-nourislmd healthy natives and Europeans, and 
with due allowance for individual and seasonal differences and the 
effects of exercise and clothing. 

In previous editions we have consumed much space with discus¬ 
sions as to the pulse-rate, and so as not to weary the reader, we 
niiiv say that we do not believe that there is any change in the pulse- 
rate of normal Europeans on entering or residing in the tropics, nor 
is there any appreciable difference between them and natives. 

Hussierc lecentlv has invited attention to the action of cold on 
tropical natives brought straight to temperate climates, which 
tends to produce, attacks of malaria, liver troubles, and inflammation 
of the bronchi and lungs. Me especially lays stress on temporary 
albuminuria fielding to tieatment in some one to three weeks 

Effect on Ilespiration. As we ha\e no personal experiments to 
record with regard to respiration, we give the work of other 
observers. 

Kali ray -in.ln-d \ei\ lully tin- indue in e ol trojm al < lnnalcs on lcspiralum, 
ami gives a table showing Uu-ii clk-i 1 mi liu i .q>«u iU <>J tlu chest, as indicated 
h\ tin* ‘-piionicler, on a voyage lrom England to lialua and back. '1 lie 
a\erage ol twelve observations c- as follows (liygiometei indicate s the ilifler- 
.een the wet and drv bulb m .» 'Mason's hvgioim-tei 1 


S umber 9 bf Person*, 

7 i ■nipnalure 

/1 mpeiatine 

/1 nipt ratlin 

7 t in pi ratine 

<»5° 1* , 

7*> ' I'-. 

8 j° h'., 

1 ‘'5“ l'*-» 

12 

H vgronieta 

Ilvgronictu 

/ / Yfitaiuctl r 

! Hygionifti'i 


'2-5° 1- 

1° F. 

-1 •' 

1 

Cap.u ity ol the 
chest as shown by 
spirometer 

9 

-256*083 

280*75 

287*410 

1 

JCKI-J5 

Gain or loss 

* i 

— 

-1- 1*83; 

+ '»’58tJ| 


Percentage g.nn ; 


t2*2 4 

m 

— 

- - 


'i he un leased i,q>a<i1v, anoiding to Rattray. is not due to any «u tu.d 
increase m the capacity ol the size ol the c best, but to a diminished quanta} 
of blood in (he lungs, wliuh he eonsideis has been diverted to the eMited 
and congested skin and liver. 

His results may be summauzed by saying that the* vascularity of the lungs 
is redjued by 23 fluid ounces, and owing to diminished number of 1 expirations 
7*5 per cent. Jess air is used daily, and i* 1 ounces less < ai bon, and 4-5 per cent, 
less aqueous vapour excreted. 

With regard to these observations of Rattray, he is apparently supported 
by all observers as to the increase in capacity when Europeans enter the 
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tropics, JoiifahL'l, howe\ci, stall s that Ihis is only tcm| ouu>, and disappears 
attd aciliiiuitiwitiou. 

Rattray maiutaimd thui tin ie was a diminution oi i apai ily vhtit a native 
of tlir* tnijacs win! io ihc 1 • nnv-nite Zone, aril gave the following table—- 


Comlitnw. 


Rate. 


Trmpnahite Temper aim e ’1 imp era lute 
7<> c J'. 78° />'. 32“ F 


B. C aged twentj 
one; height, .1 
lift si j 11 dies 
J. <\, aged twenty. 
height. 5 feet’4 
i miles 

J. \V , aged 1 hilly- 
une; height, ^ 

feel I inches 


Native 01 jin 

Sieir.i 
].eoue 

Native ol 17 I 

Sierra 
Ia-ouc 

I ... i,« 


207 185 

ll>t» 1 S <1 


lie found lli.it the* frequent v nl ii-’-pii.ilJun wvs slowei 111 the tropics, as is 
shown 111 Hit- tnlhmim; 1 ,*l»!i 


Climate 


Mean sllaiit 
I rmprrahtri 


Highest 
Number of 
ftespinthonn 


Lowest 
Number of 
lit spiratioiis 


Average 
Number of 

Respirations. 


England 

1 Siimmei 
\ Winter 

1.2 0 F 
(i-25 0 F 

18 

17*5 

A.V 5 

15 

15-08 

16*50 


|U u 1- 





Equatorial 

1 ward.. 

7 ^* 74 ° V 

14*5 

ll 

13*74 • 

t doldiimi- 

| III mi- 




• ven 1 .. 

yS-lMi* 1 - 

IS 

ii 

».V 7 I 




Joussci, riclin. anil othei s controvert Kaltruy'* siatcnient that the respira¬ 
tions are slower, believing, on the contrary, Unit they are augmented before 
acchmalixution. ' * 

Tins shows dearly tli.u the question is far fnunsettled, and, m tact, requires 
rein vest iga tic >11. 

■fleet on Circulation.- - Rattray imlitigated the pulse-rate carefully, and 
gives the following l.il»l- -- • 


— . _ . . a 



.V umber of 


* Ttoptis. 


Temperate 

Zone. 

him 

, observe 


• ■ 





Moms. 

Lowe A 

Highest 

Range. 

Average. 

Average. 

9 a.m. 

53 • 

Oil 

iu 

40 

80*4 

•91-7 

3 p.m. 

; 53 

(»b 

108 

4« 

88*8 

88*1 

9 p.m. ■ ■ 

40 

73 

no 

37 

87-3 

*Jft*5 

Averages 

— 

... 

- - 

- 1 

1 

87*5 

- 9®-i 
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He gives Ike following conclusions:— 

x. The average pulse is lower by 2*5 heats in IhuTropn s Ilian in the inn- 
perate Zone. 

2. This change holds good for the average mornintr and evening pulse. 

3. The average afternoon pulse is higher in the Tropics than in the Tem¬ 
perate Zone, probably because the solar heat is greatcsl then. 

4. The morning pulse lias the greatest and the evening the lowest range. 

Ha considers that this reduction in the pulse-rate is related to the diminished 

respiratory funr.tion. Parkes, Jousset, Crevanx, Peris, and Plchn, according 
to Hugganl, maintain, on the contrary, that the pulse is increased by ten beats 
per minute. Plehn says, however, that on acclimatization the pulse-rate 
sinks to normal. 

There is said to he a lowering of tension (associated, according to Huggard, 
with the dilatation of the peripheral vessels), as well as increased elasticity 
un<l dierotism, all of which probably pass away on acclimatization. 

Chamberlain in the Philippine Islands com hides tliat the average blootl- 
pressnie, measured by a Cook’s modification of a Kivn-Kocti’s apparatus 
ami a 1 2*5 centimetre armlet. in Filipinos and Amcrir a ns ol the satne age dwell¬ 
ing in those islands, does not appreciably dilfer from one another, nor from 
that of similar Americans in the Temperate Zone, but that the pulse-rate ol 
active Filipinos and Americans is a few beats alxrn- the- usual standard of 
72 per minute. 

In our experience, in Europeans coming to the Tropics, the pulse-rate is 
occasionally slightly increased. This disappears alter acclimatization, and 
the pulse-rate becomes the same as in Temperate Zones. We have never 
noticed dicrotism of the pulse in normal individuals. 

As regards natives of the Tropics, it is stated by some authorities that their 
pulse is quicker than in the inhabitants ol Temperate Zones, but wc arc unable 
to confirm this, and find it to he the same as in ICuropeans. 

Effect on the Blood. —Mitchell, as the result of his work in the 
Persian Gulf* considers that damp heat of itself frequently produces 
anaemia, but gives no details of the blood examinations. In 1916 
W. M. Strong, noting that persons who had lived for long in the 
Tropics became anaemic-looking, investigated this point, and con¬ 
cluded that the pallor was not due to deficiency in haemoglobin nor to 
ischiumia of the cutaneous capillaries, but to pigment deposited in the 
epidermis, which becomes partially opaque to red light, which is 
^important because the colour of the skin depends upon the relative 
amount of each spectral tint which is reflected back to the eye. 
Further, he considers that when more pigment is deposited the skin 
becomes yellow-brown. 

Tho f Arm-Ill count* (sec p. 189b) it) healthy native ilnltlrcn has been 
investigated by Tiroinl ami Priestley; taking the "figure for normal Europeans 
as 40, native cliildren varied from 71*0 to 83*80, while in adult natives it 
stood at 74*04. They are of the opinion that the alteration of the blood 

S 'cture is the outcome of climatic influences, and not, as suggested by Scott'. 

acfic, as the out tome of abortive* inoculation with malarial parasites, 
though they think that the higher figure—viz., 83-86—may be accounted for 
by infeetion. 

Sweet agrees that high * Arueth index ’ is very regularly present in healthy 
children over the whole coastal area of Eastern Australia; he maintains that 
no factor apart from disease is found definitely to influente this index, but 
he says that external temperatures do apparently influence flu- index in 
animals, and that furtlu r research is required with referent e lo this in man. 

We are disinclined to believe in a marked anaemia purely anti solely due to 
climatic influences without any other causal factor, but diminished resistance 
against disease is certainly produced by long residence in the tropics, and.is 
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probably largely climatic in its i ausc, though looil nun also be a causal factor 
Ihriein; but the* chemical l.utms of rc*8ihtam*c to (htcasc still require investiga¬ 
tion. 

With icgaifl to the sugar i on ten l iu the blood, M«l'u\ Jitiils that for Kuro- 
1 leans it iso'ub pi i i ml . while loi Bengalis it is 0*13 per ecu t.. mul tin* increase 
appears to be entiuh ilu« 1o the excessive amount ol the iai loin (Irate in 
theii (lift. In the tai indolent 1 lasses it iso> 150 per cent., while in lhe]toorest 
elass« s it is only u-ji j per ct tit., atul lie points oul that there is a vc ry 1 lose 
relationship, other things being equal, between the sugar 1 out cut in the blood 
and the amount ol fal deposited in the tissues, wituh again is a dietetic and 
not a 1 limutic etlo'1. 


Effect on Digestion. With regard in the alimentary canal there 
is often less appetite and less desire fur animal fond, and greater 
demand f«*r spiced articles nf diet, all of wliirli hliow a lendeiiey to 
lower pnwi^r of digestion; hut we are convinced that the tropical 
hypci.Tmiu, other than alcoholic, is a myth, and we base this state¬ 
ment on a large uumlicr of clinical anti pathological observations 
spread over a period of some twi-nU-mie wars 
There is, however, one point to whit'll special attention should lie 
drawn, and this is to the danger o! constipation in tropical climates 
with low humidity, and to the necessity of imbibing daily a suffi¬ 
ciency of water to combat flic loss of moisture from the skin. This 
tendency to constipation in healthv people in wrv hot dry climates 
is usually aggravated by the difficulty in obtaining fresh vegetables 
and fruits in those regions during "the driest times of the year. 
Constipation, if allowed to Ik'Coiw* chronic, may cause passive 
hypcneniia, but this is pathological, anil due to the*lack of free 
evacuation of the bowels and not due direetlv to the climate. 


Effect on the Nervous System. It appears that the cells of fhc 
nervous system obey tile general law that vital activity is increased 
with a higher temperature, lmt onlv up to a certain point, after 
which their functional activity Incomes markedly depressed. This 
is tin* cast* in most Europeans, though a great deal of mental and 
physical work can Ik* done iu the tropics if the bodily health is^ 
maintained Natives naturally are less prone to feel the’depressing 
effects of continuous high tiinpcrature. 

It is possible that this condition, together with the effect of the 
actinic rays of tlu* sun. mav result in weakening the control of the 



_ _ by trivial inciilents. This is seen not only 

Europeans, but in natives, who arc apt to do violent deeds under 
the impulse of unreaseming anger. It apfiears to Ik* one of the 
causes of assaults and violent crime in certain parts of the Tropics. 

Effect upon the Urinary System.- -Urine is diminished in quantity 
in the tropics, and this is said to be due not merely to diminution 
of water, but also of solids, among which urea and chlorides may 
be noticeably mentioned. ]<awson says that the pigments are 
increased. 


The diminution of the urine is very markedly noticed in hot dry 
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climates and should be carefully combated by drinking a sufficiency 
of watery fluids because of the danger of lithiasis. 

Effect on the Generative Organs.- - The generative organs act more 
vigorously in the tropins, but venereal excess is distinctly more 
deleterious than in the Temperate Zone. 

Menstruation begins about one year earlier in European girls living 
in the tropics than in those living in the Temperate Zone. For 
instance, it begins in 48*4 per cent, at thirteen to fourteen years of 
age, and in 50-07 per cent, at fifteen to sixteen years of age. 
Eurasian and East Indian girls, according to Das, mostly begin to 
menstruate at thirteen years (54-8 per cent.), though a considerable 
number do so at twelve years (i8*h per cent.). Natives of India 
mostly begin about eleven to twelve years of age (03*51 per cent.), 
and high-caste Indian girls begin in their eleventh year (50 per cent.) 
or twelfth year (48 per cent.); but this early menstruation may be 
associated with child-marriage rather than climate. Puberty in 
boys appears at an earlier age than in tempcrtito climates. 

There appears no reason to doubt that the climacteric is a more, 
trying time for tin; European woman in the tropics, and tends to 
produce neurasthenia. If possible, therefore, such a woman should 
be sent to the Temperate Zone during this period. 

It is possible that fertility is not affected in Europeans, though 
there is sonic doubt on this subject, anti evidence is increasing that 
it greatly decreases after the second or third generation. Abort ions 
are sai^J. to be more common in the European in tile tropics than in 
the Temperate Zone, and* post-part urn haemorrhage is also said to 
be more common, but these statements require careful investiga¬ 
tion before being accepted. 

Effect on Growth.- -Rattray made observations on the weight 
and growth of foi tv-eight naval cadets, aged from fourteen and a 
half to seventeen years, during four successive change* ol climate 
during a voyage, lie considered that they grew too rapidly and 
lost weight considerably in the tropics, and that their strength and 
lieal111 was impaired by the heat. 

These conclusions of Rattray’s are of the greatest importance, 
showing clearly the necessity (well known) ol sending European 
childrep. as soon a* possible to live in the Temperate Zone, not 
merely, as some writers assert, for education, bub much more 
importanfly, for their health. 

Effect on the Skin.- - The cutaneOus system in all tropical regions 
is flushed with blood, and in the damper parts is more or less covered 
with visible swreat, wiiich is appafently suitable for the growth of 
fungi. 

In the dry hot climates the skin is dry, and in persons who possess 
few layers of horny cells it is liable to become inflamed and cracked. 
The liair, particularly on ladies who have resided some time in the 
dry tropics without a change, is apt to fall out. 
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PRESSURE. 

The atmpsplioric pressure at different localities scattered all 
over the world may be measured by the baroyncicr, due care being 
taken to correct the reading for index error, capacity, capillarity, 
temperature, and altitude; and the data so obtained may be entered 
on a map of Mercator's projection of the world, and finally points 
of similar pressure, as indicated in this map, may be joined together 
by curves, thus producing an isobaric chart. 

The result of this investigation shows that, generally speaking, 
at sea-level there is high pressure at about 30 degrees north or south 
of the Equator, and that from this the pressure decreases towards 
the Equator. 

The reason why the pressure is low at the Equator is partially 
due to the heating of the air by the sun’s rays, but more especially to 
the considerable addition of aqueous vapour to the air in these 
regions, with the result that it ascends with considerable force, 
and goes on ascending to wry high altitudes, owing to repeated 
warming from the comlens.it ion of aqueous vapour and the liberation 
of latent heat. • 

1'hough tlu* pressure at 30 degrees is higher than that at 
the Equator at sea-level? it is considerably less than at higher 
altitudes. Consequently air passing upwards from sea-level at 
the Equator into higher strata will then How either north or south 
towards 30 degrees; but as it flow's it is compressed as the latitude 
increases, and hence the current of air flowing polewards becomes 
narrower and narrower, and finally, owing to this, is" forced down 
by the increasing pressure, until it reaches sea-level at 30 degrees 
north or south, causing the high pressure about this latitude. 
This compression is helped by the cooling of the air as it proceeds 
polewards, and by the centrifugal force of the earth’s rotation. 

Apart from this general distribution, there are diurnal and annual 
variations in the pressure. The diurnal variation of pressure is 
best marked in the tropics, diminishing as the Foies are approached 
— c.g., at Calcutta it is 0*12 inch, whereas at Greenwich it is only 
o*o2 inch. The cause of this diurnal variation is the heating of the 
air by the sun. but there is also another cause, producing, according 
to Blandford. a variation of o*i inch in India, and acting twice 
daily, the nature of which is not known. • 

The cause of these seasonal* variations in the pressure is the 
heating or cooling of the land, which, in the case of Colombo, is 
associated with the monsoons. “ Thus, the low pressures occur in 
the season of the south-west monsoon, May, June, and July, 
when air is travelling from high pressure at the Equator to low 
pressure in the warm plains of Asia; and the high pressures are 
associated with the north-cast monsoon, when air is travelling 
from the cold plains of Asia, where it is at considerable pressure, 
towards the Equator, where the pressure is less. 
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Effects. 

The effects on mankind of the slighter variations of atmospheric 
pressure are quite unknown and unstudied, scientifically, as far as 
we know, though the subject merits careful research. It is possible 
that they are Without effect, because they decrease with altitude in 
the same ratio in which the pressure diminishes, but without produc¬ 
ing any obvious effect from a climatic point of view. When atmo¬ 
spheric pressure is increased considerably, as in the use of special 
apparatus for deep diving and in the caissons Idled with compressed 
air which engineers use to lay the underwater foundations of 
bridges, then a series of symptoms are produced which are called 
caisson disease, and to this we shall refer m a later chapter, as the 
conditions'ire pathological and not physiological. 

There is also the loniliLion ol diminished atmospheric pres m* which is 
found m mountain climates. Thus, it the pressure at sca-leve is 762 milli¬ 
metres of men ury at 25 * C., then at an altitude ol 500 metres, ai. at the same 
temperature, this becomes 720 at 1,000 metres O79; at 2,«mo metres (x.14; 
at 3,000 UK tres 530; at |,oo« in e.s 475; at 5,1100 metres 420; and at 6,oou 
metres 370. lint it the tempu no at 5,000 me lies weio u° C., instead of 
25 0 C., then 11 *0 1 ues.sure would * jyj millimelies, and at 0,ooo metres 343 
millimcti es; ax hile at 3,000 meti it is 517 at o° C., and 536 at 25 0 C. 

It must then lore be noted th.it the mean pressure is nut the same at similar 
altitudes m the 1 Topics and in Leiupcialc climates, but somewhat higher. 

Mankind 1 an lixe and has termed permanent habitations in l ibel at places 
o\*er 4,yuo me ties ul>ovc sea-level, and Halm states that in the Bolivian 
province ol Clue has people live at an altituilo ol 5,1 hjo metres. 

ilalifl, quoting I’oppig and Keck, states that natives lix'ing on the high 
Andean platans suiter lrom certain disagreeable cJtects, but wc have been 
unable to hml what they mean exactly by this expression. 

jdounbun snkness belongs to the pathological portion, and will therefore 
be considered later; and all we can write with regard to the physiological 
eft‘e< is ot pressure is to invite the attention ol obscrvcis, who live at or visit 
high altitudes, to the great lack ol accurate information with regard to these 
matters. 


WINDS. 

* The motion of the air in passing from regions of high to those of 
low pressure constitute the winds, which may be classified into per¬ 
manent, periodical, variable, and local. 

Permanent winds arc caused by the exp insion of the hot equa¬ 
torial air which rises to high altitudes and passes polewards. 

If Fig.® 7, which demonstrated Ferrell's latest ideas as to the 
circulation of the air, be studied,*in general it will be noticed that 
the zones of equatorial calms and rains are-indicated, as well as 
the zones of subtropical calms add drought. 

The unbroken arrows indicate the surface winds, and the broken 
arrows the upper currents. The margin of the circle shows a vertical 
section of the atmosphere in which the arrows indicate the move¬ 
ments. The equatorial area is marked in the centre. 

If this figure be carefully examined, it will be seen rom the section 
of the atmosphere,-on the sides of the figure that the heated aiz 
rises over the Equator to high altitudes, and flows to the poles; 
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but at lesser altitudes it descends in the region of subtropical -calms, 
and either passes polewards or to the Equator. Within the area 
from o to 30 degrees there are winds called the ‘ trades,’ which 
blow from 36 degrees towards the Equator, aqd which on reference 
to Fig. (», can be noted as north-east trades and south-east trades, 
and it will also Ihj observed that the only portion of the ocean 
free from them is the North Indian Ocean, where the south¬ 
west monsoons occur. The north-east monsoon is really a trade- 
wind. 

Further, it will be noted that as the air moves in opposite direc¬ 
tions along the surface in the region of latitude 35 degrees, there is 
an absence of prevailing winds. These belts of calms are called ' the 



l'\iu. 7.— JMai.kam or iiiii Ciun 1..VUU.N oi>- ihl. Aiaiosi-ntRi.. • 

(Aite r l-i-ncll ) 

subtropical belts/ or the calms of Cancer and Capricorn. Again, at 
the Equator there arc calms for the same reason, and these are often 
called * the doldrums.’ * 

The trade-winds are only to b® seen typically in oceanic regions, 
where the temperature is equable, 4 and there are no local conditions 
to cause them to deviate from their course. But they, together 
.with their intermediate zones of calms, shift llieir positions according 
to the temperature, having, therefore, different areas in such months' 
as March and September. On an average the north-east trades 
extend from 7 degrees to 29 degrees north in the Atlantic, and the 
south-east to 20 degrees south. During the summer thcy.advhme 
a few degrees north, and in the winter recede to the south. In 
spring the centre of the doldrums is only 1 to 2 degrees north of 
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tho E^vator, while in summer it is about y or io degrees north 
Jrifettide, an®,' as will be explained later, tho tropical rains of certain 
rejgion§ depend upon this movement. Their easterly direction is 
due to the rotation of-the world. 

S < * g 

1 Periodical jvinds arc the movements ol the air produced by the alternate 
boating (by the sn n) add cooling ol large tracts of lands, and the most important 
Of these a?e the monsoons; to vihlch rdcrcUbc has already been made. 

. Vadabk winds arc found in the regions of calms interposed between the 
trades in the Atlantic and Pacific Ot cans. 

Local Winds are ol gruat importance in the, tropics, constituting the so- 
cailed-iaad wfhd, sea breeze, mountain wind, etc., and .scvcial others to be 
refcrrtjdto later,-to which special local names have been given. 

"The wind.about which 1 a great deal is spoken in every tropical country is 
1 the lahd wind.* During the day the land becomes heated by tlie sun, and 
causes thfc ai^to rise, thus lessening the pressure, and drawing the air from the 
sea, causing a sea breeze, which is, of course, very humid. During the night, 
Jiowever, by terrestrial radiation, the land becomes tooler than*!he sea, and 
the air travels from the land to the sea, and constitutes the land wind. This 
wind, as a rule,-is dry, and'has a very deleterious effect on men and animals 
by extracting moisluie and abruptly cooling the body, and thereby lowering 
the n-sis ting-power to disease, fleure the t omplaints made by old residents 
about the land breezes. On the other hand, new-comers delight in them, 
because they arc so cool. 

This land win* lsfmoro marked at certain seasons of the year than at others, 
being particularly f« It in Co lorn! h> 111 those montlis when'there is less cloud, 
became tho teirotrial radiation ,is then nu>re*maiked. There is, however, 
nothing like a definite season lor {^pronounced land wind u for it can take place 
at any' time, only depending upon turrestrial radiation. 

A lew rcmuiks may be useiul witli rugaul to some local winds:— 

The Sirocco (Italian, Mirocio ).—/The sirocco is h south-east wind with a 
high temperature, which, coming iroin the high land ot North Africa, descends 
to the -Mcditerffim-an, and may reach Malta and some parts ol Italy. It is 
consult! cd to be \ery unci'vatirfg. 

The Solano. —The solauo is a south-easterly wind, blowing from the Sahara 
into Spain. 

The Harmattan. —The liaimatlan is a hot easterly' wind, coming from the 
Sahara DdSei t, and carrying dust lar out into the Atlantic 

In the months ol November to'March this wind meets with llie north¬ 
east trade in its most southerly position, with the result that it is deflected 
southwards down the west coast of Africa. It is a very dry wind, and Ihcrc- 
f#re extracts moisture from everything it comus across. Hence human beings 
feel ilicir skin dry and hard, and may suffer from bleeding from the'nose 
and lips while furniture creaks and groans in a most supernatural manner. 

- The Khamsin. —The khamsin, or khamsccn, is the dust-lad eq wind which 
blows from the Sahara into Egypt at intervals during fifty days about Easter- 
time, add is very disagreeable, especially when associated, as If often is, with 
high air temperatures, when it may produce pathological changes in persons 
in poor health situate in places unsuitable for bearing heat, such as railway 
trains. 

- Pamperos. —These arc the south-westerly vjdnds of Brazil. Europeans have 

altered the significance ol the name to* squally cyclonic winds in the same 
Vicinity. - ■£ „ 

Gpmlh —The ghibli is a violet south or' south-east wind blowing into 
Tripoli from the desert, and carrying with it a quantity of sand, which causes 
irritatiod to the cohiunctivae and which may induce nervous symptoms. 


The Foehn. —Though essentially a temperate or,cool climate wind, still the 
ioehfi odsthSn the tropics. The foehn is to be seen in its home, Switzerland, 
as a wartn dry wind which bldSvs with great violence downwards from the crest 
of the Alps, and has.marked effects upon man and animals, as it has & depress¬ 
ing effect upon the mind and the nervous system. It was thought at one 

6 
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time that this wind came from the Sahara, but ail evidence is against this, 
and the present idea is that it is a local wind which is produced by a high 
south-east and a low north-west pressure, and attains its high temperature 
as well as its dryness in its desienl trom the summits of the Alps on their 
northern side, anil less typiial on the southern aspect when the pressure is 
high m the north-west and is low m the south-east. 

Koehn-likc winds occur in Trcbizond, and on Lake Frmia, in Persia, where 
it is calk’d sanwm, and blows down the eastern side of the Mew Zealand Alps 
on to the Canlci bury Plains. 

It also occurs at Resht, on the southern shores ol the Caspian Sea; also in 
South Georgia, as well as in the Ancles and at Kana/awa in Jajian. 

We have, above. given the usual explanation ot the sirocco, but it must 
be noted that it is probably a 1 locbn ‘ wind, lor Undone, many years ago, 
noted that in Sicily it could not possibly come Irom the Sahara, because it 
would have been most violent on the- soiilh * oast, wheieas it is actually at its 
greatest \ iolenc e on the noi th coast, espu lally at Palermo. 

The 1 siiocto di Levriiite,' between Pylos arid Kvpoiissia, is also a ' foc’hn ’ 
wind, as is the sirouo ol Algu-is, and proliablv the solano ol Spain and the 
vent cl'Rspagnc on the northern a spec 1 ol the Pyrenees. 

Cyclonic Storms.— Resides ordinalv winds, cvelomr dislutliaiues railed 
storms occur. Cyclonic storms recent' different names in \arioiis parts of 
the world, lx in*; i ailed rvilom-s in India, Cctlon, and Mauutius, liiiriicanes 
in tile West Indies, typhoons in the China Si-a-. Mild cyclonic stoinis met 
with on the West Coast of All n a and clsewlieie :u e c ailed tcirnadc.es. 


Electrical Conditions. 

Silent electrical discharges are frequent in the tropics, and the 
aridity which they prodtuv is supposed to he the cause of devitrifica¬ 
tion, which is so trying to persons working with all except the best 
microscopical and other lenses. • 

Thunderstorms of astonishing violence are frequent in many 
parts of the tropics, and generally cool the atmosphere for the time. 

It is a popular belief that the electrical condition of the atmosjiliere 
has some influence upon life, lmt if this is so then it is an untrodden 
field, as far as we know, for we have been unable to lind ary delmito 
scientific observations which can confirm or refute the popular 
belief. Hahn considers that there is no indication that atmospheric 
electricity plays a notable part in climatology. 


Sun's Rays. 

Sunlight contains heat rays (red), light rays (yellow), and chemical 
rays (blue, violet, and ultra-violet); that is to say, rays extending 
from the infra-red to as far as 2yi fjfi in the ultra-violet (Gibbs), 
but is much influenced by latitude, longitude, altitude, and the daily 
and hourly varying local meteorological conditions. 

These rays roach the earth, according to Langley, in the following 
percentages: ■ , VrCe nl. 
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Freer. Gibbs, and Bacon have shown that, though the tropical 
light of Manila contains few, if any, more ultra-violet rays than the 
Temperate Zone, still the chemical rays have more effect there 
than in a temperate climate, and these effects vary on different 
days. Freer distinguishes ‘ actinic * and ‘ non-actinic ' days, on 
both of which the sky may be equally clear. The cause of the 
difference between an actinic and non-actinic day is not under¬ 
stood. Gibbs does not believe that the normal intensities of the 
light in the tropics is different from that of any other region, the 
influence of local meteorological conditions being excluded, the 
most important of these being the humidity. Aron suspects that 
the deleterious influence of tropical sunlight is due to the long 
heat waves rather than ti* the short chemical waves, which we will 
now consider. 

The chemical rays appear to have, first, a stimulative and 
beneficial influence, and, secondly, a harmful influence. 

Stimulative Influence. Fiuseri, bv experiments upon tadpoles, 
earthworms, beetles, flies, etc., canu* to the conclusion that the 
action of the chemical or blue-violet rays was very considerable as 
compared wit If light (yellow) or beat (fed) rays, and that, though 
th«‘ir action was probably very complex, still, it could be best 
considered as an excitation of the nervous svstem. 

This excitation was so powerful as to produce reflex actions in 
tadpoles and movements in other animals, while in man he con¬ 
siders them to be the cause of tile feeling of hicn-ctrc experienced on 
a bright, sunny day, which he compares with the depression felt 
on a (lark, cloudy dav. 


Bactericidal Properties.- -Downes and Blunt in 1877 showed that 


the chemical ravs could kill bacteria, while J)’Arsonval and Charrain 


showed tjiat th**y could kill the Bacillus pvocyaucus . In 1003 
Bernard and Morgan demonstrated that it was tin* middle third of 
the ultra-violet portion of the spectrum which caused these bac¬ 
tericidal effects. 


Harmful Influences Arm-. Skin Ikknah ox.—-Charcot in 1859 
first expressed the opinion that it was tilt* chemical and not the 
heat rays which produced sunburn, and showed that the dermatitis 
caused by strong electric light was identical with that caused by the 


sun. » 

In 1889 Widmark proved this definitely by using an electric arc 
of i,2oo candle-power, the light of which was first passed through 
water to absorb the heat rays, and,'then allowed to fall upon the 
shaven skin of a white rabbit, when the characteristic inflammation 
resulted. He then interposed a plate of ordinary glass to exclude 
the ultra-violet rays, when the skin remained unaffected. 

In 1901 Finsen placed on the flexor surface offliis forearm a plate 
of rock-crystal and pieces of different-coloured glass, and also wrote 
his initials in Indian ink. He then exposed the arm to the rays 
from an 80-ampdrc arc for twenty minutes, ten minutes at a distance 
of 50 metres and ten minutes at 75 metres. The result was that 
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first all parts were slightly influenced by the heat, and then those 
parts which were unprotected or covered with rock-crystal became 
red and inflamed, and later desquamated and became pigmented, 
while the parts covered by glass and Indian ink, after the slight 
initial inflammation due to the heat, did not further react. This 
experiment is interesting as showing that the effects due to heat 
appear at once and pass off quickly, while those due to the chemical 
rays do not begin until after a lapse of three hours, which agrees 
with the well-known fact that a sunburn takes some time to develop. 

Freund, as the result of his experiments, concluded that the 
chemical rays penetrated into the skin. Bernard and Morgan found 
that the ultra-violet rays were the active agent in producing sun¬ 
burn. 

The histology of solar erythema is not well kuown. I-credde and 
Pantrie made a biopsy on the skin of the shoulder of one of their 
friends who was suffering from sunburn of three days’ duration. 
The skin was in a condition of acute erythema, without cedcma or 
effusion. Under a low power of the microscope the epidermis 
appeared normal in thickness and disposition, but the homy layer 
was exfoliated in place-.. The dermis was richer than normal in 
cellular elements, and the connective-tissue bundles were swollen. 
Under a higher power tlic intercellular spaces appeared larger than 
normal. The vessels of the dermis were dilated, and there was 
a slight leucocytic infiltration, while the connective-tissue cells were 
swollen. These 1 appearances are exactly like those produced by the 
rays of an elect 1 ic light. * m 

If the sun’s action stops at this, the only change will be the 
deposit of the yellowish-brown pigment in the skin so well known 
in the tropics. If, however, the action is more intense, an exuda¬ 
tion appears, which may be sero-fibrinous, cellular, or bloody, while 
the depth to which these changes may extend depends upon the 
intensity of the light. The epithelium becomes swollen, and bullae 
may form, and the connective tissue of the dermis be swollen. 

The pigmentation of the epidermis is important, and will #>e 
referred to at greater length in the next section. 

Chronic Skin Irritation.- The chronic effects produced on the 
skin by the chemical energy of light arc:- - . 

(t) Pigmentation. • 

(2) Vascular modification. 

(3) Disease^ 

(r) Pigmentation .—It is well known that pigmentation follows 
sunburn, but until recently it was not evident that it was of a 
protective nature. 

In 1888 Wedding, confirmed by Charcot, first made this point 
clear, though Unna in 1885 was the first to say that it was to be 
regarded as useful, inasmuch as it prevented tne rays penetrating 
too deeply, thus preventing inflammation. 

lu 1890 Finsen painted a black ring 2 inches wide round his arm 
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with Indian ink to imitate the colour of a negro’s skin, and then 
exposed it for three hoars to a very hot sun. For a time the skin 
remained normal, showing only a little redness at the*edge of the 
black paint, but in due course it became red and inflamed, except 
where it had been painted black. After several days the erythema 
disappeared, and the area which liad been red was noticed to have 
become distinctly pigmented, or, in plain language, was sunburnt. 

He then exposed it again to the sun, but this time the area which 
had originally been covered with Indian ink was unprotected. 
The result was that this part became red and inflamed, while the 
pigmented area was unaffected, except that it became a little more 
pigmented. 

This experiment of Finsen’s shows that the colour of native races 
living in the tropics is protective, and was possibly origiiiatyy induced 
by the sun. Sambon and Baly found that the ultra-violet rays were 
entirely al>sorbcd by a pigmented piece of *kin, and therefore support 
the theory that pigmentation affords an efficient natural protection 
against ultra-violet raj's. 

Dyson studied cutaneous pigmentation in 1911, and concluded lint the 
formation of mclauotw pigment was a normal function ot tlie nuclei of the 
epidermal cell, metaliolism being due to a li|>qphxonm, in which melanin is 
tnc chromatic protein portion. This pigment passes to the cutis by way of 
the lymph stream. The formation ot the pigment can bo increased by agents 
such as light, heat, and toxins, but the increase is usually transitory and tends 
to disappear; but if there is deficient drainage ot the lymph from the cutis 
the pigmintacr 11 mu la tes, and unless the drainage is improved tends to become 
progressively wer.se. Decreased vitality of the cells may possibly cause the 
overproduction of pigment due to diminution in nutrition, but if the cells 
become functionally inactive then pigment production ceases, and the existing 
pigment being carried away by the blood-stream, the part becomes depig- 
mented, which is probably the case in vitiligo, in which, alter hyperpigmenta¬ 
tion, the skin becomes depigmented. 

That the dark pigmentation is useful is shown also by the observa¬ 
tion made by us 011 various occasions that natives suffering from 
loucoderma avoid going into the sun, as they state that tin* ttnpig- 
mented portions of the skin become inflamed and painful. In this 
connection, an interesting case showing the importance of these rays 
came unjjLcr our notice. A native, who had developed large Icuco- 
dcrmic patches involving the whole of the face, noticed that 
he could no^onger work in the sun, as each time ho tried to do so the 
patches became painful and he felt dick, very weak, ancl giddy, and 
therefore asked to be relieved of his outdoor duties; but it was held 
that he was still fit to discharge his ordinary duties, with the result 
that the unfortunate man was compelled to resign his appointment 
a few months later. It is therefore well that the importance of 
skin pigmentation should be more widely knowa. 

Generally speaking, in regions where the sunlight is very intense the race 
is densely pigmented, As a rule, the people who live nearer the Equator 
are more pigmented than those farther away— e.g., the black colour of the 
West African can be compared with the red of the American Indian or th e 
yellow of the Chinese, But this rule is not without exceptions, tor the 
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Sinhalese, living nearer the Equator, arc distinctly less pigmented than the 
Tamils ot the warmer regions ol Jaiina and South India. . . 

There is also not the slightest doubt mat the European living m tropical 
countries becomes darker, a laet which specially applies to the descendants 
of the settlers. On the other hand, according to Ftuscn, the dark colour oi 


the negro diminishes to a sensible degiee in Europe. 

It must be noted, however, that a vertain number oi Europeans clo not 
become sunburnt in the tropics. On the rontraiy. their skin, espec lallv in 
localities where the climate is damp and hot, may take a peculiar wlmisli 
colour, even in cases in which the blood examination does not reveal an\ 
sensible decrease in the amount ot lucmoglobiri. As a result oi an extend c* 
series of observations made by medical olliceis in the .Philippine Islands, 
Chamberlain reports that the red tell counts averaged 5,200,000 pci culiu 
millimelie m healthy American soldieis. a vet aging twenty-six vears of age, 
alter tvventv months' scrva e ueai sea-level, which tounl does not tlilfer tioin 


due to a superficial i*< Ikciiiiu. . 

The cite, t of 1iopu.il light oil man lus been made the siihjeit of a spei ial 
memoir by Wood mil, who poults out that all over the gltibe the people w'ho 
live neater the poles arc* blonder than those* residing ne«u the Lqualoi. lie 
Hunks that in-ullii lent pigmentation, by pci milting the penetration ol the 
chentnal i-.iv*>, conduces to the intreased activitv ot the mind and vigour 
in the muscles which is toun^l in ncw-c uinci**. in tlit* tropics lhi- condition 
ot excitation causes them lo overdo themselves soouei or Intel, ami so to 
produce a leeling ol exhaustion which he- dcsviihes ;ii tiopu al exhaustion. 

lie finthei considers that white men cannot lucomc* .nchmali/cd in the 
tiopns, and also that thc-v should bcpmlcc ted bv 1 lothmg opaque to the blue 
and ultia-violet la vs. l*oi this purpose* he says that the* mitci dotlimg should 
be white, grev, or yc*llow, bee ause hca 1 vv ill la* least a bsnrbed i»v 1 lie.se colours, 
while the underclothing should be black or yellow, to stop the ultra-violet 
rays. For ottu e-vvorkers and otheis not exposed to the* duett sun-rays h»* 
advises lilac k or dark blue, but he slates that it is not known whether blue 
or blat k exc ludc*s the ultra-violet lays. 

i-Ic also stronglv advises opaque* head-gcai, as he sa\- it is surprising how 
Irunspaicnt the seal]) ami skull an* lo light iay-,and that it is c ertam that the 
ultra-violet rays pass thiough them. 

Hu points out the nuisance* ol the glare from houses painted white in the 
tiopies, and mentions the better coloius ot giccn, dark vellow, and hmvni 
The gradual disappeaiancc ot the* white buildings in the busincs- pail ol 
Colomlio, and tlu- appeal am e ot new buildings colouicd blown, mdii ales the* 
c 01 rec tness of his views. 

While it is not possible* to agree with all or even with many oi Woodrull s 
statements, there is no doubt whatevei that there is a great gencitd truth m 
what he says, though many ol tin* matteis upon which lie touches arc* purely 
s|ier.iilative # 

On lilt* other band, there is most indent need for protection from 
sunlight both a* regards the eyes and the whole body. With regard 
to the effect of the tropical sun on man and animals, some most 
interesting experiments ha\c been perlormed in the Philippine 
Islands by Aron and Gibbs separately. Rabbits and monkeys - 
i.c., animals with fimited power of physical heat regulation --die if 
exposed to the sun’s rays. The body temperature of these animals 
rises to febrile heights, while the post-mortem reveals haemorrhages 
into the meninges, and in the ease of monkeys into the heart. If, 
however, the increase of heat absorbed from the sun’s radiation is 
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compensated by increased loss from the animal by such means as a 
strong wind, the animal suffers no discomfort. Insolation of the 
skull alone is without effect if the body temperature is kept within 
normal limits. Our. own experiments showed that rabbits died 
in about an hour if exposed to the sun with their head shaven, 
and lived if protected from these rays by means of red glass Aron 
and Gibbs have also shown that if tin' human skin is exposed to the 
sun’s rays the temperature of the area so exposed rises as a rule more 
rapidly and reaches a higher maximum 111 a dark skin than in a 
light, until the nerve endings of the latter are irritated bv the pro¬ 
longed exposure. The. black skin is protective because it guards 
the nerve endings from irritation, and because of the more rapid 
radiation by means of which heat is quickly lost, especially from the 
area m the shade, which is usually greater in exti-nt than the part 
in the sunlight Further, it is probable, that the relatively greater 
number of sweat glands in the dark skin is also protective. The air 
in the human hair, especially in black hair, under the influence of 
the tropical sun acquires exceedingly high temperature-. There is 
not the slightest doubt that the pigmeiitatiou of native races is 
protective, aftd that the older theories of Walt/ that carbon was 
deposited in the tissues owing to impel fret oxidation due to heat, 
and that of Darwin that it was due, to ,1 survival of those best lilted 
to withstand tropical disease -for lie believed that pigmentation 
prevented the native from being attacked by the fatal miasmata of 
tlu* country V..111110I now be seriously considered. 

As to the yrigin of the pigment, this question must be considered 
as far from settled. There are two possible sources for the melanin, 
vi/i-: -- 

[a) The haemoglobin of the blood. 

„ (It) The cells of the epidermis. 

(a) The ILcmoglobin. -This theory suggests that haemoglobin is 
altered into melanin cither in tile blood-stieam, in the connective- 
tissue cells, or iu social meianoblasts, which by amoeboid movement 
take the pigment to the epidermis. 

(b) The ('ells of the Epidermis.- -This theory states that melanin 
is manufactured in situ by the epithelial cells, and is not derived 
from liaaqpglobin, and iu view of the histology giVeu above this 
appears to be probably the correct solution of the problem. 

Melanosis, which varies from mere freckles through the diffuse 
yellow and brown pigmentation to the jet-black of the African 
negro’s skin, is caused by melanin granules lying in and bet wan 
tht* cells of the epidermis. 

Willi regard to the pigmentation of different races, it must be 
remembered that it is only absent in albinos, and that ii ouairs in 
the epidermis of the areola* and mammilla; of tile breast, the scrotum, 
labia majora, and around the anus in white races, being contained 
chiefly in the large basal cells of the Malpighian layer, and to much 
less extent in the more superficial layers, and the connective-tissue 
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cells of the papillary layer of the cerium. In negroes the pigmenta¬ 
tion is deeper and more diffusely spread in the epidermis. 

(2) Vascular Modification .—Associated with pigmentation there 
is said to be a persistent dilatation of the vessels and capillaries of 
the skin, and it is stated that hair and nails grow more rapidly in 
the tropics than in the Temperate Zone. 

Light in general is believed to have an effect upon the blood, 
which absorbs the violet and ultra-violet rays, and the reel 
corpuscles under these influences probably absorb more 
oxygen. 

(3) Disease .—With regard to disease, there appear*, to be no 
reason to doubt that the irritating effect of light has at least a part 
in the aetiology of Kaposi's disease (Xeroderma pigmentosum), 
which we have met with in the tropics, where it would naturally 
develop rapidly in children prone to the disease. 

There is also no dqubt that these rays play a part in the pro¬ 
duction of the erythema of pellagra, as will be described later on, 
and they may have some..effect in producing sunstroke. 

Woodruff draws attention to the almost universal neurasthenia 
of white men in the tropics, among whom he says insanity is more 
common than in Temperate Zones. In support of the latter state¬ 
ment, he asserts that the insanity rati; in the Philippine Army in 
1901 was 2-02 per milk 4 , while in the United States from 18S1)- i.SqX it 
was T-I3; but he remarks that tin* diagnosis was not confirmed on 
the arrival of several of the Philippine solflu-rs in the United States, 
as they recovered cn route. He draws attention to* the loss of 
memory in the tropics {tropical amnesia), a condition which is very 
prevalent on the West Coast of Africa, being often called ‘ codst 
memory.’ He also mentions the midday siesta as useful in pre¬ 
venting this neurasthenia, and in t his he is also probably ^correct, 
especially for ladies. Ordinary officials and business men, however, 
cannot afford to rest in the middle of the day. 

Moon’s Rays.- -The extravagant stories' by old writers, :ind B 
especially the tales given by sailors with regard to the influence of 
tlie rays from the full moon, have thrown such discredit upon this 
subject that we have been unable to lind any literature seriously 
considering the effects of its raj's upon man. * 

Nevertheless, in our own experience, the rays of the full moon 
do produce headache and a certain amount of nervous irritability in 
persons who sleep in the open. The subject requires and deserves 
scientific study. v 

ACCLIMATIZATION. 

Plehn seems to have been the first careful observer clearly to prove 
that the changes induced in the new-comer as he enters the tropics 
in due course disappear, and his organs becoming accustomed tq the 
new work demanded from them, he virtually returns to the same 
rendition of temperature, respiration, etc., as in the Temperate 
Zone—in other words, becomes acclimatized. Further, if constantly 
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exposed to the sun's rays, his skin is apt to become more pigmented 
than normal, and to afford a certain degree of protection against 
its rays. 

Sambon pointed out long ago that ii proper sanitary and other measures 
against disease were introduced into the tropics, and il care were taken with 
regard to food, drink, excessive heat, and the rays of the sun, there is no reason 
why the European should not live healthily in these regions; and this is true 
to a certain extent, but in our experience the length of residence must be 
considered, as even with every care he may become debilitated by the direct 
climatic influences and require a change to a temperate climate, otherwise 
after a time, the length oi which varies much in individuals, his health will 
be undermined and break down in some way. 

Pile extraordinary success ol tin* Anu*i ican sanitarians in the canal zone 
of Central America, once one ol the most unhealthy regions of the world, but 
where now the sickness-rate has been diminished to less than half that of the 
death-rate of many a tropical town is otter quoted. We feel that the basis 
of the largest proportion of illness and death in the tropiis is bad sanitation 
and not climatic influences. Notwithstanding these facts, a pemuinent 
colonization of the low lying regions of the tropics bV a white rare is, in our 
opinion, not possible, ns a umlornily damp, liot climate endured for years 
diminishes the resistant c a gaunt disease, and has>a markedly deleterious effect 
on the nervous system. 1 urtility probably also decreases alter the second 
or third gen era** ion. ’1 In- climate greatly deteriorates the physique ol the 
children, as can easily be observed in any district of the tiopics at sea-level. 
In the highlands, surh as some parts of British*East Alrira, colonization by a 
white rare may be possible, though Van Standi 1 has pointed out that pro¬ 
longed resident e in tiopi< al highlands produces changes in the nei vous systems 
ot the second and subsequent generations, even it it does not do so in the Just. 

These remarks in g'-nnal agree with Caddy's work, as he considcis tlui l the 
liuro]»ea\i is unable to rear stiong health}' children in India, and thal even 
those which are sent home, when four or live years old, owing to the debili¬ 
tating influences of the tropical t Innate at an important growing period, are 
not iso tine phvritally as then parents. 

If, however, the new-comer into the tropics lies ires to become 
.icelimutked he must use some protection for his head, anil in many 
cases for his spine and eyes; lie must wear suitable clothing, live in 
suitable houses, work in suitable offices. dwell in sanitary surround- 
jpgs, avoid alcohol and exposure to the midday sun, while roads 
in common use should be suitably constructed and well shaded. 

It is not within the province of this work to go into detail with 
regard to these matters, but a few brief remarks may be made. 

Suitable Head-gear.— All Kuropcans should wear ru light helmet 
or to]>oc oovered with while or khaki-coloured cloth externally 
and ventilated. This helmet should have a broad brini lined with 
green and prolonged down the back of the neck, should be lined 
internally with red, or red and yellow, or blark, and should possess 
an internal band attached in such a manner that the head docs not 
touch the frame of the hat. while it allows free circulation of the air. 

When persons are com]>ellcd to work under the tropical sun and 
to expose their backs to its rays, a thin strip of yellow and red 
coloused silk should be sewn into the shirt along the spine, or 
attached to the inn er aspect of the coat by means of hooks and 
eyelets. Eyes should be protected with dark glasses, or with 
Sir William Crookes’ non-actinic glass with siilt-pieces. 
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Ladies who are particular about the skin of the face should wear 
veils, though these are very warm. 

The reasons of these requirements are, while white reflects heat 
very well, and absorbs \ery little, and is therefore excellent ex¬ 
ternally, yet it transmits the chemical rays, while red and yellow 
absorb them. 

Clothing.- -Clothing should be loose and ns light as possible in 
weight, and of a white or khaki colour externally. Sambon some 
years ago devised a cloth, called ‘ Solaro,’ khaki-coloured externally 
and red internally, with the object ol preventing the action of the 
sun’s rays on the body, it is made by using threads of yellow and 
blue twisted separately and together for the warp, while ml 1 breads 
are used for the weft, but these latter are brought back in the pro¬ 
portion of three to one, so that the fund lias three yellow and throe 
bine threads to one reel thread, thus producing the khaki colour. Jt 
should only be used as a coat, and should be obtained as thm as 
possible 1 , and niaele up as lighth as possible without linings e>r 
eh millings. The general opinion at Ihe- present is, however, that 
white* is by far the* best colour. 

As regards underclothing, we are- eif the opinion that thin woollen 
materials are the- best, but we are tied in favour e*f openwork uiieh-r- 
eleithes. At the present tune the use of abdominal woollen or 
flannel belts (so-called ‘cholera belts ’) is nun h abused; they are- 
useful, howe-ver, to people with a Tendency to intestinal disorders. 

It shemlel be remembered that when clothing is wet it is«i gonel 
coneluctor eif beat, anel hence tlic risk e>f sitting down in (Lamp 
clotlie-s. Clothing sliemld not be te>o lu-avv, nor toe> tight-fitting. 
J.adies should not wear too heavy skirts, which congest the peR’jc 
viscera. 


A silk hat anel frock-coat have* still te> be worn by nun tiX eiflicial 
functions at mielelay, but the citslemi is unfeutunate, anel may 
perhaps in time disappear. 

Houses, Offices, etc.- -liuilelings should never be painted white 
or blue, but should be of a elark red colour. The amount of light 
admitte*d te> a room shoulel be restricted, anel care should be taken 
that reflectiem from llu* ground into the roeim cities not take place. 
Det.*p verandas, without which ne> building in the tropics 4 s com- 
fortable, are of the givatest v'alue in cemt rolling the light, as are 
tattie*s or tats niaele of grasses apd wood, and jalousies. 

Rooms shoulel be capable of being cooled by punkahs or fans, and 
should be lit with e*lectric light whenever possible. Ice-blocks are 
very useful in very warm weather or at meetings, e>r in sick-rooms. 
The walls of rooms shoulel be painteel rose-colour, not white. 

Damp courses art* rcejuired in the treipics, as walls are apt to 
absorb moisture and become very damp. Hound roof-tiles and 
ventilated double ceilings arc necessary to keep off the sun's ryys. 

Roads. —Roads should be* protected, from the glare; of the sun 
by shade-trees—that is to say, trees with spreading branches— 
while plots of green grass are most valuable in towns. There is not 
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tlic slightest doubt that red roads are the most comfortable for the 
eye and soothing to the nervous system, and that white roads are 
exceedingly trying to both. 

Avoidance of the Midday Heat. —If possible, travelling and 
muscular exertion should be done in the early morning or late 
afternoon, and avoided in the middle of the day, when a siesta is 
most beneficial. The absurd custom of making social calls at 
12 noon in certain parts of the tropics should be discouraged, and a 
more reasonable hour substituted. 

Avoidance of Alcohol. -Alcohol should never be taken before 
the sun goes down, for it unlits the individual for work, and is the 
most important predisposing cause of sunstroke. 
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l’u'limm.uv Wrm<uki - Involution - ('heuiuid composition--Quantity— 
Ounlitv - J1 opii..il loot! in itt'ii.>K— (.'.denialurn ol diets— Low protein 
dietaries— \ if si usi »•«■ • Lipoid-- known mat ten*— Kelereiicex. 

PRELIMINARY REMARKS. 

11 is not our purpitou'to atti inpl to giw au account of tin* foods 
iound in various tropical regions, but meiely to give a brief summary 
of sonic of the more important facts known to us with regard to 
tropical loutls and their effect•. upon man. , 

The subject owes much ro the labours of McCay in India, while 
Wilson in Egypt has shown.how this work can be extended to other 
parts of the tropics. 

We will begin bv 1 racing brieily the origins of foods a* far as we 
know them. 

EVOLUTION. 

At the pu.se‘iu ume 1 mm.m fund is every when* moie or Jess cooked, and it is 
l are for mankind anywhere to eat. even toi a limited period, absolutely mw 
materials Hr. ('.amplwll. in a most intciesliug manner, lias traced the evolu¬ 
tion of man's diet He diiiinguislies tnsl ol ail the pre-cookerv epoch, during 
which evolving and pnmeval man lived upon raw materials, uiialtcrckd by any 
of the chemical ami physical processes involved in cooking; secondly, the 
cookery ejmch, which may lie subdivided into the pro-cilucultural and the 
cihicultural eras, in the loimer. although ho cooked lus lood, man did not 
cultivate: vegetal loods. mu did he nsir animals for purposes ol lood. During* 
this period vegetal loods would pioUibly be used in greater quantities than 
before, .is they aie easier to obtain th.iii hunted animals; and, also, because 
the processes of uook**iv bv breaking up the cellulose, rendered them more 
easily digestible and absorbable, and therelore more nutritious, as well as 
more palatable Just as we have aheadv pointed out that certain trifles have 
remained in the status ut the Stone Age almost to the present day» so certain 
tribes— r.g.. tlie Bushmen ut Africa, the true Vecldahs ol Ceylon, the Anda¬ 
manese of the Hay ol Bengal. and the alioj-igijies of Australi.-i—have remained 
in this pre-cibicultiiral era I'hese jnsiples obtain their foods from all sorts ot 
animals - e.g., worms, centipedes, Hies, caterpillars ants, etc—as well as from 
game, while their vegetal loods are collected and stored, but they have never 
learned to extract any chemical substance sugar—from their vegetal 

foods. Probably tins is one ot the reasons why they prize honey so highly. 
In the cihicultural era man cultivated lus vegetal loods, and reared domestic 
animals for the purposes of.aiunnd food, and here again his vegetal feeding 
increased in amount, as this lood was the cheapest and easiest to produc'*. 
Here again rose the urgent need for salt, to which we have already drawn 
attention in the account of the migrations of negro trilies. 

The arts of cultivation and domestication became gradually dispersed over 
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the world, but to-day it is exceedingly difficult to trace the means by which 
this ditfusion took place, though it is probable that much of it was due to 
Aryan invasions. 

Primitive wheats can be found growing wild m Palestine to-day, and it is 
probable that the home ol this cultivation was Mesopotamia. * It'also seems 
likely that the art of bread-making was known to the Chaldeans and to the 
(Egyptians some three thousand and more ycais before the commencement 
ol the present era. 

According to Tibbies, rice cultivation was in existence in China some three 
thousand years lieioro Christ, and was introduced into India by the Aryan 
invasion. From India it passed into Europe with Alexander the Clre'at’s 
army in n i.. .mil Iroui Europe it was introduced into America m the 
fifteenth .mil sixteenth centuries. 

Maize, ou the other hand, was lirst cullhated in America by the am ionl 
inhabitants ol Mexico and Peru, and was brought by the Spauiaids to Europe 
and has gradually found its way all n\er the woild. 

Millet appears to liav "leeii cullitaleil tiom vei\- am lent days in Africa 
and Vsia, and c\ i*n m hone Age it had extended into Middle and Southern 
Europe. 

Beans weie lirst cultivated l»y the \ryans, but the liaric ot bean eomes Irom 
South Ameiica, while lentils are ol prehistoric origin, and spm.uli was appar¬ 
ently cultivated by ihu Medes and Persians. Omuns possibly oiiginated in 
India, while the potato nunc from Chile. 

Fruit-growing is not as am tout as eeie.il cultivation. 

Tile domestication ol animals enabled man to obtain moat without being 
compelled to roam out large aieas in se.m hoi wild game. .Man is omnivorous 
and desires greatly to eat meat, but when this !,s unobtainable or in too small 
a quantity to supply the needs ol the population, as in the piesent war, he 
eats the foods wlm h arc available, .'iid is ihauktul even though the) are not 
those, after which lu.s stomach hankers. 

The reason whv man in Eastern count] les eats so inucli m.e must be sought 
for in the overpopulation ol the Eastern Asia of Jong ago. when tlui great 
lood dtllicullie* began those laige mo\ements ol peoples which we have noted 
in ('h.iptcr 1L. 

I'u-d.'V (loxeinnients pl.u e peoples mi meatless days and give them lood 
tickets, and the peoples obey willingly because they understand the reason, 
but it might ha\e been ex’lu melv dangerous 'or a despotic monarch oi 
ICa stern Asia to ha\ e is-,ih-ii oiueisiM i lus n,it in o long ago. Tlu-1 tiling powers 
ot those days must have invoked the aid ol the icligious seits, nho t being 
teared and respected by the people, vveie obeyed; ami to-day the** uligious 
maxims are still in lorce, and l he people avoid animal lood, although the ovei - 
population on actouiit oi which the rulers probably originated this custom 
h is ccasod to exist. 

I luring historic days man has attempted to improve tin* appearance, the 
smell, and the taste ol liis looil by all sorts of devices, whu h vary m different 
countries. These refinements include condiments and coloiuing matters, 
and form p irt oi the basis r»l the s« lence and art of modern cookery. 

But maiurlesires not lood alone, but something to tlieer and exhilarate him 
when he. trels ill or depressed, and whenjie wishes tocelebrate some occasion; 
and heme in all countries some form ol stimulating liquid is to be found, 
be it in the form ol tea, «oltee, or cocoa, ol malt liquors, wines or distilled 
spirits, and all these .ire ol great antiquity. 

Early dealers in lood mateiials soon learned that it was pruiitablcto adulter¬ 
ate their meicliandise, ax this could bo done with impunity. Of late, legisla¬ 
tion, aided by chemical, physical, and physiological research, is endeavouring 
to insure that foodstuffs shall be pure, though with regard to some loods, such 
as milk, the standard is tar irom perfection, and certainly in the tropics mixed 
milk ean rival sewage in the numbers of its organisms. 

With regard to quantity and composition of primitive foods, naturally but 
little is known, and this little is entirely due to McCay, who h:is investigated 
tho dietary of the primitive peoples of Chota Nagpur in Bengal. Among 



TROPICAL FOODS 


9 6 

those there are peoples who have ltegnn to cultivate the ground, while.others 
still live upon the food which they can gather. Thus the T>ravidian Jtfundas 
and Unions eat insects, lizards, snakes, rats, jackals, and pigs—or, in other 
words, anything which they can catch. Their daily dietary is composed'of 
protein So err Amines, carbohydrates 500 grammes, and fats 50 grammes, which 
provides calorie"' 2 Soo. 

The Twins ol the Nilghiri Hills live upon milk, the meat of buffaloes anil of 
such animals as they ran kdl or capture. They take, no vegetal iood, and" 
hence, like the cartuvoia, require no salt, which is an essential to vegetal 
feeders- in order to prevent acidosis. 

The Irishmen of South Afrit a and the Bedouin of Arabia are meat eaters. 

TIu* necessity for food is to provide* heat and energy, and to form 
new bodily tissues, as well as to make good the wear and tear of 
existing tissues: and to do this a community requires pure water 
and plenty of it, and good and varied foodstuffs in quantity pro¬ 
portional io the numbers of the population, a fact which the present 
war has made clear to nearlv everv familv in the civilized, regions 
of the earth 

Dietetics are based upon chenii«\d and physiological considera¬ 
tions, into which we will now inquire very briefly. 

CHEMICAL COMPOSITION. 

I11 order to meet the £ quireim nt* of the body, foods must be 
composed of the same c.ssmtial chemical substances as that body. 
The\ are therefore made tip of protein*,, carbohydrates, fats, mineral 
substances, and wab r, but these .done are insufficient to keep the 
body in health, and they must be associated with vita mines and 
lipoids or nitrogenou** fats. • 

Proteins may be obtained from the muscles, bpnes. and organs of 
animals used as food, also from animal product^ such as milk and 
eggs, while the many vegetal "Ubstances, but particularly legumes, 
nuts, and cereals, also provide this valuable food constituent. Their 
primary value is as tissue formers, and their secondary value as 
heat-energy producers, but all proteins tire not of equal value, as we 
shall see later. „ • 

Carbohydrates are chiefly of vegetal origin, and are principally 
of value as heat-energv producers. * 

Fats are. widely distributed both in the animalruid in the vegetal 
kingdoms, and arc essentially heat-energy producers, While the 
Lipoids or nitrogenous fats are indispensable to man, though their 
exact use is not known. % 

Mineral Substances are compounds of sodium, potassium, calcium, 
magnesium, manganese, and iron, either with carbonic, sulphuric, 
phosphoric, and silicic acids, or with acetic, citffc, malic, oxalic, and 
tartaric acids, or with chlorine or fluorine. They produce no heat 
or energy', but are essentials for building up the fluids and* tissues 
of the body, in whiclf they represent*i1hie 5 or 6 per cent, of the lotal 
weight. • 

Watbr, forming some 58*5 per cent, by weight of the human body, 
is an indispensable. 
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' YlfcttlffM are nitrogenous complexes, which are essential lor the 
growth or the-well-being o! the organism. 

The food materials may therefore be classified intp the great 
f*$Sue*forming protein, aided by salts and water, and the great heat- 

a * producing carbohydrate and fats, aided by protein, and 
ails, the work of which is not understood—viz., vitamines 
and lipoids. 

As the heat and energy can Ihj expressed in terms of the calorie 
(or large calorie written with a capital C), which is the amount of heat 
necessary to raise the temperature of i kilogramme of water one 
degree centigrade, and as protein is the essential tissue-former, it 
follows that in calculations as to a diet two matters stand out—viz., 
the quantity of protein in that diet, and the number of calories 
. which can be obtained therefrom. 

' JVater has a food value of r in i.ooo, and should be frefclv avail¬ 
able, and salt is usually easily procurable, though wc have lived in 
parts of the tropics in which neither were easily obtained. 

Vitamines and lipoids wc cannot measure, and at present we are 
merely concerned with tlieir presence. 

Therefore, from a practical point of view, the quantities which 
require calculation are the amount of protein in a diet and the 
number of Qalorics, and this brings us to tile subject of quantity. 

QUANTITY. 

•The only accurate method of determining the quantity of the 
various food factory of any given diet is by means of the respiration 
calorimeter, ill which the work done, the he it generated, and the 
waste products .eliminated, are expressed in terms of the Calorie, 
which, in energy, is the equivalent of 1-54 foot tons, or, in other 
words, reptosents that amount of mechanical energy which is required 
to raise 1 ton in weight 1*54 feet in height. 

When the respiration calorimeter is not available, the quantity 
of*the total food consumed by the person or persons under observa¬ 
tion should be carefully weighed and records made. Then samples 
of the various constituents of this diet should be analyzed, with the 
view of determining""the quantity of protein, carbohydrate, and fat 
contained therein. 

With regfrd tothe Calories produced by these various factors, 
Rubner's experiments upon animals* nabled him to enunciate the 
so-called isodynanuc law, which states that 227 grammes of protein, 
or of carbohydrate, yjpld 930 Calories on consumption in the body, 
and-that this is the same as the heat so produced by 100 grammes of 
fat, and therefore 227 grammes of protein, or of carbohydrate, are 
* isodynamic with 100 grammi s o 4 Jit. In other words, 1 gramme of 
protein produces the same amount of heat aS 1 gramme of carbo¬ 
hydrate—viz., 4*1 Calories, while I gramme of fat gives 9-3 Caleries. 

It may, perhaps, be incidentally noted that z gramme of alcohol 
produces 7*0 Calories. 
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Standard diets expressed in grammes have been determined for 
an average strong healthy man weighing some it stone (68-70 kilo¬ 
grammes) and living under average conditions of work in the Tcm- 
■ peratc Zone.' The following table gives some examples of those 
standards:— 


Observe! 

Pi olein. 

1 ‘avbuhydiate 

Pat. 

< n lours, 

U.mke 

100 


' 100 


Voit .. 

1 18 

500 

: 5 “ 

.1.055 

Wubner 


, 500 

52 

J.oyz 

MolcsckotL 

I JO 

5 . r )° 

1° 

1 ; 

3.160 

Atwater 

125 

40,1 

3 J «5 


As these* diets are on the man value, it is necessary to have a table 
showing the values oi children and women in t- mis of this man 
value. Such a table <is made by Greenwood and Thompson is given 
below:- 

.tth'iilrr's Ciu iiu lints. ! Htci-.il/ife/ hood *( OHinussinn. 


.Igcs. 

Mini 
' V tilth 

Ages. 

Man 

Value. 

0 to 5 .. 

O 4 

0 to. 5 

•0•; 

6 to 'i 

u -5 

t» to ro * 

o’: 

10 to 13 

o*6 

i • and our: 


14 to 15: 


Males . . 

J -o 

Males 

Females 

o-S 

0*7 

Females 

0*83 

K» and «»v«‘i: 



Mal« s 

ro 


• 


0*8 



Ml ( liildren, '.omI.iiu-iI 

0-51 

Ml t Inld n n . ro - 

0“n8 



billed ogrs. 

• 


These figures may be compared with some Indian dietaries given 
by McCay:— 


Class of Pei son 

Protein. 

arbohydvah s. 

Pals. 

" Calories. 

Cultivators .. 

52 

475 

25 

2,3^0 

Poor middle 

50 

400 

50 

2,310 

Middle 

70 

300 

<»o 

2,350 

Better 

H 5- IOO 

JOO (OO 

150 

2.050- <,450 

Bengali prison d.rt .. • 

•» 3 

. Oyj 

50 

5,500 


In £gypt, Wilson has inquired into the food of a Bedouin, and 
found that large quantities of rice and milk were used, while meat 
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was eaten once a week in the winter and only oned a fortnight in 
the summer, and lentils eaten in the winter were rarely used in the 
hot weather, being replaci d by extra rice. About .1 pound of butter 
was taken m the winter, but less in the summer. ' Bread consisted 
of a mixture of two parts of dura and one part of wheaten flour, 
but on desert journeys was made entirely from wheat. Onions and 
cheese were also used. 

He investigated the diets of two Egyptian men, with the following 
results, which, however, are complicated by the fact that they are 
calculated from the amount used by the family:- - 


Egyptian Men 

Protein 

< arbohydralc. 

Pat. 

< alone 

Mnnifi and healthy 

i 

1 ■ s ><n 

1 <128*0 

1 

47‘5 

* i.iJh 

Not v cry robust 

1 

i 82* O 

1 

j 520*0 

4‘>*o 

2.870 


Perhaps the best practical test is the British war ration, which, 
according to Eelean, was inadequate in the South African War, 
producing loss of efficiency from neurasthenia and debility, as was 
afterwards proved by experimental marches performed upon it, 
but which, in 1913, was altered to one containing a high amount of 
protein, which, indeed, is required to meet the needs of tissue repair. 
It is as follows:- - 


Protein. 
175 


Carbohydrate. 


l : at. 


5 i 5 


Calories. 


|.*>55 


We have already invited attention to the possible simplification of 
these tables, and have shown that the essentials are the protein and 
the Calories, and now we will see how Atwater applies this method 
for determining the diet of a man doing various kinds of mechanical 
work:— 

• • 


Mature of Work. 

Protein. 

Calottes. 

Rest 

100 

| 2,700 

Light mirk 

1 X2 

3.000 

Moderate work 

125 

1 3.5 ol » 

Hard work 

150 

I 4.500 


In Japan, Oshima found that a jinricksha-man doing hard work 
consumes different foods during his periods of work and rest. 
During work he eats large quantities of rice, and during rest qu&nti* 
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ties of fish, eggs, beef, and pork. He consumes about 20 to 30 
ounces of beef or mutton per diem, which works out at 15S 
grammes of protein and 5,050 Calories. 

Light-worked Japanese require 100 grammesdof protein and about 
3,000 Calorics per d : em. 

In India, McCay determined the amount of nitrogen excreted 
daily in the urine, and adding to this the other metabolized nitrogen 
mentioned above, and converting this into terms of protein, obtained 
the absorbed protein, which, ho calculated, was 75 per cent, of the 
dietary protein. 

For example, the urinaiy nitrogen being f> grammes, which is the 
equivalent of 35-5 grammes of absorbed protein, adding to this 
the other metabolized nitrogen and 25 per cent, for that lacking, 
he concludes that the average rice-eating Bengali of 50 kilogrammes 
weight only uses 55 grammes ol protein per diem- -or, iu other 
words, lives on a poorer protein supply than am other race investi¬ 
gated. 

Further, this rice-eating Bengali exemplifies on a large scale the 
results oi Chittenden's experiments, and as claimed by this experi¬ 
menter, should exhibit good bodily health, great worktop power, and 
freedom from disease, whereas he shows none of these traits, and, as a 
matter of fact, the reverse is true. 

Our own experiences of Chittenden’s dietary in the tropics is that 
the experiment, if continued sufficiently long, lowers the resistance 
of the body against disease; and this can scarcely be surprising^ as he 
maintains that 0-12 gramme of nitrogen p« r dinn per^kilogrammo 
of body weight is sufficient to keep a mail in health. This i«, certainly 
not so 111 the tropics. And we doubt its general application to 
temperate and cold climates, where one would expect more lood to be 
required 

Chittenden’s figures of the nitrogen metabolized per kilogramme 
of body weight may be compared with Yoit, Met ay's, and Oshima’s 
figures as follows:— 


Bengalis anil Ooriyas /rue did l.e m h . 

o-110-0*120 

Chittenden .. 

0 120-0*130 

Behans and K.isinn Benge ii-. .. 

0-140-0*100 

Japanese poorer classes 

0*177 * 

Nepalese 

tri6o-qj25o 

Sikkim Hhutias .. .. 

0-250 

Average European .. . 

0-270 

Thibetan and Bholan Hhuh.'s. 

0*350 

Nepalese Bhutias 

0-420 


Indeed, McCay found that Indian dandy carriers, Indian 
rickshaw-men, and Indian coolies performing exceedingly hard 
work, did so on a diet containing 175-200 grammes of protein 
and 6,300-6,500 Calories per diem, whereas the British Army 
ration mentioned above only allows 175 grammes of protein and 
4,855 Calories. 
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It will be noted that nothing is said in these diets as to the quan¬ 
tity of the food digested and absorbed into the body, as it is from 
tin's alone that tissue-formation and heat-energy production can 
take place--or, in other words, we require to know something as' 
to the quality as well as the quantity of the food supplied in 
a diet. 


QUALITY. 

In this section we desire to know the amount of any given food 
which is absorbed, and is therefore available for use in producing 
float, energy, and repair. 

The amount which is capable of being digested may be determined 
by artificial digestion of a sample, but though said to give good 
results, it is hardly reliable as to absorption. 

A better method is to begin by giving the person to lx; experi¬ 
mented upon .a dose ol cluircoal, and after a few hours to administer 
a given quantity ol the iood to be tested ol which the protein, 
carbohydrate 1 *, and lat factors are known. The faxes are in due 
course carefully collected and weighed, and the total amount of 
nitrogen and of fat determined. Vrom the nitrogen, alter deducting 
o*5 gramme to allow for the daily amount of excreted metabolized 
nitrogen, can be calculated the amount of protein in the beces, and 
this deducted from the amount of protein in tin; food gives the quan¬ 
tity absorbed. 

'file lat is determined in the same way by other extraction, while 
the carbohydrate is obtained bv calculation. 


Suture of h'ooti. 

otem 

! ( nrbohydtnti j 

I’ll! 

Mixed diet : 

• Total foods 

'M 

i 

•»7 

95 

Animal lnod» 

‘>7 

y» 

05 

Vegetal toods 

St 

97 

OO 

Meat and Jisli 

07 

tjS 

95 

Lkrs 

07 

08 . 

95 

MvJk. cheese, etc. 

07 

<)N 

95 

Oreals • .. 

*5 

n«S 

90 

Starches and sng.u s . . 

• 

98 


Legumes (dried) 

7 ‘ s 

97 

90 

Vegetables 

8 < 

05 

90 

1 'rnits .. 

ss 

90 

90 


Langworthy gives the table above showing the cocffUicnts oj 
digestibility or the amounts per cent, of the foods which were 
digested. It must be remembered that by the word ‘ digestibility ' 
as used in dietetics is meant not' apparent digestibility,’ or the time 
a food requires to pass through the stomach, but ‘ actual digesti- 
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bility,’ which is the quantity of a given food which is absorbed, 
from which alone tissue formation and heat energy can take place. 

Benedict, taking into account this factor, together with the work 
done, gives the billowing table:-- 


Mature of Il’erA 

Total 
l* totem 

Digestible 

Protein. 

('alotics. 

Light .. 

IOO 

9 * 

Z.JOO 

Moderate 

Hi 

105 


I laid .. 

* 75 

I fin 

i 500 


It will be noted that the Hritir.li Army ration is below Benedict’s 
hard-work calories by 745. 

So far wu have been writing as though all proteins were of equal 
value, but thev an* not, as the researches of Kubner and Thomas 
have shown. * 

The minimum quantity of protein requirt'd daily, so that a man 
of average weight may five without drawing upon the proteins in 
his tissues, is jo grammes of animal protein —that is to say, protein 
derived irom meat and eggs. 

To reproduce this value, grammes of rice protein jjLiid 102 
grammes of maize protein are required. ’ 

This factor is callul the biological value of protein, and so far as 
we know lias only been studied by its authors and by Wilson in 
Egypt, as set forth below : 


n»n (iiminuet . of /•/■■«/ | 

Available 

1 

Hiologii al Value 

Absorption Co 
etficient calcu¬ 

Manual. 1 

Pi olein 

of Protein. 

lated on Avail 

■ 


' able Protein. 

1 . ... 

Meat 

IO*Ou 

19*00 

; 95 

Wlieaten lue.ul 

5*00 

2*00 

.75 

Millet bread 

V-l<> 

1*36 

55 . 

Rice . i 

0*50 

0*00 

* so 

Lentils .. 


10*70 

70 

Beans 

1 i8*(>o 

in* ^0 

70 

Fresh vegetable- 

| 1*00 

0*50 


Dura 

1 7-So 

2* 30 

75 

Millet 

•ft 5 

1*78 

55 

Milk (buliitlo) 

5*00 

y 90 


Dried dates 

1*00 

n*«ic> 

, 

Ffll Sudftni fshel 1 .■ \ 

I ■ >■!»<» 

10*50 

70 


Wilson gives the following table of the diets in use at Egyptian 
prisons, with suggested modifications:— 
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Available I 


1 

/f /m 

j Uiologi- . 

Protein ! 


I Carbo- 

■ linergy 

Details. ! 

1 

/I VI* mm 

a able 

■f al Value 

from ; 

hat 

| hydrate 

Value tn 

Protein 

. °f 

1 Protein. 1 

Animal > 
Sources 

Gross, 
less Five 

Kilo- 
1 Calories 

j 


• 

• | 

l 


per Cent. 


Hard labour diet: 




. 



Before 189s 

72-9 

37 ’° 

8-28 

20*7 

524*0 

2.786*0 

1898-1890.. 

77-0 

39-5 

(1*89 

S(i*o 

569*0 1 

1 3 . 136*0 

11)00-1003.. 

71 *“ 

37 " S 

0*0 

50*0 

5 l 6 -o 

4.056*0 

1905 (wheat bread) 

yb*o 

37 *« 

2-2*5 

|.G*o 

547 -° 

4.058*0 

loll (millet bread) 

S 3*o 

3 4\4 4 

22*5 

|ii*o 

521*0 

2,987*0 

Suggested .. 

89*2 

13*28 

7*0 

|N*o 

388* 4 1 

4.218*0 

Ordinary labou 1 diet 






1898-1800.. 

68*5 

11 '3 

0*0 

50 - ’> 

520*3 1 

! 2,078*5 

1900-1905 .. 


•iV-l 

2 '5 

I s -'- 

460** 

2,361*0 

1005 fwbe.il bre.ul) 

82-7 

4.4*2 

0*0 

•I.V' 

55 VO 

4,010*0 

1011 (millet bic.id) 

69*7 

7 

6*0 

1 4 ->» 

52(>*o 

2,844-0 

Suggested 

78*17-. 

j(»*o-, 

4 *o 

17 "‘- 

5-22*7 

2.861*0 

-V nv-lotn>itr diet 




! 

! 

1 Nob-1890 .. 

|0*o 

-i *5 


4 N *.1 

i°r° ! 

■2,210*5 

1899-1904 .. • 

42*8 

20*0 


28*5 

315 -o , 

1.890*0 

1903 (whe.it biejd) 

7 0*2 

33 " t 


47 *o 

400*0 

•2,(»S0*0 

1911 (millet bread) 

39 "- 

31*2 


57*0 

480*0 

2 , 55 t, "° 

Suggested .. 

05*20 

42*o 


3 0*o 

* 150*5 

2,442 0 

Bread (bet, 1808-101 1 

3*8*0 

10*o 

- 

12*0 

175 *o 1 

1 1.803*0 

Millet bread diet, 101 1 

28*0 

11*0 

. 1 

12*0 

4 5 . 1*0 I 

I 1,679*0 


Starling has recently drawn attention to the fat factor in the diet, 
and concludes that if the Calorie value of the total diet is sufficient 
there is no evidence of a physiological minimum, but the human 
alimentary canal has become so accustomed to fat that it requires 
this I actor in the following ratio:— 


1 Age m Years. , 

Total Calories 
per Day. 

Fat m 
Grammes 

Fat Calories 
per Cent, 
of Total. 


hr oss. 

Hot. 

- - — 

■*“■ *“ 

0 to 6 «.. ! 

1.650 

1,500 

62 , j 

35 

G.to 10 .. 

2.310 

2,100 

62 l 

25 

10 to 13 . .• 

13 to 20: I 

2.750 

2.500 

• 

74 

25 

Males .. .. j 

3 . 3 °° 

3,000 

88 

25 

Females 

Adult average bodily 
workers: 

2.750 

2,500 

! 74 

25 

Males 

4.300 

3,000 

70-8N 

20-25 

Females 

Adult sodentai y workers * i 

2.750 

2.500 

Go-74 

• 

20 25 

Males •. .. 

2,750 

2,500 

60-74 

20-25 

Females 

Adult very heavy bodily 

2,200 

2,000 

47-00 

20-25 

workers' ; 

3.900 to 5,000 

1 2-160 , 

30 
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Chalmers Watson found by actual analysis that the daily dietaries 
of eight healthy English children between four and six years of age 
contained protein yi grammes, fat (>7 grammes, carbohydrates 
198 grammes, and yielded a total of 1,725 Calories. 

A most important matter is that food must be made tasty, and 
should be well cooked and look nice—matters of great importance 
in armies. 

As emphasized by Rho, in making a dietary the racial food peculi¬ 
arities, which are, after all, adaptations to climate, should always be 
taken into consideration— -c.g., the beef-eating British soldier requires 
a different dietary from that of the soldiers of Southern countries. 

TROPICAL FOOD MATERIALS. 

Excluding the work ol McCny and of Wilson, there is very little 
information available as to the chemical composition, the biological 
value, or the absorptions of tropical food materials. 

Wheat.- - I In* is a vei v important cci eu I in many tropical places. The grain 
is ground between small hand mow'd stones and the bran removed by silting, 
while the meal contains the gum and the endosperm. Wheat anti liar ley 
arc often mixed, wink pool samples may contain gram, maize, linseed, etc. 
Met'ay linds that tlie absorpi ion of wheat 111 India amounts (o about Si 1*5 per 
cent, of the protein contained in all the elements of the wheat grain, including 
the germs-- everything, in lad, cxi epl the t oar.sei parts ol the bian. 

In the modern sleel-ioiler milling l»oth bran and germ are removed and the 
Hour is composed solely ol ondospei n, «>i which the central portion, poor in 
protein and rich in starch, tornis the m(t 11 ts . and Ahe remaining part household 
or bakers' flo while the Hour I10111 the whole wheat is railed lira ham, and 
from the entire jrain--!.*:., with germ and sunohna- is stomfard. 

Rice.- -Turning now to the consideration ol certain articles of food in 
common use in the tiopii s, one ot the most important is me, because it is 
widely used throughout the least, where it is belli veil to be consumed bv 
ovci 400,0011,non Indians, Chinese, Japanese, mid Malays, and because it is 
very deficient 111 protein mateiial, and lor this reason has to be consumed in 
large quantities in order that a sulliiunev ot this important lador mav be 
obtained. Vnlortu nalely dry 1 iccab-m bs water \ ei v greedily, and is increased 
bv boiling in water to live times its original bulk. Further, its progiess 
through tin stumaili is slow, and therefore it not meielv distends, but keeps 
this otgan distended Jor some houis. 

Riie is, however, well digested in the intestines, neatly all the staicli being 
absorbed, while theproti-m absorbed varies tioni - 15 * 7 (» to 84 per cent. This 
lack oi absorption ol pr< tern leads, then ion. to a loss m the nitrogenous 
value of the rice, and, indeed, is the thief method of loss oi its nitrogenous 
value as but little disappears during looking. The percentage ot nitrogen, 
absorbed from a riie dn l has beet* shown by Me Cay to vary directly with 
the quantity of the rice. Thus, in a mixed diet containing 32 ounces of rice 
f .55 grammes of nitrogen, or .15*71* per i cut., were absorbed; while the same 
diet, with onlv 20 oum es ol rice, showed 8*411 grammes of nitrogen, or 68*33 
per cent., to be absorbed. From this it will be evident that mixed diets 
containing large quant dies of rice tend toa low standard ot prot ein absorption. 

There are two kinds of rice t ommonly met with. viz.: — 

(a) The Indian, couhtiy rice, or paddy, variously described in medical 
papers as ‘ cured,’' stale,’ ‘ unpolished,’ or * parboiled ’ rice, which is prepared 
by soaking in water for twenty-four to forty-eight hours, and then st’eaming 
m cylinders, and finally drying by exposure to the sun. This rice is yellowish- 
brown in colour, and carries attached to it the outer layers of the grain, 
while it has not lost much of its protein in the process of preparation. 
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(//) The Banna, Rangoon, or white rice, also variously described as 
‘ uncured,' * milled/ or * polished * rice, which is prepared by milling the un- 
liusked paddy until the husk, the pericarp, and the suriacc layers of lin¬ 
seed are removed, which results in the production of a nice dean white grain, 
partially denuded of its duter layers and to some extent of its protein. 

At the present time many authorities l>elievc that the differences between 
these two methods of preparation of rice arc the explanation of the etiology 
of beri-beri, as they believe that the latter method, by separating the sub- 
pericarpal layers from the rice, deprives it oi a substance which is absolutely 
necessary lor the health of the human body. 

Make. —With reference to this much-abused and excellent food, which has, 
in our opinion, been wrongiully accused of causing pellagra, we inav briefly 
state that it is prepared for food by crushing between millstones or milling by 
machinery to produce maize meal, which can be made into unleavened 
bread (porous bread cannot be made, because of the absence of the gluten 
found in wheat-meal), into porridge nr polenta. Otlen, however, it is roasted, 
and eaten with bn tter a nd salt. 

In general, about 74 to 8S per 1 rut. of its protein is absorbed, anti, as regards 
India, McCay says that it is decidedly superior 1o all the cereals experiment! <1 
upon, with tiie ex« option of wheat. Woods says that it is wholesome, cheap, 
and well suited to its numerous uses as a iood material, and provides n greater 
return in protein, carlndi yd rates, and energy for the same outlay than any 
other cereal. 

_ Millet. --The sorghums, or millets, according to McOay, show a very defec¬ 
tive protein absorption- r.g.. Sorghum vulgarr 5 \ per cent., and Pnii/Mum 
tvphoidruni only 49- \ per cent. # 

Legumes.- -The legumes an* extensively used in the tiopiis, and among 
them come the dais,or dhals, of India (( ajamts lUiliri!'-, l.ranu lens Linn., 

(tcer arietinum Linn , Pisiun siiti; mn Linn., Phaseohi-, ii/duitus, /*//. mungo, all 
belonging to the Legaminowc!, which are allied to the huropcan pea, and all 
contain «i high percentage ot protein, whereby they otcupv an important 
position in the^iood ot tropical peoples. They are utilized by being ground 
into meal, Irom which unleavened bread, porridge, or sauce is prepared, or 
they are simply dried (parched) and eaten in tins condition. 

They resemble rice in absorbing a large quantity ol water when cooked, and 
so becoming bulky, but they dilfci from this and other food materials in that 
they are less thoroughly digested. Moreover, their addition to diet lowers 
the percentage absorption ol all the Iood hn tors, but e.spo< ially that of the 
protein factor. 

McCay considers that these dlmls prodtu e.i great wasteol nutriment, 111 that 
25*42 per cent, of the nitiogen ot the Iood appeals in the ta*c es ol Bengalis, 
ifrhile only ti per cent, appeals in that ol Kuropeans on a vegetable diet. 
Moreover, he considers that they are a factor in flic production ol the bowel 
disorders so common among the Bengalis. 

Wilson has recently performed mm h ex< client woilc in investigating diets 
in Egypt* lie gives a table of food values, oi winch lift* I ol lowing is an 
extract:— 


too Grammes of--- . 

Available < 
Protein. 1 

• 

Available 
l arbnhy- 
drute. 

Pat 

Calot in. 

( ost it/ 
M/llieme 

Millet bread 

.v-t 

|;i* n 


212*5 

“■'■37 7 

Dura 

7 '« 

*» 5*5 

54 *° 

' 3-HM 

o*Sj 

Soya bean meal.. 


2.S-5 

2*1 

2(10*0 

o*8o 

Dried dates 

Eftl Sudani 

1*9 

47 -o 

0 'A 

25 .VO 

| -*’44 

1*787 

(shelled) .. 1 

19*0 

16*8 

45 -° 

562*0 
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CALCULATION OF DIETS. 

■ 

In the calculation of diets it appears to ns that two important 
matters mu>t be considered- -viz., the quantity of protein and the 
number of Calorics. 

With regard to protein, having obtained from the tables of analy¬ 
sis the available pi olein in the food, it is necessary to determine its 
biological value and the quantity of the absorbed protein, and from 
this the Calories can be calculated. The fat and carbohydrate 
present no difficulties, except that it is necessary to know the quan¬ 
tity of the available matter which is absorbetf. Having obtained 
the quantities absorbed, the matter is simple arithmetic. 

■ Protein : fat : e.arbohj’drate ”5:3:1. 

Having done this, certain facts must be considered. It is neces- 
■arv to romembei that the figures given for Europe will not apply 
to the tropics, and that as a rule they do not represent a minimum, 
and that no diet should be based upon a minimum., 

Wilson has invited especial attention to the quantity of protein, 
which is not a producer />f energy until the carbohydrate and fats 
are used up, but repairs wear and tear or is stored up as fat or carbo¬ 
hydrate. 

The nearei the quantity ot protein is to the minimum, the longer 
will the organism require to rebuild damaged tissue and *tlic less 
will its powers of resistance be against disease. He states that 
excess of protein will mean increased heat production, and therefore 
in the tropics, where there is a cold season, two diets should be in 
existence—viz., one with loss protein for the hot weather, and one 
with more protein for the cool weather or cool regions. • 

If this is not done, then the increased heat must be got rid of by 
radiation and conduction, and this can be obtained by natural or 
artificial breezes or by exercise, when the extra heat of muscular 
exertion will be dissipated by sweating. 

He also draws attention to the low biological values of the vegetal 
proteins, which are less well absorbed than are the animal proteins, 
a fact which he thinks is due to the structure of the food materials 
rather than to the nature of the proteins. « 

His conclusion with regard tr> protein appears to us to be worth 
quoting. 

* A minimum amount of protein is required daily, over and above 
which a certain excess is desirable; this minimum is different for 
different proteins, and is measured by the biological value of the 
protein. In determining, therefore, the requisite amount of protein 
it is essential to take into consideration the biological value of the 
protein components of the diet, and fix the daily quantities on this 
basis rather than on the nitrogen content. In determining the 
amount of protein the defective absorption of vegetable proteins 
must be allowed for.' 
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We would add that care should be taken that vitamines and lipoids 
are present in the dietary, and that the former are not destroyed 
entirely by cooking. 

Water should be ireely supplied in tropical towns— *\g., Calcutta 
and Peshawar allow 4*15 gallons per head per diem of filtered water, 
but many tropical towns are not so well provided, and the minimum 
in the tropics for drinking purposes should be 3 to 4 pints per head 
per diem. 

Salts are also of great importance, and usually present in the 
food, but with much vegetal food addition of ordinary table salt 
is necessary. 

LOW PROTEIN DIETARIES. 

In tropical lands there are many peoples who live mainly upon 
cooked cultivated vegetal foods, with but little admixture of animal 
loods, and this is duo to force of circumstances rather than to any 
desire of the peoples, who would be glad enough to eat animal food 
if it could be obtained. Among these peoples the protein in the food 
sinks to a very low amount, with, as we shall presently see, a 
markedly deteriorating influence on the race. 

The effects produced by this low protein standard may l>c illus¬ 
trated by the following table, which is gi\Vn by Met'ay to exemplify 
the differences in the diets of Bengalis as compared'with those of 
Anglo-Indians and Eurasians- 


I'ooJ. 

Hengalis I 

Hcngahs 11. 

' Anglo Indian, 
and 




■ Hura&ians 

Protrids in grammes .. 

07*11 

».W»i 

bo* 50 

Carbohydrates in 
grammes 

5 l«* 7 .i 

200*31 

* 76*53 

Kats in grammes .. 1 

7«*55 

3 

51*75 


McC-ay, in his excellent works quoted at the end of this chapter, 
lias shown that when the protein standard of a tropical dietary is 
very low, then the physique, the capacity for work, the health, and 
the resistance against disease arc also lowered, and he has illustrated 
these facts by reference to the rice-eating Bengali. Moreover, he 
has answered his critics in a most able manner, and has demonstrated 
by comparing closely-allied tribes living under identical conditions 
of climate, solar irradiation, sexual excesses, early marriage, etc., 
that it is the influence exerted by the food, and particularly by the 
proteins of the food, that is all-important in determining the degree 
of muscular power, the general physical endowment, the powers of 
endurance, the resistance to disease, and, most important of all, 
the place which a tribe or race has won for itself in manliness, 
courage, and soldierly instincts. It is impossible to discuss at length 
in this place the facts which he has adduced, but certum important 
results may be briefly mentioned. 
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Thus, he lias drawn attention to the great difference in the analysis of the 
blood ol male Bengalis in India, as compared with that of the blood of Euro¬ 
peans in Kujopc. as sol forth in Ihe following table: - 


Xalurc t-f 1 if/sa rati on. ; 

| 

Male Hi iii^ahi. in 
India. 

Europeans 'in 
Europe. 

Erythrocyte*. .. .. 

5,300,000 

5.103,000 

leucocytes .. •• 1 

i;,0(m) 1 

7.500 

U;e mo glob in (Haldane's ' 

81 1 

100 

met hod) | 

Colour index 

it* . -_ 

1 

1 

0*7 j to 0*85 
( 1 1 . !« 

omj 5 to i*i 

a 1 r. 


Total solids .. 

1’rotcids t . 

Salts .. 

Wood-pressure in biavhi.il 
by W.i\,i-Kocc i's •-pli\ 
iruunaiKuneter 

K mo ol sal's in the urine to 
tlni'-e m t lie !»!«•• >d 


21*12 

lS* 2 «» 

11 >u millimetre*. 
ll\li 

1*2 


21*13 
10*17 
n* “S 

i io to 130 milli¬ 
metres Hyg. 

3*0 


Hts obseiv.itions show that too little pn»t« in 111 tin lood n heels the growth 
ot the liengah bo\, who grows up slemler, .ttut js d'-lcitivc 111 sigour and 
vilcdil v. .mil in conjunction with l'i.nmar|i. I Milton, and (llios,!?, he has demon 
si rated the di Herein es m the (.oii'diluteiil*. of the mine in in.de Bengalis in 
India, i** eonipaied with male hTuopeans in I.mope as* i*- show'll in tins table: 

at 


C»m.hturul in tin l 'n hi . 


Mah■ llencah •> in 

Int/ri 


Male Europeans in 
Europe. 


( Mi.intit v 
s pea lie gr.i\ it v 
I’te.i 

Total nitrogen 
Chlorides 

Phosphates .. 

X: J’ a Oj ratio 
l"tie. aud 

Total -vulphates 
iitheie.il sulphate', .. 


! iijye.e. 

, 1 ,ooO to i,c>2 j 

i y y>to io*i»8 grammes 
j per diem 

1 v*i grammes per diem 
; o-J3 gtammes jh’i 
! diem 

o*o-, to x* t grammes 
per client 
5 or i): 1 

; o* |H gramme per 
; t diem 

; J, 75 2 ‘- grammes 

! o*i 5 to 0*22 gramme 


T, 2 oo to 1,500 e.c. 

1.015 to 1.025 
50 to 35 grammes 
jier diem 
r j to 18 grammes 
1 j gi a mines per 
diem 

2 to 3*5 grammes 
j per (item 
I Piacticajly the same 
<>•3 to 7 gramme's per 
diem 

I 2*5 to 3 grammes 


These are most important conclusions, and we must state that 
our own obse rvations in tropical practice support McCay, and are 
directly in opposition to Chittenden's observations. Wo have 
observed that when persons in good health have for some time carried 
out Chittenden’s dietary, the result has often been sharp attacks 
of illness, indicating a lowered resistance to disease. 
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VITAMINES. 

Eijkm&nn, Gryns, Takaki, Fraser, and Stanton, have shown that 
the uncured, milled, polished, or white rice is deprived of its subperi- 
carpal layers by the processes of milling or polishing, and that these 
layers contain some substance of ij^pyjtance. in. the prevention, .of 
beri-beri. This substance is present'in the.proportion of o*i gramme 
to tEc kilogramme of rice. Funk has isolated this substance, 
called beri-beri vitamine, from the polishings of the rice mentioned 
above, and has determined its chemical composition— i.c., 55*63 
per.cent. C, 5*29 per cent. H, and 7*68 per cent. N, which corre¬ 
spond best to the formula C 17 H ls 0 4 N(HN 0 3 )- ---and has demonstrated 
its power of curing the polyneuritis induced in fowls by a rice diet, 
4 milligrammes being sufficient to cure pigeons. In further re¬ 
searches lie came to the conclusion that the beri-beri vitaminc was 
a base.Jielpngiiig to the.pyramidine gro.up, and that its formula 
was:- -• 

x "\. 

• CO I 

Nil / 

It was describcil as being soluble in water, alcohol, and acidulated 
alcohol, as being dialyzuhlc anfTcapable of 1 icing destroyed by heat 
at 130° (*., while the amount present in 1 kilogramme of rice is 
o*oi graifnne. 

According Uf Funk, this substance is essential for the metabolism 
of the nervous system, and if it is lacking in a diet it must be supplied 
lrom the body, and when this lails then symptoms of beri-beri 
appear. 

Beri-beri is. therefore, according to general opinion, a deficiency \ 
disease, and is grouped with epidemic dropsy, scurvy, experimental ■ 
scurvy, infantile scurvy, ship beri-beri, pellagra, and pol>neuritis 1 
of birds. 

All vitamincs are not the same, and the scurvy vitamine appears 
to lie different from that of beri-beri, being a crystalline substance 
destroyable at 1,20° C. or less, and cpnstaut.in fresh potatoes, onions, 
cabbages, apples, lemons*.limes, and lime-juice ; and beihg less stable 
tlian that of*bcri-beri, is only found in the fresh condition of vege¬ 
tables and fruits. 0 

There appea rs.also to be_a specific growth vitamine , the composition 
of which is unknown. It is contained in milk, and is necessary for 
the growth and development of the child. If the mother suffers from 
beri-beri, as Andrews lias shown, there will be great risk of the child 
‘lying either of beri-beri or some other complaint fc owing to defective 
growth and development. 

There is also a suggestion that pellagra may be a deficiency 
disease. 

With regard to the distribution of vitamines, they are present in 
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yeast,' milk, cereals, and probably in muscle juice, brain, fish, 
legumes, and fresh vegetables. With regard to cereals, they are 
present in the germ and subpericaipal layers of the bran of wheat, 
in rice bran,-and in the jiericarp and outer layers of maize. 

Their action upon metabolism is unknown, land it is still doubtful 
whether they assist anabolism as hormones. 

The processes associated with the sterilization and canning of 
foods destroy vitamines. 

Lipoids. —The best known of the lipoids is lecithin, and it is sug¬ 
gested that they are required to enable amino-acids, fats, and salts 
to enter the cells of the body, and so to form the colloidal substances 
thereof. It is further suggested that mice cannot live on lipoid- 
free food, and that perhaps vitamines are unable to enter the cells 
except as lipoidal compounds, but the whole subject is very nebulous. 


LITTLE-KNOWN MATTERS. 

All proteins contain amino-acids, but these are not combined 
in the same proportions, and it appears possible that a minimum 
thereof is necessary for the growth, if not for the maintenance in 
health, of the organism; but the whole subject is in its infancy, 
and the same holds good* with regard to the salts, some of which 
may be necessary for proteins and others for the lipoids. 
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TROPICAL DISEASES 

■ « *• ^ 

Preliminary remarks—Evolution-- Geographical, discovery—Endemioity—* 

Epidemicity—Eugenics— Tncidence^Lpistribniion—Prevention— Refer- 
enccs. * 


PRELIMINARY REMARKS: 


Beforl entering upon the. systematic study of tropical diseases a 

<■ I 4f 1 - i « ■ * * ■ ■ M 1 11 ^ 

emarks 




geographical discovery upon their dissemination, their cndemicity 
and epidemicity, tropical eugenics, the geography of tropical disease) 
with special reference to countries and not to giveq diseases, add 
finally the prevention of these diseases. 

It will be obvious that, jf these subjects were to.be treated at all’ 
fully, they would require several volumes, each of'which would be 
larger than the present little book; but this is not our object, which, 
is to bring subjects to the notice of the tropical practitioner with the 
view that he may apf>ly them to the diseases and peoples bw whom 
be is surrounded, and references are given whereby ha may extend 
his readirfg and knowledge far^beyond the confined limits of our 
manual. * 


All tropical countrlbs. are inhabited by three different sets of 
inhabitants. Firstly, there are the true, indigenous natives ; secondly, 
there arc immigrants from other countries; and, thirdly, there are 
the descendants of an admixture of the. first two, and generally of a 
European with a native. Such arc the Mulattoes of Central and 
Southern America, the Eurasians or Anglo-Indians of India, and the 
Burghers of Ceylon,and it is our duty to fry to trace out the cause 
of disease and death among these peoples. 


EVOLUTION. 

‘ Auckland Geddes and Adami Consider that the Piltdown skull is - 
rpathological, and that its remarkable thickness and the bold out- 
_ line of the temporal ridges are to be explained by the assumption 
* tha&$t 5 original owner suffered from acromegaly. 

'Ihe researches of the late highly talented Sir Armanri Ruffer into palao- 
pathology have demonst fated the existence of hilliaraions, tuberculosis, rheu- 
inatoid^srthritis, ^«d pyorrhrea alvcolaris in Egyptian mummies dating spirte 
4, o 00 < 6 , 000 B.C., While certainly some oi the organisms of disease were present 
then, as he warable to demonstratelhe tubercle bacillus in mummies of the 
TwdfthDyi^. ; i 

• • .. » i m 
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But diMSgft te much older than man, for Hoodie has noted the presence of 
arthriti&aaa osteomyelitis fo cave-bears, of pyorrhdMt in early tertiary three* 
toed hdrses. and carles in Permian fish. ^ 

There can be no dpnbt as to the great abtiquity of bacteria, and it seems 
possible that they performed great geological works m the early history of the 
world, and maybe largely responsible for the formation of some of the oldest 
sedimentary rocks, in much the same way as Drew’s BactUus coins does its 
work to-day in the lagoons of Florida and on the Great Bahama lieef. 

When higher plants and animals*evolved I the struggle for exist¬ 
ence tnust have compelled minute animal and vegetaforganisms to 
seek protection for themselves therein, and at first this j^g g fci on 
wfculd be used temporarily to tide over some difficulty. * y 




of 1 ^entrance into and escape fftwn the body of the temporary host, 
and hence the common infection of the alimentary canal with 
organisms. ^ v 

So long as the chemical substances produced by the metabolism 
ol the parasite were innocuous or helpful to the host, there would 
be no reaction on its part against the intruder, and the two would 
‘live together in peace, as many bacteria do at "the present day in the 
human alimentary canal, and a condition ot commensalism nfa.y be 
arrived at. 

Other intruders, on the other hand, might give rise to irritating 
chemical substances which would provoke a reaction on the part of 
the host. And'thus begins the long struggle between the invading 
organism and cells of the host which has produced all those compli¬ 
cated mechanisms which ire. gathered together un«jpr Jhc Herns 
* immunity.* The* reader will notic&that the whole ofthis struggle 
is adaptation to environment —viz., to that portion of the host's 
environment in which is centred the invading organism. * 

The parasite would naturally attempt to escape from the defensive 
chemical substances poured on to it bv the host, and in so doing 
pierced more deeply into the tissues of that host; but now its escape 
would not be so easy as when living in some cavity freely communi¬ 
cating with the ekterior, and hence it would be to its advantage to 
either kill that host, or, if it failed to do that, to- enter some cavity 
communicating with the exterior and suitable for the parasite's 
existence^-c.g., the enteric bacilli in tKe gall-bladder and the pelvis 
of the kidney. 

All these changes of environment would cguse variation m the 
pr-otists (protozoan and bacterial), and, if the same environmental 
conditions acted long enough, then these changes would become 
inherited {vide Adanu); hence the origin of the ntlmeroqs parasitic 
protists, animal and vegetal, and henpe also the pres&vatiotf-of 
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usease ana tnc natural recovery tnereirom it appears to us 
ust as disease arose de novo in the long ago* so it has probably been 


arising century after century, and we see no reason 
should not appear m the twentieth century of tl 
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man and animals, as they did*Svhen hosts were first evolved, only 
the matter is more complicated owing to the evolution of methods 
of defence upon the part of the host. 

In his most interesting and masterly book Adami has shown that 
a non-pathogenic organism can be made pathogenic by injecting 
into an animal killed non-pathogenic bacilli, and then ten or fifteen 
days later the live bacilli. These, when recovered from the tissues 
of the experimental animals, were found to have undergone consider¬ 
able variation due to their altered environment, and had so changed 
their characters as to be very virulent to guinea-pigs. In other 
words, by means of a preliminary anaphylactic phenomenon a non- 
pathogenic microbe may become pathogenic and a new disease be 
evolved. 

Similarly, according to some of our observations, when man is 
immunized artificially against typhoid--and the paratyphoids, he 
becomes more susceptible to infections by chance intestinal organ¬ 
isms, which in this way give rise to new diseases. 

Finally a germ accustomed to a human race which has developed 
a certain amount of immunity may meet with another race which 
lacks this immunity, and immediately a disease which is mild may 
develop rapidly fatal attacks and spread widely— c.g., measles in 
the Sandwich Islanders ih London long ago. 

Enough has been said to show the line of thought---viz., the 
importance of environment, the difficulty of impressing characters, 
but the hereditary transmission oi these characters when once 
evolved producing variation in the parasites, while the reaction on 
the part of the host tending to produce an immunity against older 
forms, and yet leaving, in the phenomenon of anaphylaxis, a gate 
open for further variation on the part of non-pathogenic organisms 
and the possibility of tlw* origin of new diseases. 

GEOGRAPHICAL DISCOVERY. 

Just above we have mentioned the introduction of pathogenic 
organisms to races to which they were previously unknown, and as 
this is primarily due to geographical discovery, we desire to invite 
the reader’s attention to this factor in the dissemination of tropical 
disease, as the discovery of new lands has eventually led to the 
betterment of means of communication, and hence t6 the easier 
and quicker transference of thfe microbes of disease. 

Diseases which may have been endemic in one region for centuries 
may, by means of geographical discovery and by means of the present 
aadhpast wars, spread to other regions where they were previously 
unknown; and this brings us to the consideration of endemicity and 
cp^tmicity. 

^ ENDEMICITY. 

As so jtnuch epidemiological investigation of disease has of late 
been undertaken, mainly due to the initiative of Manson and Sambon, 
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we feel that a few general remarks^on endemicity and epidcmicity 
as applied to disease in general may not be amiss. 

The presence of a given disease in a locality depends primarily 
upon the presence o£ conditions favourable for the action of the 
causal agent, and upon the presence of suitable vehicles for its convey¬ 
ance into the human body, which must be non-immunc to its attack. 
The causal agents of disease may be physical, chemical, or parasitic. 

Physical causes of disease are often cosmopolitan in their distribu¬ 
tion—as, for example, the action of gravity in producing the trau¬ 
matisms brought about by falls; but though some causes, such as 
the rays from the sun, are also cosmopolitan, still they are unable to 
produce deleterious effects upon human beings unless assisted by 
secondary influences, such asfrlatitudc, altitude, the rotation and 
inclination of the world, etc., while some are restricted--as, for 
example, the traumatisms due to ferocious animals, which, though 
occasionally taking place in other parts, whither the animals have 
been artificially conveyed, generally only occur in the natural 
habitats of these creatures. 

Chemical causes of disease have become argely cosmopolitan in 
distribution Owing to improved methods of intercommunication 
and the manutacture of chemical principles still, certain chemical 
causes have very restricted localities eveft to-day, because they are 
little known, and only affect primitive peoples living in these regions 
— c.g., Gloriosa superba, etc. 

The jparasitic causes of disease may be animal or vegetal. The 
endemicity of a given parasite depends upon (a) the presence of non- 
immunc huinnn beings, in which part ol the life-cycle can be gone 
through, and which for convenience we will term the human hosts ; 

(b) easy inodes of escape from the human host into the exterior; 

(c) suitable means of continuing the lifc-cycle in the exterior- - 4 .e., 
in earth,* water, air, on or in other animals or plants, intermediary 
hosts we will call them; (d) ready means of re-entry into the human 
host or into some other animal host in which the lifc-cycle is com¬ 
pleted; (e) partially immune animal hosts or partially immune 
human hosts to act as reservoirs or carriers, to enable the parasite 
to complete its lifc-cyclc without producing marked pathological 
changes in the host. Examples of these may be found in the 
malarial parasite attacking (a) the white man and tfie native child 
in West Africa and elsewhere, and passing by the agency of (6) blood¬ 
sucking into (c) Anopheles costalfc, which, by the act of biting, 
{d) conveys the parasite to another non-immune host or to the 
partially immune adult native, who acts as a reservoir or carrier. 

Another example is the passage of the plague bacillus from the 
rat via the flea back to the rat or man. 

Other examples are the amoebae of dysentery, which pass from 
man by the evacuations on to vegetal substances or into water, by 
which they may be reintroduced into man direct or by the agency 
of flies. 

By a suitable non -immunc host is meant a host winch, while' 
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providing abundant suitable food material for the parasite, does not 
produce such a quantity of chemical substances antagonistic to the 
parasite as to seriously hamper orprevent its growth and development. 
• Given such* conditions as those just described, a parasite should 
be capable of developing enormously in a given district; but therfi 
are still other factors to be considered, and the first of these is the 
fact that the intermediary host, if an animal, depends for its exist-' 
ence upon the presence of a suitable food-supply, as well as suitable 
means for propagating its species. 

If anything untoward happens to these, the intermediary host 
may die out, but the problem is not quite so simple as this, because 
the intermediary host itself may be preyed upon by some other 
animal, or may be affected by diseasti^jufid so reduced m numbers. 

If the intermediary host is reduced in numbers, even without 
being exterminated, the parasitewill have difficulty in completing 
its lifc-cycle, and is therefore faced with the problem of seeking 
another intermediary host, or another entirely different method of 
leaving the human host, or of lieiiig exterminated. 

The reduction in numbers of the intermediary host in a given area 
is one of the liases of prophylaxis in malarial fever •yellow fever, 
dengue fever, and sleeping sickness. Faced with these difficulties, 
it would appear possible‘that the parasite can change its inter¬ 
mediary, probably undergoing certain changes itself in so doing, 
and this would appear to be a possible explanation of the slight 
modifications of the various iorms of spirochetes causing the re¬ 
lapsing fevers. 

On the other hand, the malarial parasite would se<?m to be less 
capable of accommodating itself to a change of hosts, for it would 
appear to be only capable of completing its life-cycle in the less 
common anopliclime, and not in the more common culicinae- -a most 
important fact in malarial prophylaxis. 

Another factor to be considered is the effect of atmospheric 
temperature upon the parasite, for the study of the life-cycle of the 
malarial parasite has clearly shown that this has a marked effect 
upon the development of the oocyst in the anopheles. It is also 
quite possible that other physical and chemical factors, concerning 
which we are at present ignorant, may play important j^irts in 
controlling the life of parasites. 

Finally, the parasite itself may suffer from the attacks Bf another 
parasite, a condition of affairs (Ailed ‘ hyperparasitism,’ and, thus 
becoming diseased, may be unable to complete its life-cycle, and so 
become extinct. 

It,will thus be seen that the problems connected with the appear- 
ance and the disappearance of a disease in a locality are extremely 
complex; and that next to the parasite itself the most important 
factor H the intermediary host, its food, its life-cycle, and its habits 
—in one word, its cecology. 

Hence, in studying an endemic parasitic disease, or a disease 
thought to^tprfcbwbly parasitic, it is not advisable to restrict one's 
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researches solely to work in the hospital or the laboratory—for it 
most be remembered that the parasitic causes of some diseases are 
most probably ultramicroscopical—but to associate with the clinical 
uod experimental methods of research' epidemiological researches 
conducted by visiting several widely separated and, if possible, 
completely detached endemic arias, in order by carefully studying 
{herein all the conditions of life and the habits of the human hosts to 
endeavour to find factors common to the different localities. A 
further study of these common factors from the point of view of 
possible modes of infection may indicate one or more possibilities, 
and then these must be put to the crucial test of experiment with a 
view of ascertaining definitely the accuracy of the epidemiological 
observations. 

EPIDESScrfY. 

From an endemic area diseases due to physical causes may spread 
by the alteration, naturally or artificially, of the physical conditions 
in the surrounding regions, and would draw back to the original 
region upon the return to normal of these* conditions. Similarly, 
chemical causes of disease may be spread'from tlieir original re¬ 
stricted area by modem methods of intercommunication— e.g., 
poisonous plants or their products may be brought from the tropics 
to the Temperate Zone, and vice versa. 

In order that a parasitic disease may spread from its endemic 
focus sfeveral factors are necessary- 

(а) Carriers to convey it from one place to another. These may 
be either the human host, an animal host, gr the intermedian’' host 
—€.{. fleas infected with plague. 

(б) In order that the disease may spread in the new area then* 
must be the suitable conditions already mentioned. 

(c) There must also be suitable climatic conditions. 

If these, and perhaps other still unknown factors, are present, 
the disease will be able to spread with perhaps increased virulence, 
first within the new area and then from one area to another, until 
an epidemic or pandemic is produced. With the appearance of 
partial immunity in the human and animal hosts, altered climatic 
*and othfer conditions, as well as the aestivation or hibernation of 
one of the*hosts, the epidemic will die down, perhaps only to re¬ 
awaken after the hibernation of theiiost is over or with a change of 
climatic conditions; and this may be repeated for years, until 
conditions become too adverse for the life of the parasite or its host, 
when the epidemic dies away, and the disease again becomes re¬ 
stricted to its endemic areas. 

The possibilities of epidemics and the presence of endemic diseases 
raises the question of the possibility of giving man such a start in 
life that he may be advantageously placed in the combat before him. 
The questions involved in such a possibility constitute the large 
and ever-increasing subject of Eugenics, to which wc will, now turn 
our attention. 
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EUGENICS. 

Any attempt to improve the racial qualities, mental and physical, 
of-the future generations will, without doubt, equip fliom better 
for the struggle for existence, including therein the fight against 
disease. In order to bring about an improvement two factors arc 
open for consideration- viz,, the parents and the child. 

With regard to the parents, eugenics attempts to combat such 
racial poisons as are represented by alcohol and such social diseases 
as are indicated by syphilis, gonorrhoea. and tuberculosis. 

In regard to alcohol, when taken in large quantities and for long 
periods it is said to act upon the genu cells, leading to the produc¬ 
tion of children possessing a lower resistance against disease. Un¬ 
fortunately, as we shall see later, ah oholism is common among the 
natives of many tropical regions, and has already produced marked 
racial effects. 

Alcoholism in the. mother is a more serious matter than alcoholism 
in the father, because in the former tin* embryo is produced by 
alcohol^poisoned germ cells, while during intra-uterii\e life its grow¬ 
ing cells are being constantly alcoholized, and finally the child, after 
birth, is either fed upon alcoholic mother’s milk or, as is more 
frequently the case, is reared by Mich hand-feeding as an alcoholic 
mother may give it. 

As hand-feeding in the tropics requires the greatest cave, it is not 
surprising that when reared by an alcoholic mother the childuisually 
acquires disease at an early stage ol its lile-history, and often helps 
to swell the infant mortality rate. 

Alcoholism is a great social question, and can only be combated 
by a sociological movement such as to-day is taking place in England 
and other Temperate Zone countries. 

With regard to the so-called social diseases, every medical practi¬ 
tioner is conversant with syphilis and gonorrhea, and all that is 
necessary is to invite attention to Sir Malcolm Morris’s summary ot 
the Recommendations of the Royal Commission on Venereal 
Disease, which include facilities for diagnosis and treatment, diffu¬ 
sion of knowledge with regard to the diseases, and the collection of 
statistics. It is particularly to be noted that they conclude that 
at the present time any system of compulsory personal notification 
would fail to secure "the advantages claimed. The Commission 
considered that undeclared wnereal disease should be a ground for 
the annulment of a marriage. They further considered that 
advertisements of patent medicines "should be prohibited, and 
apparently they were in favour ol making it penal for unqualified 
persons to trra t venereal disea ses. Venerea 1 disease is at the present 
time exceedingly cotflmon in all parts of the tropics, and undoubtedly 
is leading to racial degeneration, and we strongly advocate that 
some preventive scheme should be inaugurated in all tropical 
countries. At the same time, we desire to record our disapproval 
of attempts to combat these evils by the registration and general 
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police supervision of prostitutes as we believe such a system is 
bound to increase rather than diminish the disease, as it leads to 
secrecy; and, indeed, it has so far been h failure wherever it has been 
put to the test seriously. 

With regard to venereal disease, there is no doubt that, although 
the war has increased the numbers of infections, it has nevertheless 
acted beneficially in bringing the seriousness of the subject home 
to the authorities; and, even in England, preventive measures, for 
male and female alike, are being widely distributed free of charge, 
and institutes are in existence for the diagnosis and treatment of 
these diseases. It is impossible to close the section without acknow¬ 
ledging, with honour, the great work which New Zealand has done 
in Europe with regard to this matter. When a country with tradi¬ 
tions like England has awakened trom its sleep of ages, a sleep 
largely due to its religious tendencies, it is possible for tropical 
countries, unhampered by these religious bands, to do even more 
than what we see going on around us as we write these lines in 
London. 

Turning now to tuberculosis, it seems probable that the tubercle 
bacillus has luftl an opportunity of infecting every child living in the 
slums of the large European cities before it has attained the age of 
twelve years. It would further appear as though tuberculosis was 
either being better diagnosed or was increasing in many tropical 
lands. 

Therp ought to be no slums in tropical countries, and where they 
exist it is the duty of the- Government, forthwith, to formulate a 
scheme of beltermcnt whereby in the course of years they shall be 
removed, and State-built State-owned, and State-regulated build¬ 
ings should be provided, where the poor may live in a reasonable 
condition of sanitation. Further, it should be the duty of the State 
to take over and to bring up such illegitimate children as cannot be 
properly provided for. thereby not merely helping in the popu¬ 
lation and work question*, but also in the diminution of tuberculosis. 

In the tropics there are two other eugenic problems to which we 
may invite attention, and these are food and half-castes. 

With regard to food, the low protein dietary of the poorer native 
population of such regions as India is a great sociological problem, 
being connected with n 1 pous sentiment. It lehds to racial 
dcgencratibn, as we have aiieady seen, but its remedy is very diffi¬ 
cult, and must be done by a sociffi movement on the part of the 
natives themselves. 

In regard to half-caslcs, the number of poor Eurasians or Anglo- 
Indians in India is increasing, and as their children live in the slums 
of great cities they tend to degenerate. 

After fourteen years of strenuous work Graham has shown that 
if these children are taken to sanatoria in the Himalaya Mountains, 
and graced in a new physical, mental, and moral environment, they 
do not show this degeneration. 

This is a great discovery, and if confirmed and acted upon may 
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produce lasting results, because, as we have already hinted, there 
is a belief that the third generation of children, with European 
parents, bom and living entirely in the tropics, tend to degeneration 
in every way, and yet it is desirable that portions of the tropics 
should be permanently colonized from temperate climates if possible. 

Lastly, the infantile mortality of most tropical countries is appal¬ 
lingly high, and this passes unheeded, even in places where a local 
dearth of labour indicates to those in authority the necessity for a 
steady and rapid increase in the population. This is not a book on 
hygiene, but perhaps as practitioners for many years in various 
tropical countries we may be permitted to recommend anyone 
anxious to reduce the death-rate of a district to study the factors 
which contribute to the local infantile mortality, and to combat 
those of greatest importance, which will often be found to be tetanus 
and diarrhoea, the latter being associated with the question of a pure 
milk supply. 

Enough, perhaps too much, has now been written as regards 
lines of thought associated with the word eugenics as applied to the 
tropics, and we will now pass on to consider the incidence of disease 
in tropical countries. • 

INCIDENCE OF DISEASE. 

In previous editions we gave in considerable detail the analysis 
of the causes of death in Ceylon, and their incidence in the various 
peoples inhabit ing that island. Sovera 1 years have passed sirifce these 
figures were compiled, and as they are old we omit tNbm, and take 
a general view of the distribution of disease in tropical countries. 

DISTHIBUTION OF DISEASE. 

Asia. 

Asia Minor is not a tropical country, as it iJosscsses cold and prolonged 
winters, but it also has very hot summers, during which it resembles the 
tropics, and becomes the home ot many diseases, such as malaria, enteric 
fevers, dysentery, and often cholera, while diphtheria is usually present, and 
cerebro-spinal meningitis is by no means unknown. Goitre and cretinism 
exist in the Valley of the Upper Euphrates. 

In Mesopotamia the winters arc temperate, but the summers are.very hot, 
and heat-stroke is well known, while malaria, the enteric levers, dysentery, 
and cholera arc present. I’laeue is said to have been endemic in this region 
for years. Typhus, smallpox, measles, whooping-cough, and, it is said, 
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mentioned, while beri-beri occurred in the siege of Kut, and also among other 
troops. 

In Arabia, in addition to the ievets mentioned above, ophthalmia is to be 
noted. 

Very little is accurately known as to the diseases of Persia, though we 
possess a large manuscript written thereon many years ago. Cutaneous 
Leishmaniasis, leprosy, and some form of relapsing lever may be noted. 

As regards India, in the Bombay Presidency the infantile mortality in 
native races is 220*08 in males and 219*07 in females per 2,000 births. In 
Bombay City the ratios were 557*24 and 569*66, but it is stated that these 
ratios are very fallacious. 
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The zmdal death-rates are:— 




* 

J 905 - 

1906. 

Europeans 

■ * 

• ■ 

14-36 

14-41 

Eurasians 

■ • 

* • 

20-89 

26-99 

'Natives .. 

•.. 

• • 

31*84 

4**39 


The year 1905 seems to have been unusually healthy; only 588,394 natives 
died, as compared with 1.318,783 in 1900. 

The principal cause of death was plague, which accounted for 71.363, or 
12-13 per cent., in 1905, as compared with 223,957, or 29-28 per cent., in 1904. 
The plague deaths in Bombay for the ten years 1896*1905 arc as follows:— 


1896 

1897 

1898 

1899 

1900 
1901. 

1902 

1903 

1904 

1905 


2,080 

46,944 

86,191 

90,590 

33.196 

128,259 

184,752 

281,209 

223.957 

7».363 


Total.. .. 1,154,013 

The population*n 1901 was:— 

European (exclusive of cantonments) .. 18,804 

Eurasian .. .. .. * . 6,557 

Native .. .. .. . 18,481,362 


The above figures will thus give the reader sum.- idea ol the mortality 
caused hy the plague in India. 

The next important cause of death is cholera:— 

1896 .. .. .. .. .. 35.4°4 

1897 ■■ •• 57.*°9 

1898 .. .. 4.368 

1899 .. .. 8,579 

1900 .. .. .. .. 163,889 

1901 .. .. .. .. 13,600 

1902 .. .. 3-229 

1903 .. .. .. 1,825 

19114 .. .. 13.156 

1905 • ■ ■ • • ■ • • 5.396 


The general term ' fever ' causes a mean of 310,420 deaths in the six years 
1900-1905; most of this is supposed to be malaria. 

The simplest way to show the Bombay death-rate is in the .ratio per 1,000 
inhabitants;— 


Chofera 

• I* 

2-1X 

Smallpox 

W 

0-20 

Hague 


9-18 

Fevers 


.. 17*43 

Dysentery and diarrhoea 

4 * 9 ° 

Injuries 

mm m ■ 

o-39 

Other causes 

• • • ■ 

12-12 


Total 

4 <»* 30 


Respiratory disease in 1904 caused 3*22, and in 1905 2*95, deaths per 1,000 
of the populatoin. 

The Bombay death-rate indicates clearly the incidence of cholera, plaeiie. 
and fevers. In many parts of India— e.g., Madras—kala-axar is an important 
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death-producing factor. In Calcutta, phthisis is causing some apprehension 
by its increase. The importance of snake-bite as a cause of death is marked 
in India. Relapsing fever is also known. 

Ceylon possesses u high ini an tile mortality, of which the principal factors 
are infantile diarrluea and convulsions, and often*thc bad condition of the 
mother before the birth oi the child, associated with improper and bad food, 
and lack oi proper tare of the child. Eugenics requires more study in that 
island than, so far as we know, it has received. 

The deaths of women.in child-birth are high, and the principal cause is 
puerperal lever. 

Among adults diarilura, dysentery, ami the various forms of enteric fever 
are imjiortant fat tors of the death-rate. Plague has recently visited the 
island, but has been well controlled; cholera is present from time to time; 
wlulc systematic slops have been taken 1o deal with the prevalent malaria 
and ankylostomiasis. Cane er exists in all races, and diabetes is a pi cvalcnt 
disease among better-class natives, such as lawyers, doctors, and merchants. 
Syphilis is common, though the parusyphilitic diseases are very rare, while 
insanity is*also relatively less than in Kmopc. Lepiosy is endemic, and eye 
diseases frequent; though, thanks to the Victoria Eye Memorial Hospital, 
where they are skilfully treated, blindness is less frequently met with. 

With reference to the Straits Settlements, the iniantile mortality, after 
deducting immigrant dcnih», is 25»>*.:«) per i.ooo births in 1905, and is raci¬ 
ally olas.Mlieil as tollou.- 

buropcan- .. .. .. .. ..* 57*32 

Other nati >n-diti« s .. .. .. .. 22^*07 

Malays .. , .. .. .. .. 229*78 

Indians .. .. .. .. .. 278*72 

Chinese .. .. .. .. .. 302*03 

Eurasians .. .. .. .. .. 307*09 

'I lie general dm 111 tab was 10*51 pel 1 .mm inhabitants, and its Jiq lots 1 
phthisis, beri-beu, unclassed fevers, dyscivliry, cholera, malaria, cancer, 
anaemia, sprue, diopsy, ami parasites. * 

In Indo-Clniui the enteric levels, the diarrlm-as and dysenteries, liver 
abscesses, inf estmal parasites, clioleta. d iplilliet ia, spreading ulcer, w hich used 
to be called Cochin China ulcer, scurvy, purpura luemorrhagi* a, beriberi, 
dengue lever, amt parasites, are to be mentioned. 

Much has been written on llie diseases ol China, wlieie Manson and Cantlie 
did their w'ork, and its disca.Ms are beginning to be known; but oi special 
interest are its trematode infections, its beri-beri, its plague, and its skin 
diseases. 

Japan is now the eentie of much scientific woik, and no passing reference 
would do justice to the valuable work bc-mg performed therein; but it may be 
noted that it is interesting in its parasitic diseases, its tsutsu-gamushi disease, 
its trematode iuleclions, its iuguismus, its rat-bite and cat-bite diseases,and 
its beri-beri. • 

The Philippine Islands a re monuments of American carefulness, iorethought, 
and hard work, ami their diseases are well set forth in the valuable Philippine 
Journal of Trufncal Mtdtt ivc. Especially to be noted arc their parasitic affec¬ 
tions, Ihcir heri-bf 11, and tliough nun h r» mains to be done, yet much has been 
clone with re gard to mu l.iria and smallpox, whit h has been reduced to insignifi. 
cant proportions, while tuberculosis, cholera and plague, and the enteric 
ieve-rs, are present, and the whole problem of eugenics is still in its infancy. 

a Australasia. 

The diseases of tropical Australia, wlm li includes Queensland, Papua, Torres. 
Straits, Thursday Island, etc,, are:—Sprue, amoebic dysentery, filaria3is, 
malaria, beri-beri, ulcerative granuloma, tramboesia tropica, dengue fever, 
leprosy. The intestinal parasites are:— Ancylastoma duodenale, Trichuris 
trichiura, Oxyuris vermicularts, Strongyloidcs slcrcoralis, and Tania saginata. 

Under the term ‘ sandworm disease,’ Breinl describes an inflammation of 
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the inner side of the sole of the foot in the Innisfail and Cairns districts, which, 
beginning as a small erythematous area, spreads in the form of Spirals, and 
after a time disappears. No animal parasite could be found. It appears to us 
that this is a form of * creeping eruption.* He also describes * bafcoo rot.* 

§etigmann, during the eighteen months which he spent in British New 
Guinea and the islands of the Torres Straits in the years 1898 and 1904, 
gathered much information as to the incidence of disease among the Papuo- 
Melanesians of Papua, who are really only just emerging from the Stone Age. 

He found talipes equino-varus to be common, while hare-lip, meningocele, 
dwarfism, albinism, and crythrism ( i.c , aborigines with auburn or reddish- 
brown hair, pinkish-brown skin, and blown eyes) occur. Albinism and 
crythrism showed a family distribution. 

'Malaria was common, and children with greatly enlarged malarial spleens 
were easily found. Adults with large .spleens could also be seen, but this 
enlargement might not be malarial. Leprosy was endemic in the valley ol 
the St. Joseph River- -i.c ., in the Roro-Mekeo district—anil could not be 
attributed to foreign influences. Yaws was common, but syphilis was con¬ 
sidered to have been introduced in comparatively recent times; in fact, he is 
of the opinion that in Oceania the introduction of syphilis is possibly not 
antecedent to Captain Cook’s voyages. Respiratory diseases and dysentery 
arc very common, as arcs skin diseases— r.g„ eczema, tinea imbricatu, tinea 
flava, keratosis pilaris, and leuioderma. With regard to new growths, he. 
records cutaneous papillomata, fibromata, hpomala, osteomata (?), and 
angiomata. Malignaul tuuioins were rare, but sarcomata were fouml. He 
describes and illustrates subcutaneous nodules lively movable over the deep 
faseia, over or near bony prominent es, and especjplly nlmut the elbow, whii li 
are probably juxta-articular nodules. He describes and illustrates a nasal 
ulceration somewhat similar to gangosa, variously refened to as lupus by 
Sir William MacGregor and cumei by the while residents ol British New 
Guinea. Tie also describes a pin uliai fill era live process of the legs and other 
parts of the body. lie draws attention to the unpulsivocharacterof thepeople 
as a crime-producing la dor. L’am lysis and psychoses are not unrmon. The 
presence of cretinism was noted, lie did not'niei 1 with tuln-ri ulosis except 
m natives in intimate contact with Kuiopcans, 1101 with arteiio sclerosis, 
\alvular heart disease, tickets, or gout, locomotor ataxy, or general paralysis 
while anaemia was wire. 

Oceania. 

This is interesting loi its diarrhoeas, d\.sent cries, and elephantiasis, which 
have been studied 111 detail by Baker; foi its yaws, leprosy, and skin diseases, 
which latter aic common, anil of which tukelati ami ringworm may be 
especially noted. 

Syphilis is believed to have been unknown in the Santlwuli Islands before 
the visit of Cook in 177Q. while leprosy is believed to have been introduced 
therein in 18 {O by Chinese emigrants. 

Kpiclemfb gangrenous rci litis and a similar form of stoma 1 ifitf occurs accord¬ 
ing to Coriiv jp Fiji. Cerebro spinal meningitis was intiodueed probably about 
187C. 

‘ e 

Tropical America. 

The tropical medical schools situate in llarvaid IJniwrsity’and in other 
parts of the United States, the wmk of tlio American Society of Tropical 
Medicine and of the Canal Zone Medical Association, added to the rescan lies 
of the Institute Oswaldo Cruz of Brazil, arc steadily increasing our knowledge 
ol the diseases of Iropical America, among which malaria, yellow fever, the 
enteric fevers, the dysenteries, elephantiasis, Chagas’'disease, Leishmaniasis, 
verruga peruviana, parasites, yaws, anil certain skin diseases, stand out as 
pathological features, among which must be given prominence to those caused 
by the jigger. 

Moreover, it is in tropical America that the most brilliant prophylaxis with 
regard to malaria and yellow fever has been conducted. 
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With regard to Northern Mexico, Alei Hrdlioka made six expeditions in 
the years 1898-1905 to study the physiological and medical conditions o* tnc 
Amerinds residing in Northern Mexico and in the south-western portions 01 

the United States. . , . . . 

He concludes that 011 the whole the health of these people is superior to 
that of whites living in larger communities, as they do not suffer so muc h from 
inherited morbid conditions, or from those connected with teething, puberty, 
menstruation, gestation, puerperium, menopause, and senility, nor do they 
sufter so much from malignant growths, but they have a weak resistance to a 
few contagions— e.g., smallpox. . . 

Their most common ailments are diseases of the gaslro-mtestinal tract, 
especially dysentery; of the respiratory organs, especially pneumonia, while 
consumption is very rare; oi tiie eves, especially ophthalmia due to dust, 
which, being neglected, leads to blindness, as docs smallpox; of muscular 
rheumatism and arthritis. Malaria, smallpox, and pemphigus contagsosus 
m children arc very’ common. Typhoid fever appears to be rare; leprosy and 
elephantiasis arc known, as is goitre. ... , . , 

He very much doubts the presente of syphilis prior to Columbus, and points 
out that the bones in the ancient graves in California, on the north-west co ast , 
in Peru, and other localities in South America, do not show any signs of tnc 
disease, even when thorough examinations of extensive osteological collections 
have been made.. 

In children the lonimon eaiisc ot death is diarrhoea. He makes most 
interesting observations on the miti“* which burrow under the skin of the toes 
in the Huastcc, who live to the east of the Otonii (Hidalgo region), and which 
may cause suppuration and,e\on loss of a toe. Injuries due to spiders, centi- 
peefes, scorpions, rattlesnakes, and the gila monster are mentioned, as well as 
poisoning from aconite, datura, and fungi. '1 he narcotic effects of Peyote are 
noted, while tu r o plants, cul-ick-uni-ek (Donrdia sufjrutcscens) and hg-van 
til tat (Phaeelia 1 nlundibulijormib ). cause dangerous wounds when journeying 
through forests, leading to some ioim of poisoning, and in the disc o» the 
former even to death, lie met with albinism and leuooderrga, but pinta wa« 
unknown, though stated to occur farther south, “I he diseases which were 
rare were: anaemia, diseases of breast, circulatorv organs, liver, female gennu- 
tive organs, and skin; while asthma, dental canes, caDccr, rickets, hernia, 
idiocy, insanity, nc*rvous diseases except epilepsy, scarlet fever, and fracture 
of bones were also rare. 

With regard to the Virgin Islands, 15 tier and Hakansson have pointed 
out that malignant tertian and quartan malarias are present, but that the 
carrier anophclinc has not been identified, while pellagra is quite common and 
ankylostomiasis is present. The lack of sanitation caifses considerable 1 
morbidity and mortahlVi and there m a high illegitimacy rate, venereal eliscase 
rate, and mtantilc mortality, while the poor food conditions are held to be the 
cause ol pellagia, and the poor sewage disposal and defective water-supplies 
to encourage diarrluva, dysentery, cnterii fevers, and the encouragement 01 
mosquitoes to breed m iiouses causes the 1 high filarial infection and ifs associate* 
morbidity. * 

Ecuador has been studied by Ivspinosa-Taniayo, who finds Ancylostoma 
duodenalv anil Srcator atncncamts present, as well as Ofcyuris, Tania solium, 
and Hymmolepis nana. 'flic jigger is noted and so is XenopsyUet cheopis and 
Clinocoris rotundalu >. Yellow fever Iirs almost disappears!, but malaria, 
amoebic dysentery, enteric overs, anel tuberculosis, arc rife. _ Chicliisnws 
caused by drinking' chicha made from fermenting maize is said to be like 
pellagra. 

. Tropical Africa. 

The outstanding features of tropical Africa are its trypanosomiases, its 
malarias, and its relapsing fever*., while enteric fevers and typhus are more 
prevalent fa the north, where the sehistosomiasis and pellagra also abound. 
Porocephalosis is likewise a feature of this country, which is the home of 
nu mcrouB local diseases, such as guondou, while skin complaints are extremely 
common. 


PREVENTION-, tis 

Whether or no;perebfo-spinal meningitis originated in Central Africa* is an 
interesting speculation. 

The primitive forms of medicine, the*venomous animals, and the poisons 
are all of great interest and require much further research. 


PREVENTION. 

« 

It is not our intention to write upon prophylaxis in this portion 
of the book, but merely to indicate that rainy diseases exist in the 
tropics which medical research has shown to be due to definite 
parasitic organisms spread in a very definite manner, and therefore 
more or less preventable. 

We would venture respectfully to quote His Most Gracious 
Majesty King George V., who long ago said:—" If preventable , why 
not prevented ?" We would further venture to ask that moj;c regard 
should be paid to this memorable utterance, which we believe will 
echo down the rolling centuries and will be more and more appreci¬ 
ated as they pass. 

Wo would, however, ask the reader to remember that to prevent 
disease <. ntails hard unappreciated work, usually in the face of much 
opposition and in direct contrast to tin; comfortable life of letting 
thing:' drift; lmt in the light of His Majesty’s words this work should 
be taken up by his subjects. 

Moreover, the present war has shown what can be done when 
military authorities work hand in hand with medical research, and 
wo arc of the opinion that civilian Governments should learn this 
lesson also. • 

It is, indeed, a satisfactory sign that the Secretary of State for 
India is reported as stating, in a remarkable speech made to a British 
Medical Association deputation, that a modem (jovemment required 
and should take all suitable means to obtain the best and most 
accessible advice on various medical and sanitary problems with 
which every such Government is called upon to deal. If this dictum 
is acted upon— i.e., if it passes the realm of advice—a new era will 
dawn in the tropics. 
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CHAPTER VI 

FITNESS FOR TROPICAL LIFE 

Preliminary—Examination—Women—Invaliding — Natives—Life assurance 
—Expectation of life in tropical natives— References. 

PRELIMINARY. 

Tin-: selection of European .and American men for sendee in the 
tropics, the litnoss of European and American women for tropical 
life, the question as to liow long white children should remain in 
warm climates (Chapter I.XXXVI.), the invaliding of sick persons 
of all races, the selection of natives for employment under Govern¬ 
ments or in mercantile houses, and the problems of tropical life assur¬ 
ance, arc all matters of great importance to the tropical practitioner. 

He may have nothing to say in regard to the selection of persons 
for tropical service, but lie has very considerable knowledge of their 
after medical history. 

We are unable to allow much space in the present book for the 
consideration ot these questions, but we will endeavour to touch 
upon such points ns appear'to us to be of importance, and to leave 
the elaboration of the same to the reader, and lor this purpose we 
give references at the end of the chapter. 

EXAMINATION. 

We presume that every medical practitioner appointed lor the 
purpose of selecting men tor service in the tropics will go faithfully 
through a routine examination more or less based upon that adopted 
by the l)est type of assurance companies, and therefore we need not 
lay stress upon such an examination; but there arc certain points 
to which wc desire to invite especial attention. 

First-Class Lives. —Every selected candidate be a first-class 

life and fret front any trace of albumen in the urme. • 

Venereal Disease.- -The examining physician should make it his 
duty to exclude gonorrhoea , not by mere, question, but by actual 
examination, and the same is tme for syphilis. No one should be 
allowed to proceed for the first time to the tropics with an uncurcd 
gonorrhoea or with an imperfectly treated syphilitic infection. 

Further, we are of the opinion that it is the duty of the examiner 
to warn all selected candidates as to the dangers of infection with 
venereal disease in the tropics, and at the same time to give and to 
read to him printed instructions, similar to those provided to-day 
for soldiers, detailing methods for prevention of infection. 

127 
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Every tropical practitioner knows how much sickness and loss of 
work is due, directly or indirectly, to venereal diseasfe; and we feel 
that it is ityot too much, in the interests of the employer and the 
employee alike, *o ask that the above should form part of the duties 
of every medical examiner of candidates destined for the tropics. 
We further submit that eacli health report should state clearly that 
these duties have been carefully carried out by the examiner. 

Vaccination. ■ -It is necessary that every selected candidate, before 
final appointment, should produce a certificate that he has received 
two injections of a vaccine prophylactic against typhoid and the 
paratyphoid fevers, or of a so-called tetra- or penta-vaccine containing 
in .addition to the already mentioned three diseases, cholera or cholera 
and plague. Evideuce of Jennerian vaccination forms part of the 
routine medical examination, and must not be older than seven years. 

Quinine.— Every selected candidate, before final appointment, 
should produce a medical certificate that he is able to take a dose 
of io grains of quinine without developing serious symptoms. 

Teeth. No candidate should be* finally selected for the tropics 
until his teeth are in such a condition as to satisfy the examiner, or 
until he produces a dentist's certificate to the effect that they are 
in good order. 

Alcohol. —The objections to alcoholic candidates are so well 
understood that the men* mention of this point is sufficient (see 
Chapters III., V., and LVf.). 

Age.— We arc convinced that no one under twenty-one years of 
age or over fifty years should be allowed to proceed for service for 
the first time in the tropics. We are also of the* opinion that the 
nearer the minimal age is to twenty-five years the better for 
employer and employee alike. 

Heat and Sun. —Whatever personal views the examiner may have 
as to the effects of heat and sun, lie should nevertheless, as part of 
his duties, warn the selected candidate as to the possible dangers of 
careless exposure to the tropical sun and as to the effects of tropical 
heat, and should acquaint him with methods of prophylaxis. He 
should also give advice on clothing, as we have seen distinguished 
visitors arrive in the tropics in clothing suitable for an English 
winter. .There are, of course, cokl regions and cool seasons in the 
tropics, but the cold is not generally felt by the new arrival from the 
Temperate Zone. • 

Energy.- The selected candidate should be warned that, on first 
arrival, he may not feel the heat of the tropics to be excessive. On 
the other hand, he may feel that the climate suits him admirably, 
and that he is full of energy for work and play, and should be told 
t|f§t>jftis state of affairs will not last for ever, and that, if he allows 
hwpngy ip outrun his common sense, there will be trouble. 

Moderation in ttll things should be indicated as the motto for a 

..tropical life. ■■ 

" ' Dutles df the Examiner. —We have insisted upon the medical 
" examiner giving, advice upon various points to the selected candi- 
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' date. Our reasons for so doing are because he may be the only 
medical practitioner to examine the candidate before the tropics 
are readied. • V 

We feel that it is in the interests of employer and employee that 
every opportunity should be given for the selected candidate to 
keep fit until he reaches the local medical officers. 

Cheek Examination. —We are of the opinion that a check 
medical examination by the local medical officers immediately upon 
the arrival of the new official is advisable, in order to see whether 
entry into the tropics has induced any changes in his health, and 
also for the purpose of giving him local medical advice. 

This check examination is very necessary, as we know that persons 
have arrived slightly indisposed, and have allowed these slight 
symptoms to become serious owing to lack of knowledge. 

WOMEN. 

European and American women proceeding to the tropics are 
usually cither married or about to be married, or, because of the 
scarcity of white women therein, are very likely to be married fairly 
soon, although they may start as nurses, missionaries, etc. 

We therefore consider that all women proposing to live in the 
tropics should he medically examined in the same way as men, and 
should be specially tested as to their ability to stand quinine 
therapy; and if this is found wanting, should be educated up to a 
necessary quinine standard, by regulated small doses, before 
being allowed to begin their *new life. 

Our experience makes us agree with Mrs. Scharlieb that the 
medical examination of women should include the bony pelva and 
the organs contained therein when practical. 

Often women have to live in out-stations far from medical aid, 
and it is little short of criminality not to take the external measure¬ 
ments of the pelvis, and if necessary to investigate the condition 
of the internal pelvic organs by means of a rectal examination. If 
abnormalities are discovered the woman or her husband, or both, 
should be warned as to the possibilities of such abnormalities. 

At such an examination care should be taken to see that there is 
no obvious cause for dysparcunia, as it may cause trouble to the 
examinee ai^L her husband. This has been brought home to us in 
our long experience of tropical practigc. 

Moreover, the woman should be warned as to the possibility of 
menorrhagia (or the much less common amenorrh(en), which may 
beginraftcr arrival in warm climates, and should be given advice as 
to clothing. 

_ The necessity of having the urine exam ned on the occurrence of 
pregnancy should be impressed upon the wife afcd her husband, as 
well as the requirements of diet, exercise, rest in the wanner hours 
of the day, etc. 

White men, as a rule, require at regular intervals visits to temperate' 
climates if their health, strength, and mental vigour are to be 

9 
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maintained unimpaired; and the same holds good, but perhaps with 
more force, for women, who should be allowed leave to cooler tropical 
regions and*to the Temperate Zone as often as circumstances permit. 

When a woman returns to a temperate climate she should be 
advised as to the necessity of an immediate medical examination, 
hs well as of the dangers of the change into cooler weather. 

INVALIDING. 

Two classes of cases require to be considered under this heading 
- viz., the tropical resident about to be invalided to cooler climates, 
and the cool-climate resident about to be sent to the tropics for the 
benefit oi his health. 

With regard to the first, there are two quite different aspects of 
the case, viz.. - 

(а) Invaliding for the Good of the Employer and Employee Alike. 

—This is a matter of common sense, anil is the kindest method of 
dealing with many cases. 

(б) Invaliding because of Health.- Temporary invaliding or sick 
leave should always be advised it the patient's health requires it, 
but his financial status should also be taken into consideration before 
too drastic recommendations are made. 

More difficult by far is the question of permanent invaliding from 
service, and in coming to a decision the medical practitioner has 
many points for consideration with reference to the present condition 
of the patient and his future prospects. * 

The nature of the illness, the physical and mental condition of the 
patient, his age, his pension or gratuity, his possibilities of future 
empldyment in cooler regions, his family, etc., have all to be con¬ 
sidered. 

Among the many difficulties which present themselves under this 
heading we venture to express the opinion that one attack of black- 
water fever should [not constitute per se a reason for permanent 
invaliding. 

On the other hand, we are of the opinion that menial symptotns 
should constitute a reason for permanent invaliding, as the tropics 
are clinaatologidally unsuited for an unstable nervous system. 

As a general rule, if an endemic infection- e.g., bilharziosis- is 
playing havoc with a patient, he should be permanently invalided 
horn that particular area o^areas. which may not mean that he 
should be invalided from the tropics or from the service. 

NATIVES. 

Natives should never be accepted for employment unless they are 
first-class Jives. The eyes require* careful attention, and colour¬ 
blindness should be looked for, especially in certain employments 
• such as railways, steamers, ports, etc. 

% Particular attention should be paid to the 'urine, and natives • 
know many tricks with regard to this part of a medical examination. 

Schistosomiasis of any part of the body should cause rejection. 
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and diffuse leucoderma if the candidate is to work in the sun, but 
it is not possible to give further details, which must be left to the 
common sense of the examining officer. ' 

The invaliding, temporary or permanent, of natives from a service, 
particularly if a pension or a gratuity is available, requires great 
cam, and the possibilities ot malingering must be remembered. On 
the other hand, the effects of such apparently harmless diseases as 
diffuse leucoderma should be borne in mind, and injustice should, 
if possible, be avoided. 


LIFE ASSURANCE. 


Tropical life assurance is in its infancy, and so far has been mostly 
studied in regard to India. 

Insurance offices usually regard 33 0 north to 30° south latitude 
as including the dangerous climates of the world. They usually 
consider those lands which lie nearest to the Equator as the most 
dangerous, because of the heat, the endemic diseases, the lack of 
sanitation, and the imperfect food-supplies. 

But the advance of knowledge with regard to the prevention and 
treatment of tropical diseases, and the (lawn of tropical sanitation, 
has reduced, and is reducing, the baneful* effects of many of these 
factors. For example, the West Coast of Africa used to have an 
official mortality rate of So per thousand, and an official invaliding 
rate of 95 per thousand, but these had been reduced to ai’7‘and 
76*3 pef thousand as long.ago as 1903, and to-day are probably 
much less. * 

It is true that the older type ol official, medical and non-medical 
alike, disliked spending money upon improved sanitation and upon 
the prevention of disease; but this type of official is slowly but surely 
disappearing, and the clanger to-day is that official inertia may 
undo years of official toil. 

It is therefore necessary that a high standard of sanitation and 
disease prevention should be set for the tropics, and that this should 
be maintained; and if this is done, then many of the serious objections 
to tropical life assurance may be removed or abated in the future, 
and as this is done better assurance terms should be forthcoming. 

Very biany tropical practitioners have had experience in the 
selection and rejection of tropical candidates for life insurance, but, 
unfortunately, there arc but few records to be found based upon this 
work. 


In 1897 and later, Cantlie, writing with regard to this matter, 
stated that although the person in the tropics was exposed to many 
deadly diseases, he was not very liable to scarlet fever, rheumatism, 
and pneumonia, and that, excluding malaria, lys chief dangers were 
diseases affecting his alimentary canal and abdominal organs, and 
that alcohol was an even greater curse in the tropics than in temp 
perate climates. % 

He states that the insurance companies deal with each ca|f 
individually, and he suggests that during the first seven years ol 
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residence in a proscribed area an extra premium should be paid, 
but that after that period it should be.reduced to one-half upon a 
certificate from the company’s medical officer that no permanent 
injury to health has been incurred, and that the cost of this examina¬ 
tion should be paid by the insurer. Further, after ten years 1 
residence the extra premium should be reduced to one-third of the 
original sum, and after thirteen years no extra premium should 
be charged, provided always that the necessary certificate was 
forthcoming. 

He points out that a period of danger is the first year or two after 
the old tropical resident takes up his permanent abode in the 
Temperate Zone, and he recommends that an extra premium be 
charged for these two years. 

The next paper, published by Winter in 1909. we have been 
unable t6 peruse in the original, but he apparently lays stress on 
the first few years of residence in India, on the ground that Euro¬ 
peans are very likely to become victims to enteric and similar fevers. 

Caddy in 1912 came to the conclusion that the European docs not 
acclimatize well in the tropics, meaning bv this statement that he is 
unable to rear healthy strong children in India, and^hat he becomes 
debilitated by residence there, requiring a change to a temperate 
climate every four or fifre years, and that alter years of residence 
he is even more liable to sunstroke than on arrival. 

Out of 1,799 cases he rejected U per cent, and loaded 8 per cent., 
making together 14 per cent., which was caused by inferior physique, 
obesity, glycosuria, albuminuria, consumption, consumptive*family 
history, bad family history, syphilis, heart disease, sundry diseases 
(3*39 per cent.), alcoholism. 

With regard to natives desiring insurance, it is true that years 
ago it was only the Europeanized native who sought after this; but 
to-day it is different, and even native women of due social standing 
are allowed assurance, provided that careful inquiries have been 
made, though years ago such an assurance was never considered. 

Caddy adds to tin; list ol causes of rejection ‘ elephantiasis,’ and 
he is of the opinion that opium and hemp are very harmful, but that 
they are not commonly consumed by the insuring classes of India. 

lie considers that Rajahs, wealthy landowner Marwaris, or bankers 
and money-lenders, and petty merchants, an; bad lives, while the 
best native risks are Government servants and native clerks in 
European offices. 

As a rule the native does not consume alcohol, but if he does he 
should be regarded an indifferent risk. 

He also states that the native of India is a shorter man than the 
European, and that height for height he is about the same weight, 
but he is very subject to glycosuria and to hydrocele. 

The discussion on this paper was interesting, and in our opinion 
seme of his views are open to criticism. 

With regard to life assurance in Egypt, the only publication with 
which we are acquainted is by Day, who distinguishes four groups of 
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proposers—vi&. the Western European, the Southern European, 
the Eastern, and the Egyptian. 

In general, he considers the first class to be a good risk bn the same 
terms as in Europe, bulTwith regard to the second he considers that 
they should be examined in their own homes, and each case should 
be judged on its own merits, and the third class is intermediate in 
risk between the second and fourth. 

The native Egyptian appears to be a great difficulty, owing to 
the paucity and unreliability of the family history, while sexual 
excess and cigarette-smoking arc considered to balance the lack 
of alcoholic excess. Rheumatic fever, tuberculosis, and syphilis 
are rife, and he is liable to many tropical diseases, including ankylo¬ 
stomiasis, pellagra, splenomegaly, relapsing fever, typhus fever, 
and the schistosomiases, so that lie is not a good risk until education 
and sanitation improve matters; but Day says a proposer then in 
good health, and whose children arc successfully reared and whose 
education has been sound, may be accepted for a whole life on 
European terms, but this was contested during the discussion on 
his paper. • 

The common sense of the whole matter is that tlirru is an increased 
risk on the life of the European living in the tropics, and that it is 
most marked during the earlier years of his residence; there is a 
considerable risk in insuring native men. and that this is greatly 
increased when considering native women. 

EXPECTATION of life in tropical natives. 

The expectation of life in India compared with the same for 
England may be gathered from the following table obtained from 
Hardy via McCay’s book •- 


Age. 

. 

India. 


England. 


Males. 

Females. 

Males. 

Females. 

0 

24*6 


43'7 

* 47‘2 

5 

37'i 

30-1 

52*7 

54*9 

10 

35*5 

34’4 • 

49-o 

3*** 

13 

3**3 

3i*7 

44*5 

4 h ’5 

20 

29*2 

29*3 

40-3 

42*4 

*5 

26*3 

27*0 

36*3 

3*5 

35 

21*1 

22*4 

28-9 

3i’2 

45 

16-5 

»7*9 

22*1 

24*0 

55 

12'2 

I.V 2 

15*7 

I 7’2 

$5 

8*2 

8-7 

10*3 • 

M *3 


-- 

--- 

— 

■ r 


The figures speak for themselves, but they were compiled yearfl^ 
ago, and it is possible that more modem tables might show a better J 
expectation of life. ’ 
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CHAPTER VII 


TEMPERATURE AND HUMIDITY 


Preliminary—High atmospheric temperatures—Conclusions- References. 


PRELIMINARY. 

Having finished with the introductory i>ortion of our task, we 
enter upon the second part of this book, which is devoted to the 
causation of disease, and is therefore essentially pathological. This 
subject is divided into three sections, embracing the physical, 
chemical, and parasitic causes ol' tropical diseases. 

• 

HIGH ATMOSPHERIC TEMPERATURES. 

The present short chapter is confined to a brief consideration of 
the pathplpgical effects of high atmospheric temperatures, which 
are the most important physical causes of disease in the tropics, 
and are only markedly evident when there is a definite amount of 
atmospheric humidity; and therefore wo have entitled this chapter 
Temperature and Humidity. 

To exemplify what we mean we will quote a concrete example. 
In a certain tropical locality there were the usual high air tempera¬ 
tures with relatively low humidity and cool nights until about the 
middle of a month, when the temperature rose to n6° F., the humi¬ 
dity increased, the sky became cloudy, and for twenty-four hours 
there was little breeze. During this period about fifty laboratory 
animals died, though well protected from the sun by living in large 
brick houses. They showed post-mortem the typical signs of heat¬ 
stroke—viz.^ the congestion of the meninges and brain, and the 
marked congestion ol the lungs, wjiich were almost black with 
stagnated blood. During this period there were a few deaths in 
the population of the place from the same cause. 

Clinical experienfahas shown that there are two different pictures 
associated with thepathological effects of high air temperatures. 
The first picture is that of extremely high fever, and is called heat¬ 
stroke; while the second is depicted by collapse and low bodily 
temperatures, and is named heat-syncope. 

We have investigated these two conditions experimentally. It 
was our practice in our journeys from Ceylon to Europe to test the 
effects of high* air temperatures upon ourselves, and such of our 
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fellow-passengers as took an interest therein, when passing through 
the Red Sea m the hot months thereof. 

The air Qf the engine-room in steamers is laden with aqueous 
vapour, and certain comers can be found near the condensers with 
high air temperatures and practically no draught—or, in other 
words, with conditions analogous to those under which Haldane 
performed his experiments which wc have mentioned in Chapter Ill. 

When the steamer is in the hottest part of the Red Sea in a warm 
month, if a person, lightly dad and in good health, places himself 
in such a comer, with a clinical thermometer in his month, it will be 
found that at first he begins to sweat violently, and fora time remains 
at a normal temperature. Hut in due course his temperature will 
gradually rise and his pulse-rate increase, until temperatures of 
over 102° F. are reached, and the jierson breaks off the experiment 
because he feels uncomfortable, after which his temperature slowly 
returns to normal. 

We have performed iliis simple experiment several times, but on 
one occasion, in a person who was not in very good health, tlic 
temperature, alter reaching ioi° F., ceased to rise; the skin became 
cooler, the tension of the pulse altered remarkably, and he bt££n 
to look ill. The exj>urimont was quickly stopped and stimuUfliis 
administered, so that hfi did not suffer any serious effects, though 
it was some hours before he felt quite right. 

These two experiments show that a high atmospheric tempera¬ 
ture can act in two ways. In th<- first there was a gradual gsc of the 
body temperature, which, it continued long enough, \pould probably 
have resulttxl in hyperpyrexia. In the s^'oond, after an initial rise*, 
fho heart became embarrassed, and if the heat had been continued, 
there appeals no reason to doubt that this person would have 
passed into a condition of syncope. 

There are, therefore, two distinct clinical entities to he considered 
- -viz., heat-stroke, characterized by high bodily temperature; 
and lieat-syncope, in which then* are symptoms due to cardiac 
failure but no fever, both of which are brought about by the same 
cause—viz., high atmospheric temperatures associated with 
moderate or high humidity. 

Such are our views; butit is as well lor the reader to be acquainted 
with those of other authors, which may be briefly stated in an 
historical account as follows: — * 

High air temperatures, whether m the day time or at sight, have been 
known since ancient times to have an effect upon human beings. The case of 
Hie child of the ShunamiW* woman dc»« ribed in the English Bible in 2 Kings iv., 
from verse 18 onwards, is probably the earliest on rjtoord. The child com¬ 
plained to his father of lus head when out with the reapers, and was carried 
to his mother, and is reported to have died at twelve noon—became insensible 
—but recovered undei* Elisha's treatment, which appears to have been of the 
nature of massage. This treatment reminds one strongly of the active 
friction by which the miners ot the Comstock Silver Mines of Nevada are said 
to treat successfully those of their fellows who faint when coming out of the 
warm mine in which the hot, steamy air has a temperature of 128* F. 

It has been said that though old writers such asno Cassius described these 
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conditions, the medical writersof ancient times were silent about them. 
This does not seem to be quite just, for Pauhis JSgineta, Oribasius, and the 
Arabians certainly understood that there were head symptoms -which they 
called ' siriasis' (after Sirius, the dog-star), due to excessive heat. Certainly 
this knowledge was lost, surd Cardanus, ur the sixteenth century, describes 
symptoms due to morbus attonitus (apoplexy) brought about by the heat and 
drought of tiie summer of 1543 in Florence. After this for a long time the 
disease was considered to be an apoplexy till 'Boerhaave, early in the 
eighteenth century, introduced the name ‘ insolatio,' and considered it to be 
a phrenitis— i.e., meningitis. *" 

unkqjd (1819) thought that the congestion of the lungs caused death by 
ryxia; Swift (1854) that it was due to exhaustion produced*by fatigue; 
(1857) evidently confounded pernicious malaria and heat stroke. I-evick 
(1859) suggested that it was an acute specific fever; II. C. Wood (1803) con¬ 
sidered that it was due to a ] oison developed in the blood, and called it 
thermic fever; while Stiles (1864) performed experiments on animals, and 
concluded that the disease was due to the direct effect ol heat on the muscular 
system. 

In 1869 Enlcnhcrg and Void staled that the disease was due to sudden 
liberation of the gases 4 in the blood; and Weikard and Kidiardson attributed 
it to clotting of blood in the vessels. 

In 1870 Vallin performed several experiments by loyally heating parts of 
the body, and concluded that there were two conditions: {1} sthenic insolation, 
titte to coagulation of the muscle fibres of the lett ventricle; (2) asthenic 
insolation, due to the fiction of heat on the nerve centres of the brain, thus 
disturbing the innervation of the heart. 

In 1871 ami 1872 Claude Jfcrnnid perlormfid some experiments which 
tended to show that when a warm-blooded animal died as the result of heat, 


it was due to rigor iu the musculature ot the heart. 

Tn 1872 II. C. Wood performed experiments which showed that sunstroke 
could be^ produced iu animals as readily as iu man by artificial or natural 
heat. 

Ho came to ftie conclusion that death took place from asphyxia, and that 
after death the rigidity of heart and muscles was due to the coagulation of 
the myosin, and he further poinl<*d out that thi.-. will take place at once in the 
heart if the temperature of the IkkIv reaches 115° l’., and said tliat he con¬ 
sidered it to be the cause of sudden deaths in soldiers in battle. Further, he 
pointed out that the heating of the brain of a mammal to iu8° F. produces 
insensibility, with or without convulsions, and that when 113° F. was reached 
the animal died, and that, though the general symptoms of sunstroke were 
absent, the nervous symptoms were present. lleVame to the conclusion that 
no capillary thrombi were formed, that no poisons were generated in the 
blood, and that the real condition was the heat acting upon the nervous 
system, as a result of which there was rapid metabolism, which used up 
oxygen and at the same time induced brain changes, causing asphyxia. Hut 
he distinguished from the true heat-stroke:- - * 

1. Acute meningitis or phrenitis, due to exposure to the sun, in which he 
disbelieved.* 

2. Heat exhaustion, duo to working ilfta heated atmosphere, which ho said 
did not differ from acute exhaustion due to other causes, and therefore was 
not true sunstroke. 

In 1879 Tacubash classified heat accidents into: (r) sunstroke due to tin- 
action of the sun dfl the body, when the temperature may reach 11 l«« 

113° F. (45* to 46“ C.); (2) heat-stroke, due to exertion, and often seen in 
marching troops in the Temperate Zone; (3) thermic fever, which he considered 
to be the true heat-stroke of the tropics, riue to accumulation ot heat in the 
human body in consequence of high atmospheric temperatures without 
exposure to the sun or muscular exercise. 

Dony (1884) considered that there were two main conditions: {:) sunstroke, 
due to the sun's rays acting upon the cranium and brain, only without very 
great rise of temperature; ana (a) heat-stroke, due to intense heat acting on 
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the whole body and alter certain prodromes, resulting in a rapid rise oi tem¬ 
perature to a great height. 

In 1893 Saquel classified the diseases into (x) sunstroke, meaning the 
erythema due'to the sun's rays; and (2) insolation, meaning the action oi the 
sun on the nervous system, producing either congestion (mild form in the Tem¬ 
perate Zone) or meningitis and encephalitis (severe form in the tropics); 
(3) heat-stroke; and {4) thermopeliosis, a combination of insolation and heat¬ 
stroke. 

In 1898 Sgmbon defined heat exhaustion as an ordinary syncope, while he 
considers that under the term' sunstroke ’ there is confounded an infectious 
fever which he calls' siriasis/ due to some micro-organism as yet not defined. 

In the period 1898-1907 Sir Patrick Manson, in his book on tropical diseases, 
recognized three conditions: (1) heal exhaustion—sudden cardiac failure or 
fainting, brought about by exposure to high atmospheric temperature; 
(2) siriasis, an acute disease developing in the presence of high atmospheric 
temperature, and characterized by sudden incidence of hyperpyrexia, coma; 
and (3) sun traumatism, or direct action of the sun's rays on the tissue, causing 
either sudden death or a febrile condition. 

In 1905 Van Brero, in Mensc's' Hand buck der Tropenkrankheiten,' recog¬ 
nizes (1) heat exhaustion, due to excessive heat from the sun or other source; 
and (2) sun traumatism, caused by the direct action of the sun's rays. 

In 1907 Sir Joseph Fayrer, in Allbutt and Rolleston’s' System/ recognizes 
(1) a state of exhaustion leading to syncope, and (2) an overheating of the 
nervous centres, blood, and tissues, leading to thermic fever. 

In 1908 Brook defines diathermasia as the effect of heat on the thermotaxic 
mechanism, and pheebism, a kind of shock due to the actinic rays from the sun. 

(For the continuation of this history sec Chapter LVI.) 

It will thus be seen that authorities in general recognize the action 
of heat and the action of sun's rays as being separate, and, further, 
that heat may produce a syncopal condition of fever, while the sun's 
rays may also cause syncope and fever. Some f6w, including 
especially Sambon, suspect the presence of an acute specific fever 
as being concealed in the diseases above mentioned. Others, again, 
consider the symptoms to be toxic in origin, so that there are four 
theories: (1) caloric; (2) actinic; (3) microbic; (4) toxic. 


CONCLUSIONS. 

Personally, we believe that high atmospheric temperatures with a 
sufficiently high atmospheric humidity and more or less stagnation 
of the air can produce the clinical pictures called heat-stroke and 
heat-syncope, especially in people working hard at manual labour and 
clad in unsuitable clothing. • 

As to the reason why some persons should develop these 
symptoms, while others living under exactly similar conditions 
escape, we believe it to be a matter of general health and personal 
habits, which in the one case disturb the metabolism of the body, 
causing a derangement of physical or chemical heat regulation, while 
in the other case this .mechanism is working normally. 

The regulation of bodily heat can be disturbed by anything which 
tends to derange metabolism or heat regulation, such as overwork, 
lack of care in protecting the body as much as possible from heat 
by the means indicated in Chapter III., p. 89, alcoholism, and the 
effects of bodily disease. 
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Muscular work is especially dangerous, as under certain conditions 
even a couple of sets of tennis may produce a temporary increase 
of the bodily temperature, which may rise as high as ioi°-io2° F. 

If in addition to the deranged heat regulation there is added 
cardiac weakness or lack of vaso-motor control, then heat-syncope 
and not heat-stroke appears. 

The essential pathological change producing death from heat¬ 
stroke is the partial coagulation of the globulin found in the cells 
of the body. It is possible that this coagulation takes place first 
in voluntary and cardiac muscles, thus leading to respiratory and 
cardiac failure, while later marked changes are to be found in the 
nerve cells, especially in the medulla, leading to clironiatolysis. 

The clinical description of these diseases will be found in the 
third part of this book, in Chapter I.VI. 
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Preliminary—Increased pressure- Diminished pressure-—lladiation- - 

Klre 11 if ity—itelcreiicob. 


PRELIMINARY. - 

The present chapter is devoted to the study of the pathological 
effects of atmospheric pressure when considerably increased or 
diminished, and of the rays from the sun under conditions which 
produce disease. , 

If there are pathological effects, other than those already 
mentioned (p. 88i, as the result of rays from the moon, they are. 
unknown. Probably (hoy do not exist, and possibly the effects 
already described may be due to the fact ihat the moon’s rays when 
reflected become polarized. 

A passing reference will be made to the effects of lightning, as 
death Irom tbh> cause is not infrequent in tin; tropics* 

INCREASED PRESSURE. 

The work oi facilitating trade by means of roads and railways 
throughout the tropics necessitates the construction of bridges 
across dee]) rivers, and therefore for many years to come the efforts 
of artificially inoroa-ecl atmospheric pressure will be more obvious 
in these regions than i-Kewhere. 

Moreover, for centuries tropical nativi*s have been exposed to 
increased pressure when diving for commercial purposes, and though 
generally they do not remain down long enough to suffer any bad 
effects, still at times these arc noted. m ' 

The effects of greatly increased atmospheric pressure are usually 
termed ‘ caisson disease,’ because it was observed first in connection 
with the special compressed air apparatus used by engineers for 
work under water. 

In 1878 Paul Pert, as the results of his experiments upon animals, 
showed that the; extraordinary symptoms of this disease could all 
be explained by increased atmospheric pressure, but it is mainly 
by the labours' of Leonard Hill that Paul Bert's work has been 
confirmed and made known. 

Symptoms of the disease are rarely observed until a pressure of 
one atmosphere (15 pounds to the square inch) has been reached. 
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but above that point the clanger rapidly increases, and at two 
atmospheres the risk is very considerable. 

The causation is due to the fact that the blood absorbs nitrogen 
from the compressed air, and this gas is retained in simply solution 
in the blood-plasma Solely by the increased pressure. If.onow, this 
pressure be rapidly diminished, the nitrogen is liberated in the form 
of bubbles in tffe plasma, and these in their turn block the capillaries 
and also tend to accumulate* in the heart. The other gases, oxygen 
and carbon dioxide, have nothing to do with the causation, for 
obvious reasons, because oxygen would be rapidly absorbed by the 
tissues, and the other gas cannot be increased in "the blood affected 
by compressed air. 

Nitrogen is also held in solution in the tissues, especially in fat, 
and hence fat people arc more susceptible to the disease. 

Time is required to saturate the blood and tissues with nitrogen, 
and therefore the danger increases with the length of exposure. 

The actual liberation of the bubbles of nitrogen will not take 
place until decompression is begun. II this is rapid, then the 
symptoms will be severe; if slow, they may be few or absent; but it 
has been found 'that danger depends upon relative and not absolute 
reduction. Thus, two atmospheres may rifely be reduced to one, 
four to two, six to three, but three atmospheres cannot be reduced 
to one without danger. 

Decompression should therefore be based upon reduction to-one- 
half of tfcat at which work has been done, and utter that there is a 
considerable muse, during which muscular exercises are performed 
to rid the body of the nitrogen; and, again, a half-decompression, 
and so on, but each interval must be considerable. 

As the symptoms are due to bubbles ot gas, they an* extremely 
varied, but pain and paralysis an* ilie most marked, and should be 
treated by immediate recompression, followed by slow-decompression. 

The medical examination of persons about to work on these lines 
is most necessary, and all fat persons and those with any organic 
lesion should be rejected. 

DIMINISHED PRESSURE. 

The attention of tropical workers has been drawn of late to the 
effects of diminished atmospheric pressure as exemplified by able 
accounts of the mountain- Sickness of the Andes. 

Normal atmospheric pressure iu alveolar air, vrliu.h is saturated with aqueous 
vapour, is 760 millimetres of mercury, of which 47 are due to the pressure 
of the aqueous vapour, and therefore the rest is due to air gases, of whit It 
oxygoe, which is present in a^reportipn of 14*2 per cent., is responsible lor 
101 and carbon dioxide for 40 millimetres. 

If the oxygen percentage i£l inspired air falls froni 20*9 to 12 per cent., 
hypcrpnoca takes place; If to 10 per cent., cyanosis appears and increased 
frequency of the heart; and j&t 5 percent, thjyre is loss of consciousness. 

lx the atmospheric pressisiie-is redueedt* 580 millimetres, the want of oxygen 
begins to tell upon the breathing, and the carbon dioxide pressure in alveolar 
air is also diminished. 
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Mosso and Aggaxotti, noting the favourable effects of adding CO a to inspired 
air and reduced oxygen pressure, came to the conclusion that mountain sick* 
ness was * acapnia'— i.e., primarily due to deficiency in carbon dioxide— 
but the real facts are that Paul Bert was right in tracing it primarily to lack 
of oxygen, produced gradually. Mountain sickness usually begins about 
6,000 to 7,$x> feet, and is more marked at heights of over 10,000, but after a 
sojourn of'one or two weeks the effects pass away. The physiological effects 
. of high altitudes have been studied by Haldane, Douglas, and others, at a 
height of 14,000 feet and a barometric pressure of 457, when it was found that 
though persons became ill within half an hour of arrival, their symptoms were 
relieved immediately by inhalation of oxygen, and acclimatization took place 
within eight to ten days. 

The partial pressure 1 oi CO s in alveolar air had fallen to 27 millimetres, 
and the carbon dioxide ventilation had increased considerably, and therefore 
the alveolar oxygen pressure was raised above what it otherwise would have 
been— i.e., 52 millimetres. 

The arterial oxygen pressure was 35 millimetres above oxygen pressure in 
alveolar air, and accounted for the disappearance of mountain sickness and 
for the bright red colour of the lips. On arrival it is little above that of alveolar 
air, therefore acclimatization depends upon the development ol the powers of 
the epithelium ol the lung alveoli to »u lively secrete oxygen inwards, a power 
which does not exist during rest a t sea-level. 

The haemoglobin is increased in a tc w weeks’ residence to 115 to 154 per cent., < 
as indicated by the Gowers Haldane scale; and this slow increase is associated 
with a slow increase in the total haemoglobin of the body and a slight increase 
in the blood volume. 

The red bone marrow is ircreased in amount (as shown by experiments on 
dogs by Zantz), and there is new formation oi reel corpuscles and a diminished 
alkalinity of the plasma for unknown reasons. 


RADIATION. ' 

* 

Radiation from the sun, of heat and chemical rays, is potentially 
an important factor in producing pathological conditions in man 
residing in all climates, but more particularly in the tropics. 

In temperate climates its heat effects have been especially studied 
by Kubner, Cramer, and Wolpert. who state that, adding half the 
number of degress of difference between the register of the black 
bulb thermometer and that of the shade thermometer to the shade 
temperature, one obtains a figure which corresponds to the thermic 
effects of the sun. This calculation in the tropics gives a tempera¬ 
ture considerably above that of the body, but the only exact method 
of measuring the caloric value of radiation from the sun is the 
pyrheliomdcr of A wg.s/ivm, as used in Manila by Aroij. ^Schmiclt 
estimates the heat effect of tlie # tropical sun as being equal to 2 small 
calories per square centimetre per minute. 

Now, the animal body having a much higher coefficient of absorp¬ 
tion of heat than has the air, is capable tif absorbing these rays, 
and hence of becoming hotter; therefore in this way exposure to 
the sun tends to make the body hotter and helps in the production 
of the heat-stroke already considered in the last chapter. 

It is, however, with the chemical rays that we are more concerned 
in the present section, and as yet there are but few observations*on 
this subject in the tropics. 

The earliest experiments, witn a view to ascertaining definitely 
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whether there is such a condition', were those by Scaghosi on rabbits 
exposed to the Sicilian sun. Their temperature rose cons derably, 
and if the experiment was continued long enough they died, but 
if it was stopped they recovered. The post-mortem changes were 
hyperaemia of the meninges, heart, lungs, liver, and spleen. The 
nerve cells of the brain and spinal cord showed coagulative necrosis 
and chromatolysis. 

The next cxperiipegts of importance on the aetiology of this 
condition are those of Mollcr on rabbits, who showed that thermal 
rays, with or without chemical rays, if directed on to the skin cover¬ 
ing the skull, produced more or less intense cerebral disturbance, 
and sometimes even sudden death. The autopsy after intense 
irradiation showed the skin of the head much swollen and bloody, 
with gelatinous exudation in the subcutaneous tissue. The peri¬ 
osteum, cranial bones, and dura were discoloured, and covered with 
ccchymoscs. The vessels of the brain surface were much dilated, 
and. showed numerous, and in part confluent, ccchymoscs. 

.Our.own experiments on rabbits, performed yearly for several 
'years, during the particularly hot weather in Colombo, show that 
if such animals are exposed to the sun at about twelve noon they 
die with all the symptoms, j>ost- mortem appearances, macrcfecopical 
and microscopical, of sunstroke, in about sixtv-seven minutes, 
whereas other rabbits similarly treated and exposed at the same 
time and in the same place, but protected by red glass, live. 
Although it is true that the red glass did absorb a proportion of the 
4 ieat rays, stilljthc rabbit w;is intensely hot to the touch at the end 
of the experiment, being kept in position under the red glass by 
being placed in a box painted black externally and so narrow that 
the sun’s rays fell directly upon its shaven head and unshaven back. 
Nevertheless, the protected rabbits, though kept under observation 
for months, never seemed to be any the worse for their treatment. 

We came to the conclusion that the ultra-violet rays were not 
the pathogenic agent in these experiments, but that the active rays 
were in the visible blue and violet; and in this we were much aided 
by Professor Browning, who supplied us with glasses spectroscopi¬ 
cally adjusted. 

Aron studied the action of the tropical .sun in the Philippine* Islands, and 
concluded— 

i. Under climatic conditions rabbits and monkeys, having by nature only 
a limited power of physical heat regulation, die it exposed to sun, the body 
temperature rising to lchrile heights. 

s. The post-mortem findings ars> haemorrhagic lesions of the meninges and 
(in monkeys) of the heart. 

3. In animals with a poorly developed sweat-gland system the subcutaneous 

tissues are heated by radiation from the sun to temperatures abovo that com¬ 
patible with life. ^ '' 

4. The human skin is warmed to about j° to 4 0 abuvouormal skin tempera¬ 
ture^ but an increase in bodily temperature is prevented by evaporation oi 
sweat, which causes a fall oi skin temperature. 

* ii3* ® rown skin shows a smaller rise in temperature than white skin, due pos¬ 
sibly to an earlier and better water evaporation by sWeat secretion. Hence a 
coloured skin is a better heat regulator than a white skin. 

xo 
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6. The air in human hair, especially black hair, under the influence of the 
tropical sun, acquires temperatures far above those compatible with life. 

fie also states that increased body temperature probably accounts for many 
of the accidents called sunstroke or heat-stroke, and he thinks that an excessive 
and continued watery evaporation from the skin, while avoiding a rise of body 
temperature, may lead to collapse, unless the lost water is replaced. 


We believe that it is possible that direct radiation from the sun 
can bring about sudden death and congestion of the meninges of 
the brain. The connection between sunstroke and the chemical 
rays' requires more investigation; but, whatever this may produce, 
there is no doubt that if the improperly protected head is exposed 
to radiation from the sun, headache and a feeling of illness is often 
produced, and that therefore adequate protection is required. 

As is well known, monkeys prefer the shade to the suits rays, and 
seem to understand the danger therefrom; and yet no one is afraid 
of monkeys dying from the heat in laboratory outhouses, though its 
effect on other kinds of tropical animals, such as gerbils, is a matter 
of bitter experience, leading to the loss of strains of trypanosomes. 

We hold, however, that there is no clinical difference between 
heat-strokeTand sunstroke, and therefore these will be considered 
as one andjthc same disease in the clinical section of this work 
(see Chapter LVf., p. 1449). 


ELECTRICITY. 

Thunderstorms are olten of extreme violence in the tropics, and death from 
lightning-stroke is much commoner than in the Temperate Zone; but the signs 
of lightning-stroke are exactly the same as those usually recorded in books 
on general surgery, and need not be repeated here. 
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.CHAPTER IX 

SOME TROPICAL TRAUMATISMS 


Remarks—Trauma tiaras brought about by animal agencies: the larger 
Carnivora; the smaller Carnivora; the UnguLata; the Proboscides; the 
Reptilia; the Selachii; Man—Traumatisms due to physical agencies: 
Foot-binding—Heavy fruits—Electric fans—Powdered glass—Bamboo 
hairs—References. 


REMARKS. 

In the tropics many accidents and injuries occur which} are 
but rarely met with in temperate climates. These accidents 
and injuries may be divided into two categories—traumatisms 
brought about by animal agencies, and those due to physical 
agencies. Under the first heading come those caused by the bites 
or maulings of wild and domestic animals, as well as the injuries 
caused by man's bite. In the second division are grouped various 
accidents caused by electric fans, by the fall of heavy fruits from 
trees, aitd, lastly, the peculiar deformity of the foot in high-class 
Chinese woman brought about by bandaging the feet of young 
female children. 

There are, of course, many other traumatisms which might be 
worthy of note, as, for example, penetrating wounds of the abdomen 
by sword-fish, as described by Renner, or bites by Congo fish, as 
privately mentioned to us by Christy; but they are cither too rarely 
met with, or else they are too well known in the Temperate Zone to 
require notice here. 

It will be observed that we make a distinction between the 
physical injury caused by the bite of one of the larger animals and 
the chemical injury caused by a venomous animal, and we do this 
advisedly, while folly recognizing that the former may introduce 
septic toxins, sometimes in huge amount, as well as germs into the 
wounds so produced. • 

TRAUMATISMS BROUGHT ABOUT BY ANIMAL AGENCIES. 

Traumatisms caused by the Larger Carnivora.—The word ' trau¬ 
matism * is peculiarly suitable |or this nomenclature, as it is derived 
from the Greek words rpavfm (a wound) and Orjpiw (a wild animal). 
The synonyms axe Morsus and Rostro et Unguibus dilacera- 
tio (Latin); Snypa, &uunrwrjifa; K«nr», airapaypoi (Greek); 

Morsores, Decnirements musculaires, Dilacerations, Deplecement 

• * - . - 
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des chairs, Myalgies traumath£rigenes (French). Under the defini¬ 
tion * Traumatisms caused by the larger Carnivora ’ we refer especi¬ 
ally to the injuries inflicted by the bites, rends, and scratches pro¬ 
duced by the teeth and claws oi species belonging to the families 
Felidae and Ursidae. 

In the Felidae are Felts leo Linnaeus, whose habitat is Africa and 
Asia; F. tigris Linnaeus, habitat Asia; F. pardus Linnaeus, habitat 
India; F. leopardns, habitat Africa; /*'. onca Linnrcus,habitat South 
America; F. pardalis Linnams, habitat South America. These 

cats have a general dental formula, j’ giving thirty teeth 

for the whole mouth, which include the most perfect types of carnas- 
sial teeth capable of producing exceedingly severe lacerations. 
These animals feed not merely on the fresh prey which they have 
recently £iain, but also on its body lor a day or so after its death. 
Their maws and claws, therefore,’ become exceedingly foul, being 
infected with micro-organisms and their toxins, and hence the great 
danger of septic intoxication and infection, which markedly increases, 
the gravity of the injuries inflicted. 

The other family, Ursidre, includes the bears wlii6h are found in 
India and Ceylon— e.g., Ursus turquatus, ol the Himalayas, and 

U. malayanus. Their dental formula is Z" ■ ' ** -forty-two 

3 * 4 * 3 

teeth in the mouth, but these do not include camassial teeth, which, 
added to the facts that they arc not as a rule such foul feeders and 
often eat vegetal foods, causes their bites to be not quite so serious 
from a septic point oi view as those of the Felida;. Their claws, 
however, may produce most serious effects of both a traumatic and 
of a septic nature. 

The importance of the septicity of these wounds has been well 
appreciated from the earliest times, for in the fifth book of his 
' Dc Medicina ’ Celsus remarks with regard to the bites of men, 
apes, dogs, and ferocious animals, * Omnis autem fere morsus habet 
quoddam virus,’ and on this he based his treatment. This state¬ 
ment has been quoted again and again in tiic centuries which have 
passed since the days of Celsus: for example, by Morgagni, when 
investigating the serious illness produced in a young "lady by the 
peck of a sparrow inflicted on a finger, and by Hcistcr, of JLelmstadt, 
in the. section on bites in his ‘ System of Surgery,’ published in 1739. 

It is of course possible for any person of any age and either sex 
to be the victim of wounds inflicted by these animals, but the 
persons most frequently injured are hunters (shikaris) and sports¬ 
men, while the district postmen in jungle regions run great risk, as 
do shepherds and, to a less extent, herdsmen, and to a still less extent 
cultivators and villagers living in lonely places in the bush or jungle. 
The present writers have also encountered wild animals under un¬ 
expected circumstances during their journeys into the interior of 
Africa; but the risk which an ordinary traveller with his gang of 
porters runs is relatively small, particularly if he has some slight 
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knowledge of the habits of these animals. The most dangerous 
region to travel through is tall grass, as the hunter or traveller anil 
the wild beast may meet suddenly, and it is here that an accident 
is more likely to occuMhan in more open scrub country. Another 
prevalent cause of accidents i* the beating by means of men on foot 
of jungle or bush into which a wounded animal has retreated. The 
especially dangerous animal under such circumstances is the tiger, 
and as eminent as authority as Sir Samuel Baker has especially 
drawn attention to this fact, and has stated that if no elephants are 
available then a herd of buffaloes should be. driven through the 
jungle, as they will quickly dislodge tin* tiger. The possible presence 
in the vicinity of the mate ol the attacked animal should always be 
borne in mind, as the omission to remember this simple fact has often 
led to unpleasant accidents. 

The physical signs and symptoms produced by these bites and 
mauls may be divided into general and local. With regard to the 
former, immediately after being bitten or mauled the victim, if 
able to stand, feels giddy, turns pale, becomes unable to stand, 
and, if the injury is at all severe, quickly pusses into a condition ol 
shock with a weak pulse, cold extremities, pinched and drawn lace, 
and weak voice, and mav become insensible, which, indeal, is often 
his condition when first rescued in the severer c;wv As a rule he 
remains in a more or less torpid condition, sleeping day and night, 
anil suffering severely, when aroused, from thirst and pain: All 
these symptoms are more accentuated in Kuropeans than in natives. 

Usually reaction sets in -iairly quickly, the temperature rising 
to ioi° to 102 0 1'\ or even more, while the pulse is generally quick, 
ranging about tio to 120 beats per minute. Usually the toq>or 
continues for sonic time, but delirium may intervene. The mouth 
and throat continue to be dry, and thirst is still a marked symptom. 
Locally the injured region 111av show rends and tears in the skin, 
lacerations of the muscles, tendons exposed and tom, vessels and 
nerves injured, and perhaps torn across, with more or less 1 Hemor¬ 
rhage. bones may be exposed, bruised, broken, or dislocated, joints 
may be exposed, opened, and injured. Around the iujuivd regions 
the parts are bluish or red in colour, and swollen, and quickly 
become endematous, linn, and hot to the touch. . 

If the wounds arc but slight, the inflammation mav remain super¬ 
ficial, but usually the great danger is*a cellulitis associated with pus 
formation and intermittent fever. A more serious complication 
is spreading or acute traumatic gangrene. I-ater, as the patient 
recovers, there is the liability of sinus formation and of stiffness in 
joints. 

It is very important to remember that malaria can occur a> a 
complication, and that therefore some of the intermittent tempera¬ 
ture may at tiines be due to this cause. There is no difficulty with 
regard to the diagnosis as a rule, as there is generally a history to 
be obtained, while the local signs are sufficiently indicative of the 
condition, but the prognosis with regard to even slight wounds 
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most at first be guarded, especially in Europeans, as it is impossible 
to foretell how serious the intercurrent septic infection may prove 
to be. 

The treatment resolves itself into two distinct categories: first, 
the first aid when the rescue is effected; and, secondly, the usual 
surgical treatment. 

With regard to the first aid, the usual methods for arresting 
haemorrhage, combating shock, and carrying the victim arc too 
well known to require repetition, but the thorough washing of the 
wound with water, even jungle water, would appear preferable to 
leaving the poisons from the animal’s teeth and claws in the wound. 
We consider that a small first-aid surgical case containing antiseptics, 
bandages, etc., should form part of the outfit of every sportsman, 
and that antiseptics should be added to the water used to wash the 
wound. ’ 

As a rule the hemorrhage has more or less abated by the time 
the man reaches a hospital, but any possible source of bleeding 
must be at once attqndod to, and the wound thoroughly washed 
and syringed with warm iodine lotion. Pieces of dc«ul or sloughing 
tissue may be removed, but it is better to defer any serious operative 
treatment for twenty-four hours if possible, as it is very dangerous 
to perform anything of tliis nature in the condition of shock usually 
exhibited by the patient. The parts may be drawn together by a 
suture if necessary, but very few of these should be inserted, and as 
free drainage as pc»ssible allowed. Repeated and carefully*applied 
antiseptic dressings must be carried out.* Antitetanicascrum should 
always be administered with the view of preventing possible tetanus. 

As soon as there is any suspicion that cellulitis has supervened, 
free incisions must be made, and hot antiseptic baths, hot fomenta¬ 
tions, or Bier’s treatment must be applied. 

Amputation is necessary if spreadiiig traumatic gangrene super¬ 
venes, when it must be performed as high up the limb as reasonable, 
as it is useless to do repeated operations first at low and then at 
higher levels, while all the time the disease is spreading. Sinuses 
require to be scraped and plugged with antiseptic gauze. 

when recovery is proceeding and the septic infections have 
ceased, plastic operations are necessary to close the largg wounds 
left by the destruction of the tissues, while massage and douches 
may be required to prevent joints from becoming stiff. 

As regards general treatment, the first requirement of the patient 
is usually plenty of water to drink to relieve the urgent thirst from 
which he suffers, and to dilute the toxins of the possible intoxication. 

At first the food should be of the lightest description—broths, 
soups, and milk diet- -and later the ordinary hospital diets may be 
gradually introduced". 

With regard to prophylaxis, the natives often adopt simple 
protective remedies, such as a bell and spear, or a stick and a small 
axe, the latter being in use in districts infested by small bears. 
For a sportsman it is important to thoroughly understand the habits 
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of the ferocious creatures which he is hunting, and especially to 
know what they usually do when wounded. In travelling in the 
African bush, a zareba with a fire is usually a goodprotection during 
the night. - • 

Traumatisms caused by the Smaller Carnivora. —Under this 
heading come the traumatisms caused by members of the family 
Cauidse, of which Cants lupus Linnaeus, the wolf, C. aureus, the 
jackal, and C. famliaris , the dog, may be quoted. Their general 


dental formula is 1 ‘ ** 2 ™ forty-two teeth. A wolf bite resembles 
3. 1. 4, 3 

that of the larger Carnivora, while jackals generally attack 
children, inflicting severe wounds, often of a septic nature. The 
jackal is often infected with hydrophobia, which he spreads to the 
village dogs, and in this way the disease is kept up in tropical 
countries. There can be no doubt that, at the present lime, hydro¬ 
phobia is one of the real dangers of a tropical town or village, where 
a large number of pariah dogs are, as a rule, allowed to run freely 
about the streets and make themselves as objectionable as they 
like. The result is that a number of children and adults are bitten 


every now and again, and are compelled to seek protection against 
possible infection by treatment at one of tf\e now numerous Pasteur 
Institutes. In our opinion, some attempt should be made by 
muzzling dogs for a period of at least two years throughout a country, 
and the destruction of all dogs not so protected, to diminish tins 
danger. * We also consider that the destruction of all ownerless 
dogs— i.e., dogs without a collar on which a name is engraved— 
should be conducted by a systematic organization. 

The parasite of hydrophobia is described in Chapter XXII., 


P- 535 - 

One of the most important forms in which rabies attacks dogs 
is that called * dumb rabies,* in which the lower jaw early becomes 
paralyzed; this is a form often overlooked for some time by non¬ 
medical people, and is a source of great danger. 

Anyone interested in this subject must, however, consult a book 
on general medicine, as this is hardly the place for a description of 
rabies. 


Rat and cat bite diseases arc described in Chapter LII., p. 1356 . 

Traumatisms caused by the Ungulata.- -Among the Herbivora 
there are two families which are celebrated for vicious attacks upon 
man, and these are he Camelidae and the Bovidae. 

Catnelus bractrianus Linnaeus may at times have a bad temper, 
and it is often dangerous for a stranger to approach a camel, for its 
bite is, as a rule, a serious injury, the deep tissues being crushed 
and lacerated, while the bones may be crushed, broken, or dis¬ 
located, and tendons, bursae, and joints may b€ laid bare or opened, 
and last, and by no means least, because of the possibility of gan¬ 
grene and severe septic infection. The bites generally* occur on 
the upper^or lower limb, but are also well known'onithe head and 
face. The shock from such severe injuries is naturally very great, 
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but tiie symptoms, signs, and treatment resemble those already 
mentioned under the heading of traumatisms caused by the Car¬ 
nivora, and need not be repeated. 

Among the Bnvid;e, the buffalo is very dangerous- BuJJelus 
indicits in India and Ceylon, and Bubal ns brachyceros in Central 
Africa—the danger being deep, penetrating wounds of the limbs, 
chest, or abdomen, as well as severe punctured, lacerated, and 
contused wounds in any part of the body. 



Fin. 8.---Camii1. lint. 

(From a photograph given to us by Chrisloplicison.) 


Here attention may be drawn to the Jaot that horse?, may become 
affected with hydrophobia, which, in animals treated as family 
pe.ts, is a serious danger. The animal appears to be in great pain, 
and is olteu thought to have colic; it lrotlis at the mouth and becomes 
very savage, biting articles in its stable anti kicking th^ wall in a 
furious manner until weakness sets m. 

Kicks may product: serious contusions and wounds, as well as 
injuries to internal organs. 

The lthinoecri — Rh. i adieus, Rh. java Hints, Rh. stimatrcusis, llh. africanus 
—produce iihiM serious punctured and lacerated wounds. 

Hippopotami are common m the rivers and lakes of Africa— r.g., II. am- 
phibins and II. hbcricnsis. As a rule they arc quite peaceful animals when 
left alone, but, ome at talked, they become dangerous, seizing the boat or 
the persons in their huge jaws and crushing wood or flesh and bones into 
shapeless masses. They arc very courageous, anil nothing but death will 
stop the charge of one of these brutes. They will quickly stamp the life ont 
of any victim they catch on land. 





TRAUMATISMS BROUGHT ABOUT BY ANIMAL AGENCIES 153 


The SuidcT, or pigs, are commonly met with in tropical jungles, 
and arc of importance because of the way in which they eat the 
remains of persons who have been lost in the jungle. All the soft 
parts are completely destroyed, while the bones an* broken, 
so tliat it is impossible to say whether the unfortunate people 
died or were killed, whether they met with an accident or simply 
lost their way, whether the pigs ate them while dying or only 
after death. 

Severe lacerated wounds can be inflicted by the tu*ks of an 
enraged boar. 


ProbosctdflB.-' Tlic elephants— E. ajrictnius ami V. (in/icks-- usually kill 
their victim by stamping upon liim until tin* soil parts are ternlily (rushed, 
lacerated, anti bruised, while bones arc biokcn. I hey also seize people by 
means ol their trunks and dash them against surrounding objects or the 
ground. 


Traumatism caused by the Larger Reptilia.- -The crocodiles, 
gavials, and alligators are a constant source of danger in the tropics, 
especially to natives, while bathing in rivers. The names ‘ croco¬ 
dile ’ and ‘ alligajor ’ are niton used as though they were synonyms, 
lml this is by no means so. Some twelve specie* of crocodile are 
well known. They possess a most formidable array of teeth, 

T ^ 

expressed, as a rule, by the formula 3 of which the third and ninth 

in the tipper jaw are. longer than the others, and are respectively 
lodged between the second and third and the eighth and ninth teeth 
in the lower jaw, in which the first, fourth, and eleventh teeth are 
the strongest. The muzzle ol the crocodile is longer than that ol 
tin* alligator. The muzzle of the alligator is relatively short and 
broad. 

The muzzle of the gavial is very long. The two species ol im¬ 
portance are Gavialis schlcgcli ol Java and Borneo and G. gangclicns 

2 S 20 

of the Ganges. The latter has a dental formula teeth. 

The following list, modified Irom Ditinar, gives the names and 
habitats of these formidable reptiles: — 


A. Snout extremely long and slender - - 

Gavialis gangclicns, India; Tnmisloma schlegcli, Borneo 
add Sumatra. 

B. Snout very sharp, slender, and triangular— 

Crocodilus cataphractus, West Africa; C. johnstoni, Aus¬ 
tralia; ('. intermedins, Orinoco. 

(\ Snout moderately sharp and triangular— 

('rocodilns amcricanus, Mexico, Central and South America ; 
(\ siamensis, Siam and Java; C. *nil otic its, Alriea; 
(’. porostis, India and Malaysia. 

I). Snout oval, bluntly triangular—^ 

Crocodilus robustus, Madagascar; C. thombifer, Cuba; 

C. morelatti, Guatemala and Honduras. 
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£. Snout short and broad— 

Crocodilus palustris, India and Malaysia; Osteokmus 
tetraspis, West Africa. 

F. Canine teeth of lower jaw fit into a pit*n upper jaw— 

I. Snout as in D: Caiman trigonotus, Upper Amazon; 
C. sclerops, Central and Southern America; C. pal- 
pelrosus, Tropical South America. II. Snout very broad 
and rounded: C. laterostris, Tropical South America; 
C. niger, Tropical South America; Alligator mississi- 
, piensis, U.S.A.: A. sinensis, China. 

The celebrated man-eating species are— 

Crocodilus niloticus. the Nile crocodile; C. porosus, the 
salt-water crocodile. 

The American species are said to be inoffensive, as there are no 
records of attacks upon man. 

Another important anatomical feature of these reptiles is the 
length and strength of the tail, by means of which they can strike 
n man standing on the low bank of a river such a powerful blow 
that he may be knocked into the water. • 

Accidents are commonly met with while f>eople are crossing 
streams, or bathing therein, or while women are washing clothes 
or filling vessels with water at a river or lake. Anyone sitting on 
a steamer or other craft on a lake or river with his feet hanging over 
the side, or leaning over with his hand in the water, simply provides 
bait for any crocodile in the vicinity. * 

As a rule, if the victim is rescued, it' is found thaf a portion of a 
limb has been bitten off, but we have met with a case in which only 
a large i>ortion of the pectoralis major was removed. In this case 
the victim attributed his escape to driving his thumbs into the 
crocodile’s eyes The wound healed excellently, though of course 
there was practically no pectoralis major left on the side in question, 
and in its place an area of scar tissue. Crocodile bites, in our ex¬ 
perience, are not nearly so liable to septic infection as the bites of 
the Carnivora. 

Traumatisms caused by the Larger Selachii. —By far the greatest 
number of sharks live in the seas of warm climates, and are well 
known because of the great danger of their bite, which is often 
fatal. The greatest risk is to bathers or fishermen, but it is a curious 
fact that divers for pearls appear to incur little risk. It is probable 
that the noise of the large number of people employed in this work 
frightens the sharks, which keep away. 

Carcharias gangeticus was for a number of years a source of great 
danger to the crowds at the bathing ghats of Calcutta. Sir Joseph 
Fayrer says that they used to feed upon the partially burned bodies 
which were formerly thrown into the river, but when this custom 
was discontinued they began to attack the people at the bathing 
ghats, especially in the months of April and May, when the river 
contains much salt water. He says that they would dash into the 
crowd at the bathing ghat and inflict dangerous and, at times, 
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mortal wounds, though they seldom were able to get away with 
their victim because of the numerous people at the ghat. 

The patient is brought to the hospital suffering from the effects 
of shock and haemorrhage, with a limb either snapped off or partially 
tom off, or with lazgcr or smaller lacerated wounds, in which the 
bone may or may not be exposed and grooved by the sharks' teeth, 
and with blood dripping from the ragged surfaces of the wound. 
Usually the patient is in a state of extreme prostration, covered with 
a cold sweat, and having a hardly perceptible pulse. 

More rarely there are only a few triangular or irregular lacerated 
wounds, showing that the shark did not obtain a proper hold of the 
victim. 

The great danger is death, either immediately or in a few hours, 
from shock or haemorrhage. If this is avoided, the wounds appear 
to heal readily if the patient is otherwise in fair health, but pf course 
amputation is often necessary. 

Han.—The bites inflicted by the Kru men on the West Coast of Africa in 
quarrels are, or were, of not uncommon occurrence, and it was also fairly 
common to meet with injuries on the knuckles caused by scratches from 
their teeth. 

These wounds were usually considered to be serious, for, although the teeth 
of the African appear to be in excellent condition of repair and cleanliness, 
still the slightest scratch may lead to exceedingly severe inflammations, as 
the present writers well know. The most careful antiseptic treatment must 
be applied at once. 

TRAUMATISMS DUE TO PHYSICAL AGENCIES. 

Foot-binding.—The bandaging of the feet of young female children 
began in the imperial harem of the T'ang Dynasty in China some 
1,400 years after Confucius, the idea probably being to reproduce 
as nearly as possible a club-foot. As a matter of fact, the result of 
pressure of the short, heavy bandage commonly used, neatly and 
tightly applied to the growing feet of young girls aged three to four 
years, is to produce a very small foot in the condition of a pes cavus, 
with the outer three toes in a varoid and the inner two toes in a 
valgoid position. 

On examining one of these feet it is noted that it is very short, 
and that ifoe plantar surface has a deep groove dividing this aspect 
of the foot 4nto posterior and antenor portions. The posterior 
portion contains the os calcis, which, when examined radioscopically, 
presents a very different appearance from and position to that in a 
normal foot. 

Notwithstanding objections to the contrary, we are of the opinion 
that the person walks upon the posterior aspect of the os calcis, 
and we further dxaw attention to the great alteration in the lines 
of pressure and stress, as compared with those in a normal os calcis. 
The anterior portion consists of the four small toes bent under the 
foot, so that the dorsal aspect is placed ventrally, while toes them¬ 
selves an much atrophied. By radiographs it is seen that the heads 
of the metatarsals an approximated towards the os calcis. The 
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first toe is only compress'd. The weight of the body is then 
supported by the posterior aspect oi the os calcis arid by the distal 
end of the first metatarsal, and the plantar aspect of the great toe, 
while the dorsal aspect of the other toes may assist a little. The 
distance' from the end ot the os calcis to the big toe may be only 
throe incites. 

Such a compressed, delormed, stunted foot may easily become 
the site of disease. In the tirj>t instance, there is danger of gan¬ 
grene, necrosis (especially ol the phalanges), and synovitis ol the 
knee-joint during the active bandaging, while the immediate result 
inay be total lameness. As a later complication, tuberculosis ol 
the bones of the deformed loot is liable to occur 

Fortunately this horrible proceeding, like many other horrible 
fashions, is dying a natural death under the inlhiciuv of increased 
feminine education and common sm-,- m-,i produced among Euro¬ 
pean womin, and by them mtrodmvd mt• • « hina. Naturally no 
cure can bi in a foot which has become fully deformed. 

Heavy Fruits, hit hints ot lie <•*• • mut (t i-o--- r.uafna l.iiiiia*ns) and of 
the jak-tree (.];■' ir.ttgujvh / J.iimcuis) arc hue y anti 1 ;iirlv hard, 

and injuries m.i\ b, lau-cd bv the fall ol one ol ilie-a- l'niilb lrom tho tree 
on to the I« ,u! 01 oilier part of tin body. Win n the blow is received by the 
head, the -wnptonv. prudnred may l»* thoie ol loiuussion or compression, 
or then- may 1«- •.if.-n-, of fracture ui tin vault or has,- of the skull. 

Electrical Fans.-- In the more < h ilizul trupnal town-, it is common to 
use hinull, movable, «|uu kly running ele< tin fan* mi onl« r to obtain a cooling 
breeze. 'I he .-i are In ought into use spei lally in tlie In-dronm iin£ dressing- 
room, but are abo jieijueritlv seen in the dining-mom, and sometimes in the 
ollii e. Jifiiu.' ■ .1 -il\ movable, they aie aji’t to h«i\e their*]x>sition slightly 
aln-icd when running at lull spied, and in doing this ijuite a number of acci¬ 
dents hn\e takm j»l;ne. Sunn tiiuei dining 1 lie- i nndition between bleeping 
and waking, peiijile, -dretiking out tluir aims while .-.till in bed, catch their 
lingers in lin lain.. 'I he most lommon tiauiiiatism is lor the fingers to he 
iHiighl bv the blade.-, and to sustain loidu.ed an>I laieiated wounds, the 
danger id which is tel.imis. a-, tin blades ol (Jii Ian aie generally thiikly 
mwied with the riii-1 hi,night by the-< urn nt ol air. 

Another and ».ir h .ss sei iou» l»m most .awkward ai, iduil sometimes happens 
ui n ladv'.s iir« --mg-iuom 'J In am i- plated on oi near tie- dressing-table, 
and is-oan.uigi-d ih n theba, kot ih'-iam-. toward*,iheporsonat theilrcssing- 
table. I hi < uncut ol an pawr, tiom Iheposon towards the backot the lan. 
11 tin l.!<!\ ha - long hair and i.. i!r> i-mg it, tin*« ui n nt of air mav' carry it into 
the bai k ol il.<■ lan and b< tv.i i n the blarh s, wliii h, still revolving! causes the 
hair 1o be IwMui intu a iangle. I'siiallv the lady or her attendant has sufli- 
i lent none to n\\iI» h off the fan, and no very serious injury isfloue, but it is 
difth ult to txtini.i the hair bom tile tangle in the Jan. 

Powdered Glass.- In certain pints <,f Mu* tropics, especially in the 
East, powdered glass is used lor sun iil.il and homicidal purposes. 
The injury caused is, ol course, pun lv mechanical, and the more 
finely it is powdered, the l* s-. likeh it is to cause serious injury, 
owing to mucus surrounding t he pa rt icles. The glass is administered 
in food— c.g., bread, spiuaeh. .sweetim-at, etc. The symptoms are 
those of irritant poisoning-- retching, violent vomiting, spasms, 
convulsions, and racking pain. Tho most evident post-mortem 
feature is acute gastritis. The mucosa is covered with a layer of 
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thick mucus, under which it is found to be hyperaemic and lacerated. 
In this mucus or on the mucosa the'minute pieces joi glass may be 
found. No other pathological signs need be present. The treat¬ 
ment is to administer any bulky food at hand, and then, if vomiting 
has ceased, to give an emetic, and finally a laxative. 

Bamboo Hairs. —Dcndrocalamus strictiis Nees. We have met 
with a case from Malaya in which the fine hairs shaved off the 
bamboo sheaths wore administered in food with the intent to kill. 
They produced a severe form of enteritis very like chronic dysentery. 
We are therefore in a position to confirm Ridley’s earlier statements 
that these hairs act as mechanical irritant*.. 
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CHAPTER X 

POISONS 


Prelhniuarj?—Definition— Classification — Criminal poisoning — An ulentak 
jx>isoniix|-—Stimulant and sedative poisoning—Poisons used m trial by 
ord cal—Re fci cm. cs. 


PRELIMINARY. 

Tin: chemical causes of tropical disease or the tropical intoxica¬ 
tions are numerous, and it is impossible, in a book of this size to do 
more than give an account, in condensed form, of the more common, 
and to provide means, by the relrrnicos. whereby the rentier may 
extend his information if lie so desires. 

In the present work we shall divide these chemical causes into 
Poisons and Venomous Animals ; and as we begin the study of 
these matters in the present chapter, it is as well to state what we 
mean by a poison. 

. DEFINITION. 

A poison is any chemic.il substance which, when introduced in 
sufficient 'piantity into, or brought in contact with, the living 
organism, is capable ot producing a variation in the structure, the 
chemical composition, or the lunctions, of the whole or any part of 
that organism, which exceeds the limits of physiological variation. 

Such a definition includes a large number of substances, and 
therefore sonic arrangement i* necessary in order that they may be 
considered systematically. 

, CLASSIFICATION. 

Poisons li%ve been classified into mineral, vegetal, and animal, 
or according to their action on the human economy; but we have 
■departed from these proposals, and ha\ o attempted to arrange them • 
according to the purposes for which they are used, as we consider 
that this method will be of greater service to tile tropical practitioner. 

With this end in view, wo divide them into the chemical substances 
'which occur in— 

* • 

I. Criminal Poisoning. 

II. Accidental Poisonuig. 

III. Stimnlant and Sedative Poisoning. 

IV. Trial by Ordeal. 


ii 
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We leave to luture chapters the consideration of poisons used m 
war, fishing, hunting, and trade, as well as poisonous food and ihe 
effects of venomous animals. 

I. CRIMINAL POISONING. 

Criminal poisoning has been in existence Irom the earliest and 
most primiti\e ages, and as it requires a highly and specially trained 
chemist with a well-equipped and up-to date laboratory io detect 
many of the tropical vegetal poisons, the reader will not be urprised 
to note that criminal poisoning is more frequently met with in the 
tropics than in tin* Temperate Zone. 

It seems to us that it is more commonly met with in the Last than 
in Africa, and we aie melnieil to think that the reason for this is 
that in Alriea only the letish-man knows how to present virulent 
poisons iu acceptable l»»rius to his victims, whereas persons with an 
elementary knowledge oi poisons are common iu tin* Hast. 

The poisons ol diliYn-nt tropical countries vary according to 
custom and tradition, and .dso according to the plants which 
happen to grow in the vicinity. It is said that arsenic m the Last 
is the cause ol as many criminal poisonings as all the organic poisons 
put together. This may be so. but we are not certain that anyone 
is qualified to make this statement, as it came as a great surprise to 
us to iind that in Ceylon a number ol the poisonings at one tune 
attributable to arsenic were found by advanced chemical research 
under an exceedingly able chemist to he due to < 'erbya mlollam. 

We are therefore ol the opinion that e\ery tropical country 
requires a well-equipped toxicological laboratory, with well-trained 
research chemists, whose business, mhv ( m./, should be to make 
themselves acquainted with the poisons ol the land in which they 
are residing, with tile view to discovering tests whereby these poisons 
may be detecled and so justice done in eriminal cases. This is 
important, lor the native soon learns that methods of bringing the 
criminal to justice exist, and them fore becomes less inclined to use 
this method lor the removal oi his enemy. 

The poisons used criminally against man may be divided into 
(a) Inorganic Poisons, (b) Organic Poisons. 

Inorganic Poisons. 

The most common poison is arsenic in some form, and the next is 
perchloridc of mcrcurw followed closely by the mineral acids. Salts 
of copper have been used for homicidal purposes, but generally 
poisoning lrom this source is accidental, and due to the use of copper 
cooking utensils,wlqle the prejMirations ol antimony arc seldom used. 

Organic Poisons. 

These may be derived from animal or vegetal sources, but the 
latter are far more cn evidence, and arc largely derived from plants 
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belonging to the natural orders Apocynace;t\ Loganiacese, Kuphorbi- 
aceae, Liliaceae, and Legutninosa.*. 

It would doubtless lu; more scientific to classify these poisons by 
the natural orders to wlflcli the poisonous plants belong, but, follow¬ 
ing our original proposals, we divide them as follows:— 

r. Poisons ust‘d for homicidal purposes. 

2. Poisons used tor suicidal purposes. 

Poisons used for purposes ol infanticide. 

4. Poisons used for procuring abortion. 

5. Poisons used with the intent to rob. 

ft. Poisons used with the intent to cure disease. 

7. Poisons used with the inti nt to simulate injuries. 

8. Aphrodisiacs. 

1. Homin'tit. 


Animal and vegetal substances are used lor this purpose, but oi 
the former the best known is ri fieri ne venom, winch is said to cause 
gastritis, gastro intestinal hivmorrhagcs, aiul even death. It is 
known to Ceylon natives that the venom ot Vifiera russcllii Shaw, 
locally called the lie fioloiigo, is supposed to be poisonous when 
administered by the mouth, and we were informed that this was 
usually gi\ eu iii toddy, an alcoholic drink prepared Irom the coconut 
and from the Palmyra palm. We once met with a case- in which we 
suspected the possibility ot this being used, but an experiment in 
which thetfeccnt venom administered orally bv means ol toddy to a 
monkey proving a complete tailure, we were lett in doubt as to the 
possibility of such poisoning. 

The venom ol the Colubridic is harmless when taken by the mouth, 
provided that there are no cracks or abrasions Its \ irulence s 
destroyed by saliva and by panel vatic |uiee. 

Vegetal snbstances .»re siiMieiciith numerous, but unfortunately, 
as far as we know, lew an- on ncord. 'I he table g veil on p. 104 
is an iinperleet list. 

With retcrcncc to the table, a lew notes, a mingl'd m alphabetical 
order, may with advantage be gi\eu: 

Aconite - -Aconite (Kanmiculacea*) is so poisonous that m India 
it is knows as 1 bisli 1 or ‘ bikli.’ which means 1 the pofson,’ which 
generally refines to Aeonitum Jerox Wall (Himalayas), A. mi fit'll ns 
k. (Himalayas), A. luriditme Aorto *(Sihk,m), . 1 . lycodonum k. 
(Kashmir); whilst A. hctcrofihyllum Wall and A. fialmalum Don arc 
said to be less poisonous. 

The root is the principal source ol the poison, which, however, 
also exists in the leaves and stem. 

Aconite is used lor homicidal purposes, as a cattle poison, and 
may at times be taken accidentally. The fatal*dose is said to be 
.$0 grains ol the root, and the fatal period usually three to six 
, hours. 

The symptoms are tingling ol the lips, tongue, mouth, and lauces, 
followed by numbness and anaesthesia, burning pains in the stomach. 
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Country- \ a turn l ■ un* 


Genus and Species. 


Jnili.i h' nut null,u, a 
ami |)i Candolle, iSi> 

(Vvhui. 


J-poi vncfi ./ 

1 inrllrx , 1 vi 


/ 11 Mi 1 Ii 

LniiictMi.-, i 7,v. 

/ uphot l‘.iue -1 
• A. d" Jlli-Ml 1", I ■' 1 | 

Am tore* 


Iron it 1 nu Tournefort with A. ferox Wall 
ami A. iw pell its Linnaius in the liuna- 
li'jrf*, A. luruhuur Aortc in Sikkim, 
-ml A. Ivtactotiiiw Linnaeus in Kashmir. 
< crbu\t l mnjeUh, 1753, with C. odollam 
<1 Timi and < . thivetia Linnaeus. 

-7 u;ii • .unitcim lias V. odorant 
^ol:ir..|(i, j 7^<j. t rcchites is repre- 
< i.u-.i i>\ :t!h. nct'i Mucker. 

-i,' w with species G. snpcrha 

J.t;in.X‘U- 5 . 

} ‘'..iphti Kuntli willi one species, J. uu- 
Lini'ieu*, :7.,j 

Vi-i.*/».. ■; i.nui.eiis with 5 . mix vomica 
Liui'an*, N ;vitahi Benjinami 5 . colu- 
■ ■’1 Luni.oii-. 


Dutch 

Indies 

1 t,uhi:i •>.. . 

■ h |u i‘.ieii, 17 .'.). 

t/.a.Wf Un-ht and Arnoti with 
If ;■ ii.iu \Vi"ht aud Arnott. 

L’aeii.t 

Islands* 

Myrtih .. 

U Blown, jrti j 

!• ihii ot'-.i -t J'ii'skal with II. spcciosii 
Liiiiuei.-s and It. rarni“'i(',ii. 


Apocynactit . ' ulnt.i Liiiii.'wm with < lactauu 

Litidh v. i. 4 >vi Hamilton. 


Brazil. Sapmdau'rr 

do Jns-.uu, >vi 
F.uph»t '•mce. 

\. d< Jim-.ii c. 1 | 

J.nitani'ti 
Auetorfs. 


.' \mlltui't Linnaeus with JP. ptnnata 
i ,111 iiM'ii'-. 

Until Lmna*i-s wiih //. in fntans Linnaeus. 

sfi.'ichr, Liiina*us with S. anthclmia 
Lmmeiis. Thtveha Linnaeus with 
l . iih 1 at Lmir.eus. 


British Saputdatru 
r.uiana <Jc Jussieu, iSr 1. 


I / ‘lUiCZt i .lltllrCII j 7»>i, with spci ivs 
not inciil loued 


West Solamoca 

Afrit a. Lnullcv, i8jo. 

/ rtdaceu ’ 

Li ml ley, 18^0 
Cactacca 

Lind Icy, ihjb. 

South I rid rut at 

Alriia. Lindley, 1*31*. 

ZvKnphvllaccre 
Lindley, iSjfi. 


Vilnius i'ourneiort with H. fiilexler 

t f)'-.)OII. 

Alnitr-i Liuiiniiis with Jlf. collina Wald- 

llllpt . 

"I lie * 1 >ro ‘ ot Sierra Leone, • 

r .1 1 nr era LinuaMis with M. colli na Wald* 
tuljie. 

Mdutnlhus Limi.eus with M. major 
Linnaeus and either species. 


and vomiting, iiiii*:ulai ami cardiac weakness, and finally death 
takes place from lailurc of the heart 01 respiration. 

Barringtonia Vor.ster. 17711 (Myrtaceai), with the species B. spedosa 
Linn.eus and B. ruralon^a, is said to be nsed for criminal poisoning 
m Oceania. 
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Cerbcra odollam.- ~C. orfollam Gaertner (Apncynaccae) is a very 
common plant in Ceylon, and is similar to C. thcvctia. Its correct 
name is probably ('. manghas Lmnanis, r 753, Its chemical pro]jcrtics 
have not yet boon properly worked out, and it is said that it 
probably contains ihc same poisonous principle as C. thevetia — viz., 
tlievetin. The symptoms are nearly the same— i.e., gastro-intcstinal 
irritation, followed by cardiac poisoning. These symptoms are easily 
mistaken for arsenical poisoning. The trealmcni is the same a - for 
irritant poi-.oning in general. 



Fic;. o. — Ctrbcra njolbint Gai ktncr. 


Cerbcra thevetia. ('. thevetia , the common yellow oleander of 
India, istwslirub about (»to £2 !eet in height, with yellow bell-shaped 
flowers and globular given finit. It is highly poisonous, its action 
being due to a glucosidc, thovelin, which exists in the milky juice 1 
])ervading all parts of tin* plant. It is supposed that three seeds 
are sufficient to kill a man in twelve (o litteeii hours, the symptoms 
being gastro-intcstinal irritation, headache, dizziness, and pain in 
the throat. The pulse is very soli and slow- thirty to forty heats 
a minute, which Windsor says is characteristic; later it becomes 
weak, very rapid, and irregular. I)e.ath results 4 "rom cardiac failure. 
The treatment is Die same as for ordinary irritant poisoning. 

Gloriosa superba. --G. superba (J.iHacea 1 ) is a well-known poison in 
India and Ceylon, while in Burma it is said to be used for suicidal 
purposes. Its active principle, superbine, is said to be allied to, or 
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identical with, the scillitine of squills, and therefore the action of 
(r . suf>erba is not unlike that of squills The symptoms, which nriy 
appear in half an hour, are retching, \ ioJent vomiting, spasms, with 
contort ion,-, ot the body and racking pains* with short intervals oi 
relief fn»m lime to tone Death ma\ take place in tour hours. 
The post-mortem reveals congestion ol the brain and membranes, 
with extravasations ot blood, congestion ol the lungs, liver, and 
kidnevsand milammation ol the mucous membrane ot the stomach. 
The treatment is that tor irritant poisoning m general. 
llyosiyumiis litlczlt'z.- -The Tuaregs are said to use //. fah’zlcz to 
kill travellers. 



Jatrtif'hu uir,a s /. utmts Lmnaus (liuphorbiacea-)* the jura- 
tree ot India, has a sred which is called the ' physic nut,’ from which 
the oil can be expressed wlnel^is an irritant to the skill and a purga¬ 
tive. 

The symptoms ol eo.-uing aie vomiting, purging, uldominul 
pain, derangements ol tin* special senses, muscular twitchings, and 
loss of meinorv. I hi* treatment, alter getting rid of as much ot 
the poison as possible, .s linn -juice and stimulants. 

Melianthus (Melivmtliacea-).- Various species of Molianthus arc 
said to be very poisonous bv (irev. who suspects the possibility of 
their use by South African flush men. 

Melicocca (Sapmdacccc) occurs in Dritish Guiana, where it is called 
K inn up. in a two-year-old child it caused convulsive twitching 
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of tlie hands and feet, fixed gaze, vivid flush on skin, distension of 
abdomen, suppression of urine, rise of temperature to ioi° F. 
The poisoning was said to resemble that produced by belladonna. 
Other species are said to stupefy fish and al>o to be used as arrow 
poisons. 

We may perl laps mention here t hat in this < >rdor are mu ny excellent 
and edible fruits; thus. Melicocca bijuga, a West Indian tree, is 
cultivated in Brazil because of its agreeable, slightly acid lierries, 
but. on the other hand, the leaves and branches of other species are 
poisonous. 


Millctia seriacca (Legumi- 
liosie) is a poison of the Dutch 


Indies, causing severe diarrluea, 


collapse, and death. 


Alorea collina.- -M. collina . 
(Iridacca*), the wild tulip of 
South Africa, is said by (Irey to 
have been usedbyaBushwomau 
to poison a number of people, 
two of whom died. 

The symptoms were severe 
vomiting and a feeling ol con¬ 
striction across the chest, feeble 
and intermitting heart, and a 
tendency to coma for hours 
before death. #i lie post-mortem 
showed no rigor and no inllam- 
mation of the stomach. The 
heart musculature was flaccid, 
and the right side full of blood. 

Cerium odorum , synonym 
N. indccutm Mill, 17OS (Apo- 
cynaceie), is tlic white oleander, 
and grows commonly in India, 
where it is a well-known 



poison. It is rarely used ior homicidal purposes, but more 
generally €or suicide, abortion, and accidental poisoning. 

The root js the portion used, but all parts are poisonous. The 
active principles are ueriodorin, a jy>wcrful cardiac poison acting 
something like digitalis*; karabin, a cardiac poison, with also a 
stryclmino-like action on the spinal cord. 

Tin; symptoms are therefore (1) those of gastric irritaton—viz., 
vomiting, pain in the stomach, irotliing at die mouth from saliva¬ 
tion, but as a rule without diarrhoea; (2) cardiac symptoms, produc¬ 
ing at first a slow pulse, which finally becomes quick and weak - -the 
respirations arc rapid from the first; (3) strychninc-like symptoms 
of twitching of the muscles, tetanic spasms, with cramps and, at 
times, lockjaw. 

Towards the end the patient becomes drowsy, ilioii insensible, 
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and finally dies from cardiac failure. The post-mortem reveals 
dilatation of the right side of tin* heart, which is full of blood, while 
the left side is empty, with subcud oca rdial haemorrhage, congestion 
of the liver, spleen, kidneys, and lungs, mucosa of the stomach and 
small intestine, while the large intestine and brain are normal. The 
patient must be treated oil the saint 1 lines as for digitalis and strych¬ 
nine poisoning. 

The t/ro.-- The oro (a cactus) of Sierra -eone is a gastro-inteslinal 
irritant, causing vomiting, diarrhiea, collapsi eatli. 

Paullinia pin rial a (Sapindacea 1 ) is said by Rho 1o be used by 
negro slaves in Brazil to poison their masters, and to depend upon 
an alkaloid, tinihoin, for its action. Adverting to our remarks on 
Melicocca, we may note that the seeds of P. sorhilis are the source 
of the ‘ Guanina ’ bread of Brazilian aborigines, list'd when travelling 
and as a*remcciv, being said to be a stomachic, febrifuge and aphro¬ 
disiac. * ' 

Sablier crepitans Linnams, also named Ultra crepitans (Huphorbi- 
acea*), grows in the Antilles, and lias been imported into tropical 
Africa. Its fruit is purgative, and is believed to lx* used frequently 
for criminal purposes, being said to produce violent vomiting ancl 
purging, with tenesmus, constriction of the throat, and syncope. 
Ruiz, however, lias thrown doubt oil the possibility of its really 
being the cause of these* criminal 'poisonings. It is to lie noted 
that the same symptoms are produced by ('roton tiglium Linnams 
(Kuphorbiacea), which is found in India. Cochin Chinzv, tropical 
America, and Africa. # 

Spigclia anthimia J.inna-u^ (I.og.miacea*) has the reputation of 
being very poisonous, and has been used criminally in tropical 
America, m Brazil, and the Antilles, where it i: still used as an 
anth c. It is said to produce somnolence convulsions, and 

death. 

Strychnos- Strychnos (Loganiacca*) a genus with several 
poisonous species, among which may be mentioned: 

Sti \ ihno\ mix vomit a Limueus. 

Strychnos ifinatii Berg maun. 

Strychnos colnhrina Liima-us. 

• 

Poisoning by 1 1 n* alkaloid -Irvclmine is froquently^mef with in 
India, but is usuali\ accidental. The symptoms of strychnine 
poisoning arc bitter ia»to in the mouth, tetanic spasms, opistho¬ 
tonus, risus sanlomcus, and death from asphyxia or collapse. There 
arc no characteristic post-mm tern appearances, except conges¬ 
tion of the brain and spinal ro:d. The treatment is to empty the 
stomach by emetics, and to administer chlorolorni or chloral 
hydrate, and, when asphyxia threatens, to perform artificial 
respiration. 

Thevetiaahovai. — T. ahovai (ApoeynaceaO is allied to the oleanders 
mentioned above, and has an alkaloid, thevetosin, said to cause 
gastric irritation and difficulty of breathing. 
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Urechite suberecta (Apocynaceae) is the Savannah flower of 
Jamaica and other West Indian Islands, which was so celebrated in 
the days of the * Oboah Man,’ and about which so many tales wen- 
told. The truth is tlwit there are two glucosidos, urechitin and 
urcchitoson, of which the former is like digitalis, and hence it has 
an accumulative action in small doses, which, if given to a person 
for a long time, will not cause any deterioration of health, but will 
cause, eventually, sudden death owing to the action on the heart. 
A full lethal dose, on the other hand, will kill in a l.-w hours or a day 
or so. 

2. Sninth'. 

Of all the poisons used for suicidal purposes, opium is by far the 
most usual, though Xeriwn odorum, < erhera odollam. and Gloriosa 
superba .are also at times employed, the former especially by women 
in India. Rarer poisons are t'nlotropis procora, Ccrhcra thevclia, 
aconite, prussic acid, and ver.itriiie (meeta bisli). Tin- action of all 
these poisons is described eitliei in ordinary work* on toxicology or 
has already been mentioned. 

m 

Infanticide. 

Infanticide exists in the tropics in two forms tin* first irrespec¬ 
tive of sex. and said to be due in India (Waddell) to the high-caste 
Hindu prohibiting remarriage nl widows and. secondly, lemale. 
infanticides, to prevent too m.tiiv daughteis growing up. A fe.w 
of the more commonly used drugs ma\ be bnclly mentioned. 

Opium is used in India by smearing the mother’s nipples with the 
drug. Hieie is little necessity here to describe tin* action ol opium. 
All that need be said is to want the practitioner th it .'\ahs (native 
nurses) are apt to soot hi* a baby t«» sleep 1>\ dipping ihe linger in 
laudanum, and giving it to the hal»\ to suck. Such treatment is 
highly deleterious to the child, and the intensely contracted pupils 
should make the practitioner suspect its use in an obscure case oi 
illness. 

Culotropis giganica Robert Brown and ('. proccra Robert Brown 
(Asclepiadaeca*), called ‘ iniulor ’ in llindustaiu and ‘ erukam ’ in 
Tamil, have U*en used in India lor infant icide and abbrtion, rarely 
for suicide, and more rarely for homicide. The symptoms are 
vomiting, profuse salivation, seven* Jetanic spasms, extremely sknv 
and stertorous breathing, and dilatation of the pupils. The active 
principle is a yellow bitter resin, but there is no alkaloid. The 
treatment is the same as lor irritant poisoning. 

Tobacco is also used as an iniant poison. 

4. Abortion. 

Criminal abortion is very common in the tropics. In India it is 
sa ; d to be common among Hindu widows, because they arc not 
allowed to remarry. 
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The drug" commonly used arc:- 

(a) Reputed Rmmenagogues.— 

Xciiinii nduruin Solaudci, 

Ca in ra thevelia Limueus. 

Caned papaya Limueus (seeds). 

Dane us carat a Liiuueus (carrot seeds). 

{h) Purgatives {('ucmhitiucie)--- 

t'uenmis trigvnus Roxburgh. 

Momvrdica i lniranta Limueus. 

MomoniUa ivmbataria FcnzJ. 

(r) Irritants.- Several inorganic irritants aie used-— arsenic, lead, 
mercury, copper, and quicklime. .Browning inlorm*. us that copper 
sulphatulias been us« d of kite in (Y\ Ion tor this purpose, as well as 
tartar emetic, corrosite sublimate. large doses of quinine, and very 
large doses ot Kpsom salts and an aloes (-ocotniie) iron pill, in 
which the quantity ol the aloes is very consul* ruble. 

Plumbago rosea J.imueus. 

Plumbago zeylanna Limueus. 

( alutropis proccra R. Brown. 

Piper nigrum Limueus (black pepper). 

Ananas Tournelorl, 1735 (unripepine-apple) 

Mvringa plerygospeima (incrtncr (bark). 

Lasiosiphon spei io\us Decaisue. • 

[tl) Supposed Iuboliis.-- ' * 

Bambusa sp.? juice ot bamboo-leaves. The tmit is 
used. 

Randia dumetorum l.innaus. 

Cusiu/a rcflexa Roxburgh. (A decoction is used which 
also acts as an irritant.) 

Seals ot ('etasirus panieulatus Wight. 

Seeds ol Auelhitm gravcolens Linnaeus. 

Plumbago zcylamm Limueus and/*, rosea Linnaeus are evergreen 
shrubs about 2 to 5 h ot high, in the root of which there is an active 
principle, plumbngiu, winch acts externally as a vesfcant, and 
internally as an irritant and narcotic, it is used as* a paste, or 
spread on wool on an abortuafsti' k. 

The abortifneients whie.li were commonly used in Ceylon wore 
(iloriosa superba L , violent purgatives (including large doses of 
magnesium sulphate), and the twigs of the castor-oil plant, the 
last named being a mechanical irritant. 

3. Stupefying with Intent to Rob. 

Two drug., are much used in India anti Gylon for the purpose 
of stupefying with intuit to rob- viz.. Data a fast no a Limueus 
and Cannabis saliva Linnaus. 
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Datura fastuosa (Solanaceac)-—Poisoning by datura is common 
in India, having been used by the Thugs. The seeds are, usually 
mixed with food or drink, and the symptom-., which develop 
rapidly, depend upon the dose, being generally those of a cerebral 
poison. First there is delirium, and later coma, but in both 
conditions the pupils are widcl\ dilated. I he delirium is peculiar; 



r I ■. I IhlU'iil fil'fllnta l.INN.V'*-. 

•or example, the people affected may be found -.enrolling tlu-ir 
bedding most vigorously for some lust article. When ch nth occurs, 
t is due to cardiac lailmv. The iatal dose is not actually known, 
but may be about 10 to 15 grains o' the scids Waddell puts the 
mortality at about i8£ per cent, the post mortem charac er¬ 
istics art* wide dilatation ot the pupils, congestion «»1 the brain, 
meninges, and the lungs and other viscera. 

«b. ]*oi\nns used with Intent to Cure. Disease. 

Decoctions ol bark T mini hi ma pentundra l.imiaus are used in the 
Sudan for the purpose ot curing gonorrhea; union unately, sometimes 
this remedy is worse than the disease, causing enteritis and death. 

7. Poisons used to Simulate Injuries. 

Plumbago rosea Linnaeus (Flumbaginacea:) and Anucardutm oui- 
dentale Linnaeus (Anacardiaceat) arc used to simulate bruises and 
other injuries in order to get innocent people into trouble. 

8. Aphrodisiacs. 

The aphrodisiacs, which arc much in demand by tropical natives, 
may be divided into those of animal and those ot vegetal origin. 
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.Those of animal origin are Meloc vcsicutorius (Cantharis vesi- 
catoria, Lytla vcsicatoria, Mitsca hispu.iinla are synonyms), which 
is well known, and Mvlabris cithorii, a beetle called Piin-m.m by 
the Chinese and containing i per cent, ot^cnnth.iridino. In China 
and the Far Fast generally tin* testicles, spinal cords, etc., oi 
animals, pounded and nu\ed with rice water, are eaten as 
aphrodisiacs. 

Those of vegetal origin are numerous, aiul include Vanax quimjue- 
folium Linnseus (Araliaceie), the powdered root nl which, called 
bv the Chinese Jenn-l'lienn, is used; Populus spinosa (Amentaceae), 
the Sen-i.lug lioa ol tin* Chinese. ol which the Imds are used; 
I J snrahi corylijn/m KhcxbmgU (I.eguininosa:), the lmit of which is 
used bv the Chinese and Aiiiiamese ; I\ohilu glandulasit Linnaeus 
in Chili; Amomum zmgiWr. tin- ginger (Zingibcraceie); Carvophyllns 
aroma I ions 1 inn-eus [f aromatiui Miqiiel Myrtace*); 

Pausinysftihd vo/inuba Karl S lnmuiiin, >he celebrati d yohimbehe 
or ynnibelma bark. Innn win* h the alkaloid yohimbine hydro¬ 
chloride, u*ii*d m i per cent. solution. dose 5 to 15 minims, or 
tablets with grain !..ken one three times a day, may be men¬ 
tioned. The last is s«un»tunes named * orynanlhc yohimbi, but 
this is merely .1 svnonxiu /’. inlh sii Pierre is also considered 
to coma in yohimbine.* The-** tree-, grow m the Kameruiis and 


the Congo. 

('orilitt'I's s uicnsi^ is the nmshroom called Teh’onngtis’nd by the 
Chinese, and is used .1-. an aphrodisiac. 


II. MVIDKNTAI. PnlSiNIN«i. 

Accident.il poi-onmg happens i.iiih lu-qiienlly; tin relore a lew 
e\a in] des max be gi\ t 11. 

Certain common articles <*1 loud . re poisonous until propel ly 
prepared; eg. tapioca is the starch obtained Irom the root ol 
Manilla! ittiliwiiua Polil T-Sii [Jnlrapha. nuaii/mt 1 .milieus- -Kuplior- 
biaceje). commonly e.dled the cassava, of which there are two 
varieties, the -.wcet and the bitter. 'Hu* latter contains hydro¬ 
cyanic acid in its nulkx juke, and is. thereiore, poisonous until it 
is roasted, when the volatile acid is driven olf. and aLlic bitter 
cassava can iheu be usi*d (01 food alter squeezing out the juice 
and cooking tint Tool. Waddell reports two cases of death from 
accidental poisoning b\ this root Hu iSqN m Madras. 

Aristrniit.- Vogt lus reported the accidental poisoning ot a 
Chinese woman 1»\ an unknown species of the genus Ariscema 
SCartius, belonging to I In- Jamilv Aracctc Schott, 1X32. She ate 
a small piece ol the tuber, and in ten minutes became stuporous, 
and despite-prompt and vigoioiis treatment, which included the 
washing out ot the stomach, her abdomen became distended and 
she suffered from paralysis of the limbs, but eventually recovered. 

The members of the Aracere are well known to be poisonous, 
and Diffenbachia sequina, the dumb cane, which grows in the 
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West Indies and South America, will cause a painful swelling of 
the tongue if chewed. 

The emanations from the flowers of Arum dracunctdus cause 
dizziness, headache, and vomiting in some people. 

Blighia .—The succulent aril of the akee tree, which belongs to 
the genus Blighia Koenig, synonym Cupania Plainer (Sapindacea*) 
and called B. sapida, is used as an article of food in the West Indies. 

It is, however, known that if eat* n in an unsound condition it 
is poisonous, and recently Scott has shown th.it this is the cause 
oi the vomiting sickness ol Jamaica, as will he detailed in 
Chapter LXX11 . p. i(><)5 ol this book. 

Capsicums \C. minion Limia-us, 3775 Solaii.uv.v), j| taken in 
large quantities, may cause binning m the mouth and throat, 
vomiting, colic, diarriiu-a, and e\cn dc.ith. r ntlc\cens Linmnis. 
I75.J, may also be mi lit ioned. 

Ci m monmn zcvfunii inn Nee-.. Lewm stale-. that cinnamon, bark 


may be poisonous, while nutmegs ( Mvristicu fragnuis I lout L) arc 
Well known to he poisonous d la ken m large (loses. 

Caluf.ro pis ziguli fen K. Jlrm.vn i.\si U-pi.idarcn;) has been known 
to cause filial effects by aduiinislration non-maliciously of two 
desscrts])ooufuls ol its milk in a quant its ol cow’s milk. This 
plant is vaiiously named ‘ mudar ‘ in lfciig.il, 1 ven.umby ’ by 
l’a mils, and ' warm ’ by the .Sinhalese. 

ChaiUdia toxicaria Don {('haillrtiarea-: native name ‘ magberi ’ or 
‘ inanucii*), the powdered Irnit ol wliieh j> used lor killing rats, 
has been <JusC*ib-d b\ Kcnnci in Sierra l.eoiie as tJ»«* cause ol 
poisoning in a Mondi carrier. 

The symptoms were mainly \minting, dumliiva, liembling, 
general weakness, and inability to walk bceiuse the legs weie 
paralyzed, the tendon re Ilexes having disappeared. Ilypcnesthcsia 
was present over I lie inner side of the thighs and legs, and pressure 
on the calf muscle gave severe pain. Tito bladder, rectum, and 
pupils were normal llic mail recovered in about two months. 


Renner remarks that this case is probably the clue to.at tacks 
ol sudden paralysis ol the lower limbs in young persons (twenty 
to forty years) of both sexes in Sierra Leone. When death ensues, 
it is lrom*paralysis ol the muscles ol respiration. 

Dioscorea % -~ Guorreras and do la Paz say that tjns genus, as 
well as Jatropha, Anmnisla, Slryihno and Datura arc the cause oi 
poisoning in the Philippine Islands. 

Fungi .—The presence of poisonous as well as edible Jnngi should 
be remembered in the tropics; although there is no literature 
known to us on the subject, still we have had the matter forcibly' 
brought to our notice. 

The fruit of Hippomane ntancimila Liniucus*ffLuphorbiacea?), the 
manchincel tree of the Grenadine Islands, which has a delicious 


fragrance, is said to have been the cause of many bailors meeting 
their deaths, for it looks like an apple. The active principle is 
not known. 
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The symptoms arc severe pain in tlu* mouth and stomach, 
followed by collapse. The lips anil tongue become swollen and 
blistered, the abdomen tender, the pupils widely dilated, while 
bulla; appear on tlu; skin. . 

The treatment consists oi stimulants and intramuscular injections 
of ether, with mouth-washes, internally opium, bromides, chlorate 
of potash, bicarbonate ot soda, or bismuth, made into an emulsion, 
may be given. 

7 * uniatmui puin/nn. Hc<kel. iS;o (huphurbiacea*). is a tree 
growing m New C.iledouui. tlu ingestion ot the Iruit ot which 
cause. symptom-, analogous to tho.se produced by Hippvmane 
mu Hi melt a. 

llluunn (iiiii'ier.i-. .nul d<- l.i I’a/ Jiavt also drawn atten¬ 
tion to poisoning Imm .1 decoctum ol s;uiki. wlueii is the Iruit 
Illiditm kiligiosum v. Mi bold, whu li belongs to the genus I Ilia urn 
Linnseus, oi the l.mnly Mti^iix/iihuc lie tandolle, itfi.X Montel 
in Indo-Chma has .dsn lomul it to be poisonous, 'i he symptoms 
appear to lesemble clioleia, but diagnosis has to be made from 
strychnine poison,tig. tetanus and reivhro-spinal meningitis. The 
symptoms uric vomiting, dianlnea, thnst, unconsciousness, 
convulsion*., numps, proiusi- sweating, oliguria and anuria, small 
rapid pulse, cold extremities, p.iresis ol the lower limbs, and ex- 
liausliou. I lie head is letr.u ted, the eveball-, bulge, and the lace 
becomes cyanotic when the lespnahon stops. Ln t hina and Japan 
it and its lelated sprcics /. uiii\uluni, the sun anise, }vhich is 
harmless, aie tailed badiaue. 

The seeds ol A 'it nuts owimums L.iiuueiis (I'.uphorbiace.e), tlu 
castor-oil plant, are poisonous, causing burning in the throat and 
abdomen, vomiting, purging (may be absentand collapse. I he 
iatal dose appears to be three seeds, and to kill ill about forty-six 
hours, i’ost-mortem the piuicipal leatuiv is gastro-intestinal 
inflammation. 

lhc treatment is emetics, stimulants, and hypodermics ol 
morphia. 

ill. M 1 MU.ANT AND >LI>A 1 IYE 1 'OlSOMNG. 

Man} drugs aie emjiioyed all over the world to stimulate or 
to deaden the nervous system. I hose stimulants and sedatives 
have been used 1>\ man I1011T line iimiiemorable to whip up a 
flagging nervous system, or to deaden the effects oi mental oi 
bodily suffering. 

Used judiciously and in a proper nuinuei there can be no doubt 
that they alleviate human suJiemig, but it usfcd injudiciously or 
immoderately, and especially it lhc\ are constantly taken, they 
become ‘ liabit poisons,’ and us such alfect the cells ol the. body 
injuriously, and by so doing some oi them become true ‘ racial 
poisons,' and as such have been mentioned in the section on 
Eugenics (see p. iity. 
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It is not our intent to write, except in the briefest manner, upon 
these poisons, as their effects are fully considered in special works 
and arc also contained in all the ordinary textbooks dealing with 
general medicine. Notwithstanding this, we teel that a lew 
remarks dealing with these, drugs in the tropics are necessary. 

Alcohol.- -We have already referred to our belief that this is 
a personal and a racial poison, and we would warn our readers 
not to be misled by statistics on this point, and it they wish further 
information to refer to Ada mi on Karl IVaison (vide references). 
Alcoholism is unfortunately on the increasi* among tropical natives, 
and is doing great harm in the term ot indigenous stimulants such 
as arrack, which is almost directly the eause ol a large percentage 
of the violent crime in Ceylon, as was shown l»v the fact that the 
accident wards ot the hospitals were nearly empty in the pro¬ 
scribed regions during the period of a social prohibition 

More dangerous, in our opinion, are the imported cheaper 
alcoholic drinks, such as the cheap whiskies, gilts, and rums, which, 
being cheap, are drunk in quantity and greatly deteriorate native 
races. These bad effects are not du- to fusrl oil. which is not 
present in these cl a ap tonus oi spirit, which in many wavs are 
the purest torm ol alcohol to he obtained, and hence their effect 
is truly due to alcohol and to alcohol only*, and their real danger 
is simplv because thev .ire cheap. Methyl alcohol is a direct 
poison to man, a tact but little understood at the present time. 

Opium is eaten in Persia, India, and Alrie.i, and smoked in 
Malaya, Tndo-( hina. and China, but lor the latter process it has 
to be specially"prepared. O11 the K.istcrn mnul opium is said to 
have two possible effects - either it produce- a sense oi absolute 
blank. 01 it produces laney dreams and visions. The effects ot 
chronic, morphinism are loss ol appetite, emaciation, and exhaus¬ 
tion. and lienee inability to think or work. 

It is, however, probable that the effects of opium are not as 
had as those ot alcohol, and, used m moderation, it may not he 
more hnnniul than the use ol tobacco. 

Cocaine has been used much ol late m India as an intoxicant 
or stimulant, to counteract the effects or m lieu, ol opium, owing 
to the restrictions on the sale ol opium, rnlortunately. children 
have begun habitually to use the drug. The cocaine is chewed 
with betel dnd domain (slakul lime), and produces at Jirst loss 
of sensation in the Longue ancl lips? followed by dryuess of the 
mouth and lances. The temperature does not rise, but the pulse 
becomes full and quick, and at this stage the inebriate likes to 
be lclt alone, and tirmly closes his lips lest the saliva should ilow 
out. His ears bocotae hot and red. his cheeks pale, and the tip 
of his nose cold. Perspiration breaks out. and the maximum 
amount of the so-called Hilarity or exaltation, due to overstimula¬ 
tion of the nervous system, now appears, but is speedily iolloyved 
.by depression, which induces the victim to take another dose. 
The teetli and tongue of the confirmed cocaine-eater turn jet- 
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black, probably due to some chemical change produced by the 
action, of lime and saliva on cocaine. Pernicious symptoms in flic 
form of emaciation accompanied by insomnia, digestive disturbance, 
diarrhoea, dealness, diminution o't urine, delusions and hallucina¬ 
tions, and even at times acute mania, may appear. 

1 no uni hemp {('an-mibis saliva) is used in India, Arabia, Persia, 
and elsewhere as a nan-otic. It must be remembered that ('. sativa 
grown in India has unite dilferent properties lrom the samp plant 
grown in Europe, in India then* ;nv lour varieties sold: bhang, 
consisting of the dried Jea\es and stalk?, reduced to a powder; 
ganja, the flowering top*; «haras, tin- resin from flu: leaves; and 
majun, a 'swce+me.11 prepared with hemp. In Central Asia the 
resin is called has. hiseh 

Its notion on man n. m-t to j»i«»• Lit. e a pleasurable excitement 
and la I dr iiun.oiism In moderate <|i».es it temporarily increases 
tlu* teeimg «»| *.t length .md power As .m intoxicant it is much 
used, being eati n or -mokid. ..tul i. said to be one potent cause 
of insanity in liuki Wndiiell *..i\s that about .5^-4 per cent, of 
Bengal Jun.iex e.in bo t rimed to tins ?oiuee. It is assorted to be 
one of the eanso.s of tin* strange phenonunon railed ‘running 
ciinok.’ but this will be dealt witli m detail later on. under diseases 
ot the n- r\oiis s\slem ' 

I\arva is an intoxicating iliiuk prepared bom die root ol 
Piper nielli \'lie it in For-d, r (Ihperaeea), which grow?, tlmnighmit 
Polynesia. 

According to I owin. kavva contain.-, starch, Hour, two inactive 
substance- k.iw.iiu and yangonm and 2 per c» nl.*of rosin, wliieh 
is believed to b» ilu acthe priucipk But this ro-au. bv i rent meat 
with ether, eau bo nsohi-d into two sepaial*- siilittuiires one. of 


which has a weak, and t In * oilier .1 si long action on man. ’I he 
drink causes a tooling ot him cl re, but too much has .m evil effect. 


wilh symptoms r*1 mco-ordinaljoii i,nd headache, and a desire lor 
sleep, and may indueo li\ «-i di?»easo, t'ermatilis, and general debility. 
Taken in moderation .t is .-.ud to be harmless, and also to be a 


cure for gonorrhua, and, as su«Ti. was intioduced into Europe. 

Peyottl (pellole) i-> .1 narcotic used in Mexico, and derived from 
the cactus, . Inhj/tuiiinn lewinii Jleun It causes s]eep with 
hallucinations. 


('urinri't "jiecio, - r . rumifolm bimiieu-., the poteomfoot ot 
New Zealand, and myrtifolia 1 iuna-us (a native of'-feuropc)- - 
are considered to bo intoxicant or poisonous, according to the 
dose. The symptoms arc coma, convulsions, and dilated pupils. 
Prom C. ruse if oh it the Maoris are said to prejiare a wine and 


jelly. 

Pituri ( Duboisi't JnipwooJi F. Mueller- Solanacea*) is a shrub 
rowing in Australia and New Caledonia. In -the former it is 
fund in the neigh bom hood oi l .trio or Mnngcrcbar on the Uppei 
Mulligan, aftd from this in scattered patches eastwards. At Carlo t 
live the Ulaolinga tribes, from whom the other tribes purchase 
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the. pitnri by bar!or with spears, boomerangs, etc. About the 
loginning of March the pitnri leaf i-. gathered and is sold in the 
form of half-green, half-yellow tea mixed with plenty of chips. 
The preparation is complex: it is first roasted in ashes, then wetted 
with water, then teased with the lingers, and all larger pieces 
removed Then leaves of a species of wattle or gigeon are heated 
over a fin; and finally burnt, the ashes being retained and mixed 
witji the moi-.t pitnri on a ‘ pitnri plate -i.e., a smooth surface - 
and finally manipulated l>v the lingers into small rolls. inches 
long by l inch thick, These rolls are chewed by the natiyijfc, and 
are in great demand as a narcotic. Reserve rolls are-'Carried at 
the top of the ear. The Australian native names are: ‘ ’ 

(Walookcr.i), ‘ iic-cui-pa ’ (Yaroinga). ‘ uu-da-kor-a ’ (Undckcrc- 
bina). ‘ p--1 u-ri (Tl-aoling.i), 4 ti-rum-bol-a 'Karnnga), ta-rem- 
bd-la ’ (Pitta-Pitta), ‘ moda ’ (Kalkadoon). The alkaloid piturine 
is identical with hyose.vamine. 

Betel.- -The ('hewing <»1 betel is iin extremely common practice 
in the Hast, when* the haves ol ('havica belle- (piper betel) are 
chewed with shoe*- ol tlit nut ol ‘Ircca oberaea (Pinang or areca- 
mit pain and mixed with 1 me. I Jet el stimulate-, the ha li vary 
gland iifL. >t is said. tho-*. o ’he digesti\*i* organs. It diminishes 
the perspiration, and should e -.pat out and should not be swal¬ 
lowed. I'lie irritation may b the cause ol the commonest cancer 
of old people in these parts. In the young it may possibly bo 
the caus(-*ol heart and nerve, diseases. 

Kolti. The kola nut so much used as a stimulant by the African 
native is the produce ol several species of the genu- Slercutia 
Linnieus, of which the principal are St. tonic ntn\a Thunberg and 
Si. acuminata iVa\n\ while St. nit id a Vent, St. holla vi, St. ve-rfi- 


eellata Thorne, and St 'iplorroearpa may al-o be noted. This nut 
has been known since the days ol Leo Alricamis 111 13511. when it 
was known m the Sudan as ‘ goro.’ 

It is supposed to be a nervous system and cardiac stimulant, 
it raises the blood-pressure and increases muscular power, and 
certainly with kola nut and water a Hau-sa can travel lar and 
work hard, as we know personally. 

Analyses have been made and a glucosido, ‘ kolamin,' has been 
obtained Jjy Hi Igor and Knebel. 

(juaranet.+-£T liis substance, which ift made into oblong or round 
cakes, is -old in Brazil as guararui bread, being considered an 
indispensable requisite for travellers. Jt i.s made Irom the seeds 
of Paullinia sorbilis Martins (Sapindacea ), which are pounded 
and sweetened. It is said to contain a white crystalline substance 
which Theodore Martins called 4 guaranen^’ The Brazilians 
consider guarana to be a stomachic, a febrifuge, and an aphrodisiac. 

Mate.- -Paraguay tea is called 4 mate ’ Irom the cup out ot which 
it is drunk, or better 4 yerba,’ meaning herb or plant. St. Hilaire 
was the first to find and name the Ilex paraguariensis, which 
Lambert in 1824 changed to paragitayensis, and this is accepted 
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because St. Hilaire cancelled his original name. It is prepared 
by slightly scorching the leaves, which arc then broken down and 
subjected to a strong pressure. A handful of this pressed foliage 
is infused in a small spouted vessel called a ‘ mate.’ It is then 
sucked hot through the spout or bombillu. which is perforated on 
its lower side with small holes, which, while allowing the escape 
of the liquid, prevent the pieces.of leal following. It is drunk 
freshly infused, and is said to be an aperient and diuretic, and to 
become a habit with those who drink if. 

Mate is much used in Paraguay, Uruguay, the Argentine, and 
Southern Brazil, but in the last-named Ilex gongonha Martins, and 
Ilex theazans Martius are employed. 

Coffx e .—The deleterious effects of excessive tea-drinking are 
well known and need not be repeated, but it may perhaps be as 
well to invite attention to the e\*t essive amount of Turkish coffee 
which is drunk in the Middle Ka>t. 

Other /’iw.sH/iv- In Malacca the leaves of Mit'agyna spectosa 
Korth (Kubiaeea*) ar« said to be usod in place of opium. From 
the leaves of l>ir<sia tahfoha Roxburgh and li. Inngifolia Linnonis 
(Sapotacea-) intoxicating drink* are made, Ilyosi yawn's muticus is 
used as an intoxicant by the Baluche*. and makes them dance like 
lunatics. 

The juice of the fruit of Anaeanlinni ocridenlalc (Anacardiacea;) 
is used after distillation in (ioa a* a drink. 


IV. POISONS USED IN TRIAL BY ORDEAL. 

POISONS D'Kt’ltlCl'VK (1‘KKNClh. 

Curious customs t-xi*t in savage land* ol trial by ordeal, in 
which the patient is gi\en a drug and then ordered to perl or in 
some act. Waddell record* the history of an old Hindu woman 
who was supposed to he a witch. She was tried by ordeal, being 
given a poisonous drug (datura) m treacle, as it is a native belief 
that a witch can withstand poi*ou. 'I he r- suit of the ordeal was 
that the poor woman died. 

In Africa the greater part of these poisons lielong to the 
Loganiace.'i-, Apocynaoea*. Leguminosa', and Solanaceaj, but the 
plant employed varies in the different legions, and many are still 
undetermined —c.g. , M’Fau^ may be a stroplianthus, while 
M'Boundou is undetcriuin« d. 

Kho gives an account of trial in West Africa by ‘ imbundi,’ tin- 
sliced rf>ot bark of Str\\ linos icaja (Baillon), which is said to con¬ 
tain strychnine. The accused, after drinking a concoction of the 
root, is made to jump over a stick, and is pronounced guilty unless 
lie is able to do this, or to pass urine on to a banana-leaf, both 
of which feats are usually impossible. 

Christison mentions tlic Calabar bean of West Africa, Physostigma 
venenosum Balfour (Leguminosa 1 ), as being used in trial by ordeal. 



REFERENCES 


179 


the belief being that the innocent vomit and are safe, while the 
guilty retain the poison and die. Its antidote is atropine, ad¬ 
ministered hypodermically. A 

Erythrophlawn judiciale Proctor; Tanghinia venenifera Poirot, 
(which contains a toxic base with an action like digitalin), and 
Menabca venenata Baillon, are used in Madagascar, and Adenium 
soma! nsr Poirot in Somaliland,' for purposes of trial by ordeal. 
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l*ifliiniiurv - Alnc.i - A-u- I'lnl:] pmc Island ViMial.'.si.i- 
\ni>'in.i lii :m>in cs. 


PRELIMINARY. 


Fl<- »M t.nn IIimirlUcl\dili- pi i pies ll.i\c U-i-cl poise 11s t * * accentuate 
wound m.iilr b\ wi .1)*i'll - '. «-spcci.illv amnw. In 1S57 l'ontau 
disco\ered snnn .mow j»«»ml . in tin- Pyinires which were grooved 


to revive ]>oi-.on- 


01-.1 nveric* ;m- said to date as lar hack 


as the OKI Stem Age 


'1 lie arrows ot primiti\c pn»pl«-s pi oil net- wound-. which .ire 1>\ 
no means u-uallv l.ital. and tin tclore. in attai king lag game or 111 
warfare, U is obvious that sunn- p'lbi 11 which will iihiic the death 


of tlie victim lairK 1 jnifk!\ will be \ nimble. • 

I’siially these poisons, oi the mote potent 01 client, are onl\ 
kiit-wn to the letish priest-. « >1 chiel-, mid are gcui-rulh mixed with 
all sorts o| animal eMic ts, the wl i > , i being made into a paste, 
and painted on the arrow heads. 

II a special poison is prepared. a mle -.omi suit ot pi«rmttion 
i-also taken, so that the owner ot 1 In-.mow mn\ not be accidentali\ 
wounded Thus, the J-'ra-Ida people, v.Ian pieparmg against the 
imasion of their country, obtained a \eiv potent poison, which, 
however, the\ handled with gn at «ntif>11. though they boasted 
that tin n had an antidote. I ln-\ l>i pi t lies.- arrows, as a rule, in 
special cpmers. and each arrow had a tin\ stick tied to its shaft, 
so that it could l.e c.nrefullv lifted out of the cjuiver •Moreover, 
a tuft ot led material was tied to tin* base o| cadi of these sticks, 
so that there could b. no mistake as to which were the speciallv 
poisoned arrows 

Arrow pc isoiis ma\ be cl isMln-d into iliosn o| animal origin and 
those of vegetal origin. 1 lie most common animal arrow poisons arc 
snake-venom, scorpions, spiders, led ants, and heeflcs, crushed and 
mixed with vegetal poisons '1 he Irishmen c»l South Africa and the 
natives of Togoland "make an arrow-] ioisou by burning and powdf ring 
th* heads of adders and vipers, regardless oi the lact that thelmrning 
must destroy the venom. The Bushmen of the Kalahari Desert 
make a poison from the larva- of I Ham-phi din simplex Paringuey, 
which is thought to l>o really a toxin due to some micro organism 
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growing in tho decomposing larva. Hut animal poisons are not 
nearly so common as vegetal poisons. 

The most important natural orders containing vegetal arrow- 
poisons are, firstly, the Apocyuaeeo:, which contains tin* genera 
Acocantlura. Strophanti!us. and Adonuim. all oi which are common 
African poisons; secondly, the l.oganiacore, with the genus Strycli- 
nos. which is of great importance in Asian poisons; thirdly, the 
Urticacea*, with the important ipoh poison ol Sumatra, Borneo, 
and Indo-China; and fourthly, the less important orders of the 
Ranuneulacea*, eontaining A ami turn fernx (Wall), used in India, 
the l.oguminosa*. and the Kuphorbiacea*. containing some African 
poisons. 

The actions ol arrow- poison*, are very varied, and mav be classified 
nto- 


1. Au action on the heart and muscles like that ol digitalis. 

2. An action on the peripheral nerve endings like that oi curari. 

3. An action on the nervous system and heart like th it of aconite. 

4. An action on the nervous system like that of strychnine. 

5 - An action resembling snake-venoms. 

'Pile general treatment oi a poisoned arrow wound is as iollows: 

1. Tic a lii^hi band an the heart side nf the. ,annul, if on a limb, 
to prevent abruption ol the poison 

2. Remove the arra,e as quiiklv as possible 

The dlfhcultv in withdrawing the arrow-head is the presence ol 
barbs, which can Ik* pi evented Irom doing mischief b\ thrusting 
the head lliroggli the skin mi the lai side ol the limb there is no 
necessity to I ear about the bloodvessels, lor they will slip awa\ 
Irom the arrow then cutting the slialt olf. and drawing the head 
through on the lar side, and tin* shall on tin* near If it is m the 
body, a good plan is to enlarge the wound and pas-, down some 
sort ol a cannula 1 g.. .1 hollow bamboo o\ri the head, and thru 
withdraw the whole arrow 

n’tf.s/i the ivmind with pennan^anate ol potash. 

Having withdrawn the arrow, wash the wound out thoroughly 
with a ) per cent solution of permanganate ol potash (it tills 
cannot be done, cup the wound or suck it), in order to neutralize 
any siiake»veuom. and. indeed, any other poison capable of being 
oxidized. 


Keep the heart <.v kme. # 

(ii\e stimulants e.g., hvpodei mic.-. ol min e.hmue altei the 
arrow is removed and the wound wa-.be.I 

5. A Jter-treatment. 

Treat the hurt as a prison.*d wound A dost* ol antitelanic sri 11m 
would lu* good, it available 

Some ol the principal arrow poisons re.piit'cMo be dr-cubed 111 
more detail. 

Africa. Tin* natural order Apocvnnccu- contains, as alreailv 
slated, several gener.i ol plants which provide celebiated arrow- 
poisons much used by native peoples in Africa. 
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These genera are Acocanthera, Strophanthus, and Adenium. 

Acocantkera Arrow-Poison. —The genus Acocanthera supplies the 
most important arrow-poisons of Hast, Central, West, and South 
Africa. The poison, which is called waba, wabajo, or ouabaio, 
was first fully described by Burton in 1856. It is prepared from 
the tree A . schim fieri (D«'-c) in Abyssinia and throughout the greater 
part of East Africa, being used bv the Wataita, the Wakamba, and 
probably other tribes. The special Fra-Fra arrow-poison of the 
Gold Coa*t is probably derived trom some species of Acocanthera. 
In Erythnea and Yemen . 1 . doflcrsii Schwcinfurth is list'd, and in 
Somaliland A. ouabaio Cathelinean. 'these trees are 4 to 5 metres 
in height, with dark green foliage, white or red flowers, and violet- 
red fruit. Tin: poison i* usually prepared by making a decoction of 
the wood, and evaporating it down until it become* a thiek tar¬ 
like extinct, which contains the active principle. This principle, 
which is a gluro>ich« called 011:1 baiu, acocanlhcrin, or wahaiu, is a 
powerful cardiac poison. In addition, the natives generally add 
snakes’ heads and gall-bladders to the tar-like mass; but it is 
doubtful whetluT these real I v increase its virulence, though it must 
be admitted that sometimes there are symptoms analogous to 
snake-poisoning. 

The thick extract of the wood containing any other additions, 
which individual peculiarity may consider necessary, is now painted 
upon the arrow-heads. 

The action ot tin* trcslily prepared poison is very rapid, death 
taking place in a tew minutes through stoppage ofihe heart, alter 
a preliminary «iuickening of the respirations and convulsions. 
Sometimes pain is complained of in the. lumbar region. The, 
symptoms can be readily prevented by a 3 per cent, solution ol 
permanganate of potassium The native remedy is believed to 
consist in eating some ol the poison. 

Another important Acocanthera poison is A. venenata Tlnmberg, 
which is employed by the South African Bushmen, and is said to he 
made from a decoction ol the hark. The symptoms arc rigors, 
without convulsions, and loss oj muscular power, followed by death 
in a few minutes 

Strophanthus Arrow-Poison.- Livingstone was probably the first 
to draw attention to a Strophanthus arrow-poison called kombi. 
used in Central Africa Strophanthus hispidus Do Candolle is a 
very common plant in mauy parts of West and Central Africa, and 
is a common arrow-poison, but not nearly so deadly as that oi 
Acocanthera. The other varieties used are S. glabris, S. kambe, 
S. lanosus, S. ciabe, S. barika. 

The poison is obtained by cooking the seeds in water, and adding 
snakes’ heads and*leaves and roots of other plants.* The injured 
man falls to the ground, and his breathing and pulse become 
gradually slower and slower, until the heart-beats suddenly cease, 
and death ensues, preceded by a convulsion in about ten to fifteen 
minutes. The heart stops in systole, and will not contract on 
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stimulation. Strophanthus is used on the Congo, Lake Nyassa, 
Zambesi, Gaboon, Guinea Coast, Gold Coast, Cameroons, and 
Senegambia as an arrow-poison. 

Adenium Arrow-Poison, —There are two species of Adcnium 
used in Africa—viz., A. boehmianum Schinz and A. somalensc Oliver. 

A. boehmianum, which is a shrub about ii to 2 metres in height, 
is used by the Ovambo of German South-West Africa to prepare 
an arrow-poison called eohuja. The thickest branches or roots are 
cut across and held over a fire, when the thick, viscid sap exudes 
in threads, and is collected by winding it round small pieces of 
wood. Hie arrow heads an now moistened by spitting upon them, 
and then smeared with the sap. 

The active principle is ec.hupn, which is a very virulent cardiac 
poison. The Somaliland species is equally virulent. 

Erythrophlanim judicialc. Proct.- -Its active principle is ail 
alkaloid, crythrophloem, which cause-* dyspnoea, first slowing and 
then quickening of tile heart, and finally death from stoppage of 
breathing. It is used by the Pigmies of Central Africa; but the 
principal Pigmy arrow-poison i* a mixture of this with strychnine, 
which will kill an elephant. Prompt treatment, however, is said 
to be able to save a man’s life when wounded by one of these 
arrows. 

Mini chi Arrow-Poison. The Munclu arrow-poison, which is used 
bv the Backorana clan in Northern Nyeni, is said to be nearly 
always fatal to man in about half an hour. The method of pre¬ 
paration is m»i known, but the poison is plastered in a thick layer 
on the long point ol the barb. It is brittle, of a dark brown colour, 
with slightly aromatic odour, and is insoluble in cold or warm 
water, in norma' saline or acidulated solution, but dissolves easily 
in alkalis- c.g., t per cent. Na a C 0 8 solution. It has no alkaloidal 
properties, and does not 1 educe copper sulphate in alkaline solution. 
No fluorescence occurs with 1 I 2 S( > 4 , and there is only slight reducing 
power after prolonged boiling with mixed acids. It acts by paralyz¬ 
ing the heart and the striated skeletal muscles, but no distinct 
action on the muscle plasm can be detected. 'The toxic substance 
is thought to belong to the class of resinous acids. 

Euphorbia candclabium.- This is supposed to be. o»e of the in¬ 
gredients of the poin>n ‘ uciimga ' 1 meaning poison), used bv the 
Wafiomi, Wagogo, of late German, Kast Alrica. The other in¬ 
gredients are not known. According to JIrieger. t h active principle 
is exactly the same as in Acocanthcra. Rho says the Wakamba use 
a similar poison. 

Less important African arrow poisons arc:— 

(a) Used by 1 the Monbaltu Dwarfs — . 

1. Ery thro phi ocu in guineensc G. I>on., belonging to the Leguminosa*, 
of which the bark is used. 

a. Paliaota bartori Buutham. 

3. Combretum grand iflorum G. Don. 

4. Strychnos icaja Bail Ion. 
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(b) Used by the Hottentots and South African Bushmen — 

5. Haemanlhus toxirarins (Linuams). 

6. Euphorbia cerelfonnis (l.innams). 

7. Euphorbia virosa (Wight). 

8. Euphorbia liopiaijona (Linuanis). 

9. Euphorbia atborescens (15i ussier). 

10. If vaumnclie globosa (Emil*). 

Nigerian Arrow-Poisons .'—Parsons finds that the common arrow- 
poisons are either stroph.nithus or stryclinos. 

Asia.—The best known ol these poisons are those used in Malaya 
Sumatra, and Borneo, and prepared from the following:-- - 

Ranunculaccer — 

Aconite (various sj»eeie.s). 

Urticacea — 

Antiaris toxicaria JLoscln nauli 

Lcgnminustr- - 

Perris elliptica Bcnthnm. 

Logitnijiver- - 

Stryclinos tieuti* L»*sehi u.mh. 

Strychnos walliclnana Beni ham. 

Stryclinos maingayi Clarke. 

Ritbiacecc—- 

‘Lasiantlms llavescous KortluU. 

Dioscorcaci't ?— 

Pioscorea hirsuta Plume, 

Aroidcte — 

Amorphophallus eampanukrius lilum • 

Apocytuiccce— 

Tahenuemontana malaccensis Hooker. 

Aconite .— -The Mishmi arrow-poison of Norlh-F-asl India is di lived 
from some species <>! aconite, peihaps A.Jcrox or J. heteropliylUnde. 

A coni turn fcro\ Wall, belonging to the natural order ot the Ranun- 
culaeea*, is used by the Himalayan tribes from Assam to Kashmir 
as an arrow-poison, and seyei al Sepoys have been inoi tally wounded 
in expeditions. 

The poison is applied as a«pa-te to the arrow, and is said to be 
mixed with septic blood to increase its elfects (Waddell). It is also 
said to be used along the French and ( liimse frontiers ol the Indian 
Empire, and by the Aiuos in Japan, but the latter are believed to 
mix it with tobacco. 

Antiaris toxicaria. — A. toxiiaria (Lesch) is a tree growing in 
Malaya, the sap ol which provides the arrow-pobnn known as ipuh, 
ipo, lpoh, ternek, kva-s, poon. upas, etc. It is used by the Sakais 
of Malacca, the Buttak* of Sumatra, the Dyaks of Borneo, and the 
Mois of Cochin Cliina. Bramhvood’.s dart-poison, dajaksch, from 
Borneo, appears to be from the juice of A. toxicaria . 
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The earlier travellers in Malaya gave wonderful accounts of the 
upas-tree and its action, which were purely imaginary, pciisle. 
and Magcndic appear to have been the first to make experiments 
with the poison in 1810, and they were followed by Brodie in 1811, 
who showed that the heart-beats became weak and irregular before 
respiration nr the mental faculties wore impaired. 

There appears to have arisen a contusion between the ju : ce ol 
A. loxicaria and Slrychnas fintlc. which explain- Hie finding bv 
Hodbon and Welting of strychnine in upa- antiar. Pelletier and 
Caventou, the dwoverers ni «juinme, studied the 1 lienii-trv of the 
poison, and in iS jX Mulder isolated the active principle as a crystal¬ 
line body, which lie called antiarin, which in rN>S Deiiij and Ludwig 
showed to he a glueoside 

Kiliani in iN <)0 investigated antiarin, and luund its lormula to 
he 0 27 11 1.,() 10 . The ]>hv-ioli)gic d action of ill" poison has been 
investigated by a laige number of observ’ers. notably by lledbon. 
Kiliani, and Seligniann. the l.i-t 11:1 nied observer giving a mi>st 
excellent account ol ipoli a- u ed bv the Keiivahs ol the Baram 
district ol Sarawak. 

Tile poison is prepared Irom the m-pissat*d juice ol the t 
and i- either Used alone or is mixed with S. tunic. snakes’ lie..uls, 
or other substances I he whole coii<'o< timi is made into a paste 
with water, and applied to tlit* heads i.l the arrows, which are then 
dried be'ore a slow li■ 

file poison a« ts 011 the v» utricles ot the heart, behaving like 
digitalis, and, in addition, causes paralysis ol the oerelual nervou- 
system and passing clonic ‘pasnis ol the voluntary muscles 

Croton tinlimu I'raser lonsulei's iliat this is one ol the A hors’ 
arrow-Dol-oii. while the other is probabh aconite, possible . 1 . ft'lVX 

and . 1 . h.'lnophvHum. 

Hie Sfrv-linos A mw-Poisons. Stryihnos tn'iitc I.eselienaull is 
tin- upas tieute of 1 Soi.S'. wnl!uhiiinn Bent haul is the ipoli 
•iker. and 5 . mningiiYi the aker lampong ol the natives ol Malacca. 

The poisons obtained I rum the-c i>l.mts are said to contain 
strychnine and curan. The symptoms are saul to be paralysis of 
the muscles, abolition of the relieves, and stoppage of the heart 
and rc.-piymon The urine contains a substance w^ich reduces 
Felding's solution. 

Manbhuin A nunc Poisons Anderson thinks that these poisons 
may possibly be manu I act tiled in the lullowing ways: - 

1. liv dipping the arrow-heads into rotten lisli or meat, or into 
tlu* highly decomposed human body, or into animal secretions 
c 1 [Willy decomposed. 

2. By coating them with mix vomica and sulphide ol arsenic. 

.J. By coating them with snake venom. 

q. By dipping them in mud, so that they acquire Ihe organism 
«»f tetanus 

Le.-.s important Asian n rn »w poisons a iv Unottrriii >'nii I'o'tm Mot,( occulus 
ton f crus Mart, C. amasonum Mart, wlucli are also used in India as arrow- 
poisons, the ai tivc principle being curari. 
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Philippine Islands. —The arrow-poison used by the Negritos of 
the Philippine Islands is Rabclaisia fhilippinentis Planch* which 
causes paralysis of the extremities, dyspnoea, convulsions, and 
cessation of the heart’s action. • 

Australasia.- -Lo Dautcc, quoted bv Vaughan and Novy, says 
that the poisonous* arrows ol the natives^of the^New Hebrides are 
prepared bv smearing the points, which are usually made from 
human bones, with, first, a vegetable resin, and then with slime 
taken from marshy places. 

America.- -The important American arrow-poisons used in the 
valleys of the Amazon and Onuoco belong to the Loganiacetc. and 
are Strychnin tnxitcru Schomb. 5 crcmuxii Planclion, _S\ castc-lni tea na 
U.ullun. 

The active principle is eur.iri. and. it is said, curin. Turan. or 
ourari, tVas first brought to I!urope bv Sir Walter Raleigh in 1595. 
The dnig paralyses the motor .-nd-plates, and causes death from 
failure ol the res]) 1 at ion 

r.»sh iiiipnn.niL Aim-11, .m .mow poi.-ons are - - 

(«*) f’’i -t'l. i mil iLimi.ci'si, ii«^i «1 liy n«iti\e Indians of Jliazil. 

((•) I’l-.ui/ht nythut'A f.Liui a-u-i, used in liiazil and Ccntial America. 
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POISONS USED IN FISHING. HUNTING, 

AND TRADE 

Preliminary—I'isli poiMin^—L’oisoiih used in hunting—CaltH.* powmmg— 
Rut poisoning—Ironist poisoning- -Poisoning oi buds■■-Ti.uk' poisoning 
—References. * 

PRELIMINARY. 

In this chapter we consider in the brielr>t possible manner the 
use of poisons to kill fish, big game, cattle, rats, birds, and trade 
poisoning. 

FISH POISONS. 

Kvery now and again we have been appealed to lor the purpose 
oi explaining why a large number of hsh have been found dead 
in a river or lake, anil certainly in those which wc have been able 
to investigate personally the causal agent has been poisoning of 
the waters. • 

It is a common practice all over the world to throw pieces of 
bark or leaves ol tree-, and shrubs on to the water, in order to 
stupefy fish, and thus enable them to be easily caught. 

The"number of plants used for this purpose is very great, and 
though we have not thought it necessary to give a detailed list 
in this book, still, we consider that it is useful to give a few 
examples, as a knowledge of the subject is at times required. 

The plants used in Ceylon for the purpose ot intoxicating or 
killing fish are given in the following list supplied to us by Mr. 
Prieberg:— 

1. A'narmirta patiiculala (. 4 . coccnlus Wight and \rnoti). 

2 . Barringtonia anttangula Gaertner. 

j. Euphorbia tirucalli Linmeus. • - 

4. Lasiosiphon eriocephalus Pocaisne. 

5. Meesa indica Wall. 

6. Mundulca suberosa Bentham. 

7. Randia dumetorum Lamarck. 

8. Strychnos nux vomica Linmeus. , 

9. Walsura piscidia Roxburgh. 

10. Denis uliginosa Bentham. 

Hydnocarpus venenatus Gaertner is also said to be ui>ed, and to be 
poisonous on account of the hydrocyanic acid it contains. 
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In India the tollowing arc used: 

Anamirta coccuhts Wight (Menisperinaceic). 

Dolichandrone falcata Seemann (Bignoniacea*). 

In Java and Sumatra : - - 

] y ittosporum dcnsi/lor tint Putlcrlick (Pittosporcie). 

Tephrosiu toxi curia Pei'soon 
Tephrnsia pisculnnn Peisoon. 

In the I*liili]»i>int* Ul.iiuK: 

Su pi ml ns rural: IV Candolle (Supmdaocnd. 

Harp alia arbnrca R.nllk« »U i (Sapindacea*) 

In the Dutch Past Indies; 

Penis clliptiui Beiithain (I.eguminose). 

]\tJmhizns ungitlalus Kichaid 

Both ol these plants contain a non-nit roguio.is substance, called 
respectiwly iletTid and pac|i\tlu/id. highly poisonous to lisli. 
Derris-ioot will kill n>h in .1 dilution 01 1 to -’5,000 ol water, and 
dciTid m 1 to >,000.1101) 

In the ( onioro Island" 

/ 1 phrosia vogelii, Hooker (l.egumutos.e) 
in 1 lie West Indies' 

Pisi itiiit nylhmiii l.mu.eus. 

'Hits plant, c.ilhd tin- Jani.uea dogwood. is used l>y> throwing 
ihe leaves and entire branches into the water, when the active 
principle, piseidni. dissohes out and p.u.d\/«s the hsh. which arc 
easily caught tloatmg on tie- siirlace 
In (iiiNan.i ■ 

1 a burn guyaihusis Vublet. 

IJithyafherc cimuhi Marinis 

In Nmth America. 

nrcu'ia usialica lann.ui" 

Piihapclalum ioxicarimn Bullion. 

Serjunia ichl/nunlnvu k'adlk (theTmiba of the \inu/onj. 
Serjunia Iclhulis St. llillaiie (the Timh-i of the A1141/on). 
Serjunia pi suit aria Kadlk (the I imba ol the Aina/om. 
llvdracnt'cle javenna Khr< nberg. 
l.lihadium usperum De ( andolle. 

Juct/niniu ainiiHaris Iannaus 

In Africa: — 

Kigge/ia ufrnuv.a l.inna-us 
Haulomlhclmia spciinsu K. Blown. 

Tephrosia mgetii llook' i. 

In Sardinia:— 

(Knanlhe crocala Limi.eus. 

Daphne guidium Linuaus. 
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POISONS USED IN HUNTING. 

Ill India the root of Arum monfamtm Roxburgh is said to be 
used to poison tigers, while aconite is employed for tin* same pur¬ 
pose against elephants, especially . 1 . fvr >».v \Vall. In San Salvador 
the ' Cangouru,' Rourea ohlongifohu Hooker. is cmploved. 

CATTLE POISONING. 

Cattle poisoning is a Ircqucnt method o* revenge in India, and 
the drugs most commonly used are: \rst-nious oxide, arsenioiis 
oxide with sulphite, arsemous oxide with oxides ol lead, sulphides 
of arsenic only, oxides ol lead only, sulphate ol copper, mix vomica, 
r ncailu' nulints, mercury, and sulphate ol iron. 

Hut, in addition, Abrils ^rccalorius !.iuna*us. Ccrbcra thevetio 
Linnjeus, Caloho['i\ proccra K. ISrown, aconite, chopiM*d hair, and 
snake-Nenom ha\e be< n used I he list of (T\lon plants poisonous 
t«> man an 1 cittle will be given ln-low It is important tor(*member 
that nn !«-rpeM and d\-.eni«-i\ resemble ,ir-enical poisoning, while 
poisonmg with mix mhhhv m-\ o semble letamis. 



• ■ft: J ?. . ll-itt •> /;;,,i!nqifA Li\x.li*s. 

(»rey says that Lessor/in niinnhtris, the fneuta of the Karroo 
of South Africa, produces ivivhio-spinal parahsis in slieei> and 
goats, like (la 'i/to obi inn, the poison-pea ol Australia. Only Abru s 
f>rccalorius need In* discussed here. 

A hr us f>rccaltmus Linnmis. ■ - ■ The juice of-this plant, which 
belongs to the Loguminosa\ is most irritating, and it iu)ccled 
under the skin of cattle proves rapidly fatal, b\ producing general 
depression, drowsiness, fall of temperature, and hamorrhagio 
lesions somewhat like those of snake-venom. 
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The deoorticated seeds are made into a paste, which is worked 
into sharp-pointed little noodles, and hardened in the sun. Two 
of these are inserted by their bases into a wooden handle, and 
then driven with great lorco into the animal’s flesh. 

The active principle is abnn, a tox-albumin resembling snake- 
vonoiu, which cause* thrombosis and death in irom eighteen to 
twenty-four hours. 

(>rmtliog loss um glanciun Salisbury, i8ol>.- This jilant is the cause 
ol accidental cattle poisoning in South A Irion. 

Much has been written of lab- years with regard to stock poisoning 
in Australia and elsewhere, but it is rather outside the work of 
this hook to deal further with this matter, to which wo give refer¬ 
ences at tile end of this chapter. We, however, give a list, which 
we owe to the kimlne** ol Mr. Drieberg, of (Yvlon plants known 
to be poisonous to cattle: 

i. Ainninmiia banif m l.iuiurus. 

j. Anuiuiita panieulnia {.1. cncculus) Wight and Amott. 
j. Aris t pma eurvaluni I'liwiites. 

-j ('hri “ophora plitnta A *t** |ii->sii-u. 

S. (."# a/nw tit’llum l.mnau'. 

1 1 ’ i 

m. hiospyrus montana Roxburgh. 

7. kiirdcndran'glaitcinn l\*r*oon. 

\ L'uplwrbia tirucalh 

•). I'xtui arid a "allodia L111n.ru-.. 

10. Datura fastnosa Linnum*. » 

11. l.agennria vulgaris Soringe. „ 

1 La sin ip lion criou'phaliis Dccahaie 

1 Lobelia nicotiana folia Heyne. 

1 \. Mamhot ulilissima bold. 

15. Paspulnm scrohit itlahnn Linna-us 
rfi. Plumbago zeylanica Linna-us. 

17. Nau’i'olfia serpentina Lent ham. 
iS. Rhododendron arbor rum Smith. 
i<). Rii inus communis Lmna-us. 
jo. Sapium insigne Trimen. 

21. Tylnph nr a fasci cut at a Buoli-Ham. 

22. Withania sommfrra Dunn Id. * 

RAT* POISONING. 

'Ihis is generally «.niied out by mean* ol vollow phosphorus 
or .arsenic. 

The phosphorus is mixed wi’h glucose to prevent spontaneous 
combustion, and then made into a paste with a fatty base such as 
lard; but it is advisable to vary, trom time to time, the atty base, 
as rats are very knowing and begin to suspect that something is 
wrong. 

The poison is then spread on bread or made into bread pills, 
but it is often advised that people who do this should have their 
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hands smeared with an ointment containing oil of aniseed, with 
which all utensils used for the poison should also be smeared. 

Arsenic is often preferable to phosphorus, which is difficult to 
obtain and dangerous to work with. It should be treated in the 
same way as phosphorus, but it is as well to find the minimal 
lethal dose for the local rat before commencing rat poisoning on 
a large scale, and also to be ready with an antidote in case any 
person indulges in a dose. 

Many rat poisons are known to uativis, especially Txlophora 
fascivulata Dueh-Ilam (Asclepiadea.). Chailldia taxi car: a Don 
(l)ichapotalaeea-), both ol which are used in Africa, and Diandla 
vemorosa Linnnms (Liliacea ) in Malacca. 

LOCUST POISONING. 

Arsenic has been used with '.access by Mr. King, (iovemmeut 
entomologist in tin* Isudau, ami other?* as a poison lor killing locusts 
in the 1 hopper stage.’ The arsenic is prepared in concentrated 
form in treacle and is diluted localh. Into tin* solution so made 
chopped (odder is placed, and, alter soaking, is spread out lor tla- 
hoppers to eat in desert parts. Spraying lias also been used in 
cultivated areas. Mustard and tin u-aial iron antidote ar- handy 
in case an voile takes a do*.e *>t the poison. 

• POISONING OF BIRDS. 

Attempt', have; been made Irom time to time to diminish tin- 
sparrow pest in cultivated mens l»y poisons c.g . strychnine-- 
hnt with doubttul success. 

Palicoiirco muriyiti'ii [RnMacc.i) St. Ihiaire is said to be used 
lor poisoning pigeon, 

TRADE POISONING. 

The trade poisonings are. more fully dealt with in the chapter 
on Dermatitis venenata, but we may mention the lollowing lierc-- 

Vanillu Poisoning. 

V anillishnts is poisoning by the dried fruit of Vanilta pi a nifoil a 
(Andrews), which causes colic, vomiting, and pains in the fund 
and muscles. Men working witli it nfciy suffer from conjunctivitis, 
fits of sneezing, and a skin eruption called \anilla itch, charac¬ 
terized by swelling, followed in a lew days by scaling. There e*. 
however, great doubt a.-* to what is the leal cause ol these symptoms 

Probably some ol them are due to a mite 111 the vanilla. 

% 

Lacquer Poisoning. 

i-acquef is obtained from a brown treacle-like balsam, which 
exudes when incisions are made into the lacquer-tree, Rims verni- 
ciferh, Do Candolle. 
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The disease is acquired in two ways: either by direct contact 
with the lacquer, or through the luines arising from it by evapora¬ 
tion, but only as long as the lacquer is not dry. lor the poison, 
whatever it is. disappears on drying. 

The symptoms, which develop in a low hours, arc lever, with 
tension and udema ot the skin ol l he lace, limbs, and generative 
organ-., nasal and conjunctival catarrh, while a papular eruption 
appears on the (edematous skin of the leg* and forearms. 

The treatment consist* m washing tlu* *kiu thoroughly with 
soap and water, and applying soothing applications, such as cold 
lotions, or I.olioPlmnbi siibcucUitis. 

As prophylaxis the Chinese nib the hand* and lace with rape- 
seed oil in which a ham ha* been boiled, and wtar a linen mask 
for the fa< e and a leather apron lor the body. Alter work the 
expo&ed* part* are rublxd with a decoction oj chestnut, pine bark, 
saltpetre, and amaranth 

The above precaution* are taken in ( Inna, but m Japan no 
*uch prophylaxis exists. 

Nil'll - I* mil I fit list >111 lit* l.lll'.f. 1 |>\- till- 1 1 V'l 1 1 11, \ >■ IIM .Mill I 1 l| 

ininmiiire diita i- \vi M l.n**t>-n in ' !■•• Midan. 
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Trade Poisoning. 
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Preliminary— Animal food poisoning - -Pi oiiu 11 s noi mally present— Vugmsmus 
- Posl-morirni (let omposition—-\ egrlnl food poisoning-l^ntlm isini s— 
Loin.sinus Pasji.ilisnius - ■ All iplu lsmus-- 1 abismuf— l agopyrismus— 

Keierem rs 

PRELIMINARY. 

Food poisoning, technically called broniatoxismus, may be divided 
into two classes: - 

1. Animal ioiwl poisoning. 

2. Vegetal food poisoning. 

• 

i. ANIMAL FOOD POISONING. 

Animal food poisoning is called zootropholoxisinus, and may bo 
duo to — * 

(a) Products normally present in certain animals, but poisonous 
to man. 

(h) Poisonous food having been eaten by an animal prior to 
its being killed for lood. 

(c) Products abnonnalK produced in the living animal. 

{it) Post-mortem decomposition. 

But of these we need only concern oursehes with the lirst and 
the last. 

Products Normally Present.- Poisoumg by products normally 
present in the animal is called ‘ siguatera.’ and is generally due 
to fish, tliQugh it may also be caused by Molluscs, Crustaceans, 
■and Cnelentcratcs. 

The most dangeious Jish are those ljving among coral reels, and 
particularly those w'hicli are bright-coloured. It is possible that 
the poisonous properties may be due not so much to the iisli itselt 
as ta the. fact that it has eaten decomposing lood, such as dead 
ifledusie, corals, etc. 

^ Frcjz and Branch have noted iisli poisoning in K)i5 in St. 
Christopher and Nevis, and think that it is duo to the liarrmomia 
(Spkyrccna), while McNaughton reports similar poisoning irom the 
Gilbert and Ellice Islands. 

* v ' Certain species of the genus Clupea (Cuvier), particularly C. thrissa 
•(OgbecK) are noted as being very poisonous, but there is con- 
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sidcrablc doubt about this matter, as no scientific work has been 
done on the subject. The;symptoms are gastro-intestinal irrita¬ 
tion. which may lead to collapse and death. Another fish which 
is only poisonous at certain seasons is a so-called sardine Clupea 
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longiccps (Sardi ndla ncohoini Yal), Umnd off the coasts of Ceylon, 
and which, according to Tciineul. caused much sickness years ago. 

Other poisonous lish arc Tet ration hispid its, the ‘ jnuki-iuuki ’ or 
death-Jish ol Hawaii, and the lilo lishes, of which Slepkanolepsis 
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hispid its L. mav be mentioned as. <111 example. Poisoning with 
Teirodon lias, however, been more accumtclv studied, and may 
be idened to at greater length under the term Fuguismus. 


Fuguismus. 

'1 he Japane-*; term ‘ lugu ’ includes several species 0$ lislibelong¬ 
ing to the genus l etiodon. ot which the important species are 
T. vermicnlaris, T. nthnpes,, T. hcvigatus, T. chrysop's, T. rivulatus, 
T. lima ns, T. purdahs, J\ porphyrons. T. poicelonvtus, T. stellatus, 
and T. sticonvtus, which are said by Scheube to be olten used for 
suicidal purposes. T. pcnnantii has also been found to be the 
cause of poisoning in a case in Liurmah. 

The poison appears to lie in the ovaries and testicles, which, 
according to Tabara, contain —1. Tetrodin—a crystalline base; 
2. Tetrodonic acid—a white, waxy body. Both are poisonous, hut 
the acid is said to be more so than the base. 

The symptoms, which begin in three to liftecn minute^ alter 
eating one roe, are, according to Scheube, an unpleasant sensation 
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in the stomach, abdominal pains, burning in the fauces, nausea, 
severe headache, collapse, and fainting. Death may occur in a few 
hours from paralysis of the heart or respirations. The mortality is 
high, being said to be more than 68 per cent. 

The treatment is to empty the stomach with an emetic and to 
give stimulants, especially hypodermics of strychnine. 

Post-Mortem Decomposition. 

Post-mortem changes are much more rapid in the tropics than in 
the Temperate Zone, and. therefore, food is quickly apt to become 
poisonous. Meat is especially liable to become infected with 
saprophytic or pathogenic micro-organisms, especially BadUus ftara- 
typhosus B (Schotiniiller) and the bacillus of Gaertner, more rarely 
D. paratyphosus A (Schotiniiller). These micro-organisms give rise 
to ptomaines, which cause symptoms of irritant poisoning (kreo- 
toxismus), which may he so severe as 10 resemble those of cholera. 
The treatment is to remove the poison by emetics il necessary and 
purgatives, in the meanwhile keeping up the heart’s action by 
means of warm applications, stimulants, and cardiac tonics. When 
collapse sets in. saline liypodcrinic injections should be given. As 
soon as the acute symptoms subside, the bowel should be disinfected 
with small doses of calomel, salol, or naplithol. 

. 2. VEGETAL FOOD POISONING. 

Sitoloxismus*or vegetal iood poisoning, is caused by many kinds 
of vegetal iood, and ought to be well known, but, unfortunately, is 
by no means on a scientilic basis in the tropics. 

Ergotism, well known in the temperate regions, is not important 
in the tropics; but, on the other hand, then* is lalliyrism, believed 
to be due to Lalhyrus sativus, and other species of the same genus- - 
loliismus, due to Lolium tcmulcnium; and paspalismus, due to 
Paspalum scrobiculatum- -which are known to occur in India. Less 
known is'&triplicismus, which is described in China. 

Kirkc ha£ drawn attention to poisoning by Cyst-ism* cad fan , by 
which,he'probably means Dolichus uitjanu (Limn'), named Vigna 
caljang (Walp^by Drugendorff, and also by Dolichos filosa (Klein), 
wrnsh is the same as Vigna fiiosa (Sav i), both of which arc used as 
foods. • With regard to the former, t hefiat ive name of which is urhur 
or toar, he says it mainly affects the poorer classes, as they do not 
remove the outer skin before eating it. The symptoms in the order 
of appearance are as follows:—Urticaria, sense of heat in the 
stomach, redness of the lining membrane of the mouth, apparent 
elongation of the teeth (by this must be meaijt shrinking of the 
guins), discoloration, bronzing of the skin, sponginess of the nails, 
burning of the hands and feet, a dry, harsh, cracked condition of 
• the cuticle of the hands and feet, and deep longitudinal cracks in 
the heels. Rheumatic pains, with thickening of the periosteum, 
especially of the shins, and changes in the joints are also noticed. 
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Dolichos filosa, called ‘oordh dal,' is said by Kirke to be poisonous 
only if eaten with the husks, when it causes colic, indigestion, and 
as secondary results rheumatic pains, harshness and dryness ol the 
skin, with cracks. It is said to be a staple article of food among 
all classes, except the highest and the lowest. 

Lathyrismus. 

Synonyms.- Flattcrbsciikrankhoit ((ler.); Meurd Djilbcu (Algeria); 
Latirismo (It.). 

Definition.- Lathyrisnms is an intoxication caused by the inges¬ 
tion of Lathyrus salivus Limueus and other species of the same 
genus, and characterized by symptoms-of spastic paraplegia. 

History.- It is believed that Hippocrates was acquainted with 
the disease, because he mentions that people at Ainos who fed con¬ 
tinually on pulse suffered from weakness in the legs. In ib/i the 
Grand-Duke ol Wurtemberg issued an edict lorbiddmg the eating ol 
bread made Irom vetch-see*Is, as it had been noticed that those 
who ate such bread suffered lrom a peculiar stiffness of their legs, 
although tin y seldom died. In an epidemic was recorded in 
Tuscam. when, through scarcity ol loud, the people were compelled 
to eat chick-peas. To/./otti, while studying this epidemic, came 
to the conclusion that only the people who had lor at least three 
months eaten bread made ol two parts chick pea to one part of rye 
or wheat became ill. lie then plant* d some ol the chick-pea seeds, 
and. when they grew lip, ideutilied them a t, Lathyrus Sativus (I,.). 
In 1824 Desparanches came to ' ■ conclusion tlnflt the seat ot the 

lesion was in Ihe lumbar cord In tin* disease was lirst 

recognized in India 111 the Sing* territories, where, on account of 
three successix** famines ill 182*1 ji, the people were compelled to 
eat \etches. whi«.h are called ke-»ari dal, or teori. Outbreaks Look 
place 111 Nnd. CJiota Nagpur, tlu* Central Provinces, and m tin* 
Himalayas It app.uvntly became very prevalent, tor Irving sa\s 
that in on** district (> per cent., ami in another j*iy per cent., of 
the inhabitants wen* affected. It still exists in India. 

Climatology. The disease depends upon social rather than 
climatic conditions, toi people will not e.it the vetches unless com¬ 
pelled by la mine. It is known 111 India, Algiers, Italy,'and France. 

/Etiology. There appears to be a consensus of opinion that tin* 
disease is dm: to eating br&wl composed largely of flour obtained 
from seeds ol some species ol Lathyrus belonging to the natural 
order Leguminosa*. The species most commonly suspected is 
Lathyrus sativus Linin':, which grows 111 India; but L. dura L. (red 
vetch), L. clymcnum L. (Spanish vetch), L. tuberosus, and L. aphaca 
'have all been regarded as possible causes. It is, however, by no 
means evident what substance or substances in these plants cause 
the symptoms. Tcilleux obtained a rosin which caused tetanic 
spasms and paralysis of the posterior, limbs in rabbits. Bourbon 
obtained an extract which killed birds and frogs. Asher obtained 
from L. dura a volatile alkaloid, which he called lathyrin, which 
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was doughy in consistence, alkaline, insoluble in water, slightly 
soluble in ether, soluble in chloroform, and which on evaporation 
formed needles: but he did not perform any experiments with 
the substance, the action of which is therefore unknown. It is 
believed by some that Lathyrus is not poisonous unless the seeds 
are decomposed or contain some parasitic growth, while others 
hold that the symptoms arc not due to Lathyrus at all, but to 
Agrostcmma githago (the corn-cockle) or Loliunt icmulentum (the 
darnel). In t 18.83 Astier separated out an alkaloid, lathyrin, which 
Stockman in 1917 showed to be the poisonous principle, which is 
present in only small amount and only in the seed itself. 

Animals are by no means immune Irom the baneful effects of the 
plants, for ducks b(*conu; paralyzed and may die after eating the 
seeds: while pigs and horses also si the latter showing acute or 
chronic symptoms which are said more h*ss to correspond to 
lathyrisnms. On the other hand, lmll<x tnd buffaloes are con¬ 
sidered to be immune. 

The great predisposing 0 e in man is scircitv ol food, whether 
due to famine or poverty, tli of which c impel the unfortunate 
people to oat vetches instead of ordinary food. II the disease is 
brought about by la it may assume epidemic proportions; if 
by poverty, it may be simply endemic. Young people are more 
liable to be poisoned than old persons, and men more than women, 
perhaps because they cat more food. 

Morbid Anatomy. The pathology and morbid anatomy need 
investigation. When this isdone, it is probable that some lesion ot the 
pyramidal tracts /.<*.. of the up] km* motor neurones will be found. 

Symptomatology. The incubation period is not known, and the 
disease comes oir so insidiously that the patient olten attributes it 
to a chill which he may have experienced a day or so previously. 

Prodromata are often said to In* absent, though it U more prob¬ 
able that digestive disturbances, colicky pains, and diarrluea do 
occur, but pass unnoticed. 

One of the first symptoms to arise is pain in the back and weak¬ 
ness in the legs, which increase until symptoms of spastic paraplegia 
appear. The patient now complains of girdle sensations, and walks 
with difficulty. The gait is characteristic, for the leet are turned 
slightly in^avds, and are dragged or raised with difficulty from the 
ground. The 'joints appear so weak that it is difficult to proceed 
any distance without falling, while the body has a peculiar up aiid 
down motion. There is no ataxy, and no vasomotor phenomena, 
but the legs waste very much. The arms are not, as a rule, in¬ 
volved, though the hands may tremble. The superficial and deep 
reflexes are increased, and ankle clonus is present. The electrical 
excitability of the affected muscles is diminished, but the reaction 
of degeneration is absent. .Incontinence of urine and impotence 
are early and common symptoms. The mind is unaffected. 

The disease does not itself end fatally, but a definite improve¬ 
ment is seldom seen except in incipient cases. 
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Diagnosis. —Lnthvrism must be distinguished from ergotism by 
the absence of gangrene, from beri-bcri by the absence of implica¬ 
tion of the peripheral nerves and the heart, and the absence of 
dropsy. 

Prognosis. - The disease itself is not fataf. 

Treatment.- -Mild cases may be considerably benefited by being 
given good food and warm clothing, together with counter-irrita¬ 
tion to the spine, and bromide of potassium internally in r^-grain 
doses three times a day. Strychnine is harmful. 

Prophylaxis.— -The only possible prophylaxis is the distribution 
of good food to the poor in times ot iamine. 

Loliismus. 

I.oliismus is an intoxicalion caused by the ingestion of the seeds 
<>f Lolium Innulenfum biniwu- in bread. 

History.- I.oliismus lias been known since Roman times, and is 
said bv Orlila to have occurred in < ienoa during the blockade of. 
the year rNoo. Kingsley ot Koscrea described an outbreak in 
T854. in which thirty persons suffered severely. Similar cases 
have been reported in India Irom the Punjaub, where the herb 
is called ‘ inostjki,’ and irom the North-West Provinces, where it is 
called ‘ mosclini.’ 

/Etiology. - The i-\ai:t method by which Lolium teinulentum 
causes disease is not known. I)r. C'o'rdier exiierimcnted on himself 
by taking <> drachms of the seeds early one morning, and asserts 
that the result was inability to think, indistinct vision, torpor, 
debility, and drowsiness, followed by efforts to vonfit, and later by 
tremors of tin* limbs, great depression, difficulty of speech, and 
vomiting. Bley separated a bitter principle, which he called loliin, 
but the action of this does not appear to have been investigated 
projKsrly. Freeman states that the seeds owe their poisonous pro- 
jjcrlies to an associated symbiotic fungus, which he carefully 
describes, and says that it is probably identical with that found 
in other species ol Lolium. Ib- says that it is a disputed point 
how far ergot and other fungi inav be concerned in the production 
of the disease. 

Climatology.— -It occurs in the Punjaub and the North-West 
Provinces of India, and in Europe. 

Pathology and Morbid Anatomy. -Not known. 

Symptomatology.— -The affdbtcd persons become very giddy, and 
stagger about as though drunk, and at the same time suffer from 
violent tremblings in the arms, legs, and tongue, impairment of 
vision with dilated pupils, green vision, great prostration, and in 
some cases vomiting. Sometimes there is a sense of burning heat 
in the mouth and throat, and a small irregular pulse. 

Diagnosis. —The diagnosis may'be effected by considering the 
symptoms and examining the bread, when the starch granules of 
Lolium may be seen. 

Prognosis. —The disease does not end fatally. 
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Treatment, —Castor oil must be given to remove the poison, ami at 
the same time stimulants must be used to counteract the collapse. 

Prophylaxis. —Broad*should not^be made with the seeds of Loliwn 
temulenlwn. , , 

Paspalismus. 

Paspalismus is an intoxication caused by eating bread made from 
flour derived in part lrom the seeds ot Pasfalutn scrobiculatum 
Linnaeus. 





Fli'.. 16 .—Paspalum aerobic mlatum Linnaws. 

Seeds show separately at the top of the illustration. 

History, —Poisoning by Pasfalum scrobindatum occurs in India, 
where it was reported as far back as 1879, and probably was known 
earlier.. , 

/Etiology. —Some authorities ’’doubt the ginuinenoss of this 
disease, for, as Waddell points out, the symptom*- are so like 
' loliismus that it is quite possible that some mistake may be made 
as to the causation. 
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. Diagnosis.- -This is mack 1 bv noting the period of the year and 
by trac'ng the history oi tin* nicest ion of beans or the; smelling of 
the flowers, and also by tlu* l.uiuly and geographical incidence. 

* From malaria it is di.ignosed bv the absence of the parasites and 
the negative reaction as regards complement deviation with malarial 
ant icon 

From quinine hsemoglobinuria it niav be recognized by the absence 
of a history of the drug being taken. 

Treatment. Apparently tlu-re is little known under this heading, 
which obviously calls lor the .administration ot calcium salts (see 
Chapter XL 1 ., }>. i-ji.j) 

Prophylaxis.- Avoid eat ing raw nr oh iked fresh beans in Sardinia, 
and avoid the scout ol tin* dowers. As the attacks rmir il would 
be interesting il someone would trv the administration ol calcium 
salts to susceptible projile bun*; in Sardinia during the dangerous 
period ol tile Veal'. 

Fagopyrismus. 

White animals led upon buckwheat and exposed to the sun 
develop erythema Ion* lesions ol the skin ami nervous symptoms. 
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CHAPTER XIV 


VENOMOUS ANIMALS: PROTOZOA TO 

ARTHROPODA 


Protozoa -Cuelentcrala—Rchinodcrmata—Plalylii-liuin NYiiifilhrlnunthcs— 

Arthrojwla — \raehnuia — Scorpioniriea — .Wncn - V ai ina—Clulopoda 
—lifXHpoda — Aitopli*nrii — Hcmiptna — Hynii'iioptcra — Lcpidoptera 
- -Diplrra -I'olooptora—Mollusc a— Wi-ferem r*s. 


VENOMOUS ANIMALS. 

Many species belonging to tin: various classes and orders of the 
animal kingdom possess glands which secrete chemical substances 
injurious to man and the higher animals.. The exact nature* ol 
these chemical substances w but little understood at present, 
though of late years much advance lias been made in the* knowledge 
of their action, which seems to be ol a nature similar to that ol 
bacterial ttixins. 

It will be best to consider these venomous animals i the order 
of their zoological cla>si lieu* ion. 

PROTOZOA. 

Rosenau and his collaborators have succeeded in produc¬ 
ing a’ malarial paroxysm in a healthy man by injecting blood- 
serum taken from a malarial patient during the cold.stage of the 
fever, and previously filtered through a Pasteur-Chomberland 
filter. Casagrandi and I)o Hlasi have also described a hiemo- 
lytic toxin, concerning which more will lx* said when malaria 
is discussed. t 

Lavcran and Mcsnil have shown that Sarcocystis tendla produces 
a toxin, sarcocystin, of which o*i milligramme will kill i kilogramme 
of rabbit with choleraic symptoms, while a less dose will produce 
fatal cachexia. It is, however, less toxic to other animals. 

CfELENTERATA. 

The Ccelenterata include anemones, corals, and jelly-fishes, which 
are capable of stinging by means of certain special cells called cnido- 
blasts, which enclose nematocysts— i.e., little sacs—the invaginated 
neck of which is continued into a long, hollow, spirally coiled fila¬ 
ment, surrounded with poisonous fluid. When stimulated, these 
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cysts explode, and the filament is ejected and pierces the skin of 
the animal attacked, and so introduces the poison. 

Zoantharia. Sting.-, from anemones cause itching and burning and 
" skin eruptions. In its worst iorm tliis is exhibited in la maladie des 
plongettrs (/>r. hears d’Sponges) oi the Mwliterrauean. According to 
Dr. Skevos Zervos. the first symptoms are itching and intense burn¬ 
ing in the place when' contact with the anemone has taken place. 
A papule then appears, surrounded by an area which at first is 
red. but may become blue and finally black, and may spread over 
Hit' sunounding skin t«> a distance proportional to the virulence ol 
the poisoning. The skin sloughs, ,md leaves a suppurating ulcer. 
Dr. Zervos lias produced the symptoms of this disease in a dog 
by rubbing an .ie(inin. hi-hl m forceps, along its abdomen. 

C Kii.liet h.is separated two poisonous principles from-1 nenwne 
stalled n\ \ iz , tlialassm and longest ine. TaAlnssin is not \erv 
toxic, producing cutaneous lvdiiess, intense congestion ol mucous 
membranes, pruritus, and sneezing ( migestiue is much mole viru¬ 
lent than tiial.issiti, lor a do-..- ol j milligiammes ]>er kilogramme 
will kill a ih>g in t weniv - loin Iiouis. Tlialnssin is, however, antago¬ 
nist ie to congest ine. for a dog inoculated with the former will resist 
an otherwise mortal dose ol tin* latter 

The application of hd to the skin is said to be a preventative to 
the venomous action of tile anemone 

Millepora. Jones has described an ro ute ervthema, with severe 
pain, lollowed by papules, ])Ustules. and desquamation, as the 
result of slings In the hydroids ol the liydrocoralline *mille]»ores 
{Millepora ahiearnis, M. tom pianola, and ,t/. verrufiosa) in Malaya, 
where the corals are known as ‘ Kaiang galal,’ or itchy corals. 

Trachymedusse. The jellv -lislu-s ol huiopran waters, such as 
KhizasUnna pulim ot the Mediterranean and A*, (itvieri ol tile 
Knglish Channel, are well known to cause local redness, swelling, 
and urticarial eruptions. 

'Ihe jelly-fishes ol the tropics produce the same symptoms, but 
with ■ ieater seventy. The pain 1-. agonizing, and there is collapse, 
with local swelling and redness 

The treatment is to give stimulants internally, and to apply 
alkalis, such as dilute ammonia, to the affected area. Usually 
recovery is quick, and there are no alter-effecls. 

Meyer describes a case ot poisoning due to the well-known 
P/iysalia pel a git a (the Portuguese man-of-war), in which there was 
severe inflammation and lever. A similar case caused by Cyanea 
capillala has been recorded by Porbcs. 

Porter and Kicliet obtained a liquid lrom Pliysalia containing an 
active principle, hvpnotoxin, which, when injected into animals, 
caused somnolence ;jnd finally death, due to cessation of respiration. 
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ECHINODERMATA. 

The Echinoricimata possess poison glands \vliic.li supply a venom to certain 
modified spines, but this only affects small animals. 

The Cuvierian organs of certain Polynesian spec ies of the liolotliurians 
(allied to Holothnria argus) are said to cause inflammation ot the skin, and, if 
any oi the sea etion gets into tlie eye, e\ en blin« 1 ness. 

The spines of the common sea urchin of the Ked Sea are poisonous, causing 
painful wounds, which require a long time to heal. 

PLATYHELMIA. 

Dibofhriocephiilus latits, which causes ;i profound iiiucinia, is sus¬ 
pected to >ecivte sonic form of poison, ;md, indeed, this theory is 
supported by certain experiments of Scliaimi mil and Tallquist. 
Those' invest igutofCPlound that if the worms were subjected lo 
tryptic digestion, and thou mixed with 1 o«kI and given to dogs by 
the mouth, or extracted with normal salt solution and injected 
hypodermically, an exhaustion which ended in death was some¬ 
times produced. In one case there was a great reduction ol the 
red blood-corpusch s. Rabbits, however, were not affected. 

Taniia saginatu has been investigated bv Messineo and t’alamida, 
who consider that they have lound evidence oi the presence of 
a poison which can be obtained by pulverizing the t.enia with sand 
and extracting with normal saline solution This extract was then 
filtered and injected into animals, but the symptoms were not 
characteristic. Picon and Ramond consider that the extracts they 
obtained showed a decided bactericidal action. 

Oil the other hand, the nipt me ol .in eehmuajocus evst is well 
known to produce svmptoms ol po soiling, but the chemical nature 
of the poison i-. not known. The svmptoms in man arc urticaria, 
it the dose is small; peritonitis and sexriv cardiac symptom", 
leading to fatal collapse, il the dose is large. Injected into animals, 
the liquid acts as a cardiac poison causing death by stoppage ol 
the heart in diastole, together with various other symptoms, such 
as a fall of the lilood-pressure and temperature. 


NEMATHKLMIN 11 IE>. 

Ascarides produce a volatile body with a peculiar ami disagreeable 
odour, very irritating to the mucous, nirinbiunes. especially to the 
conjunctiva. This odour is most noticeable in making post mortems 
upon persons suffering sexerelv Irom these worms. Artlms and 
Chanson have injected rabbits with tile liquid squeezed out of li\ nig 
human ascarides, and produced collapse and death within tin 
minutes of a dose of 2 c.c. 

Cattaneo obtained a substance toxic to guinea -pigs by allowing 
ascarides to live in sterile broth. Cao. Jamines. Maiidoiil, and 
Boycott, however, lailed to obtain any evidence ol tlu- toxicity of 
ascarides. 

With regard to /I ncylostoma duodenale, there has been much 
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discussion as to whether it produces a toxin or not. The experi¬ 
ments of Whipple and Preti seem to establish the presence of a 
haemolytic principle in the alimonturv canal of the worm, and those 
df Loeb and Smith ol a principle inhibiting the coagulation of the 
blood and secreted by the cephalic glands, but these substances 
appear to be of importance to the worm lor the. purposes ol digestion, 
and not to be of sufficient strength to act upon the host. According 
to Alessandrini, however, the cephalic glands secrete a true toxin. 
T 3 ic evidence which has been gathered together points also to the 
possibility of the toxicity ol the ankylostomes being partly due to 
the absorption ol bacteria or their products into the circulation of 
the host through lesions in the intestinal mucosae caused by the 
bites of tile worm- 

AKTIIKOP 0 PA. J 0 . 

Tin 1 Phylum Arthropoda includes a number of types, which are 
characterized bv their capability ol stinging. The forms which 
we are about to describe occur m Class J.U., Arachnida. Class V.. 
Clnlopod.1. and Mass VI Ih.vipoda, of the classification given in 
Chapter XXYHI. 

Class III. The Arachnida. 

As the definition and classification ot this class is given in 
Chapter XX.VII 1 . we have onlv to consider the lecognition of 
the three orders with which we are concerned here.- • 

I. Abdomen segmented— • 

Tail stout and armed at the end with a sting. (Scor- 
pionidea.) 

JI. Abdomen unsegmontod--- 

l<t) Abdomen connected with the cephulothorax by a 
short narrow si.iIk (Ar.mea.) 

(h) Abdomen (used with the cephalothoiax. (Acarina.) 

i. Scorpionidea. 

.scorpions abound m the tropics, where tlu-v grow to a large size, 
and are much Ieared because of the ]>ojsouous properties ol tlieir 
sting. The method oi striking is to bring tin* tail forward over the 
body of the scorpion, so that the. curved spine on the last segment 
(telson) ot the tail penetrate®,into the skin and inflicts the wound. 
On either side of this curved barb is an opening through which the 
duct from a poison gland discharges the venom. 

It is probable that the poison of different kinds of scoipions 
differ qualitatively and quantitatively, but on this subject lit tie is 
known. Certainly the sting of the small European scorpion 
,(Euscorpius eurocans) has but slight petion, causing only local pain, 
redness, and swelling, while the large! one ol South Europe {Buthus 
oedtanus) causes severe pain and phlegmonous swelling of the whole 
extremity, and such remote symptoms as vomiting, faintness, 
tremors, and cramps in muscles, while the larger tropical species 
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kill not merely children, but even adults. According to Cararoz, 
as many as 200 persons die annually from scorpion-sting in ilie 
neighbourhood ol‘ Durango in Mexico. In Africa scorpion-stings 
are of frequent occurrence, but death is rant. 

Historical —Maupertuis in 17^,1 and Kedi in 1779 appear lo have 
been the first to study tlu* effects of scorpion-venom by experiments, 
though the ancients were well acquainted with the sting anil its 
effects, and had woven wonderful legends as to the origin of these 
animals. Kedi experimented upon a pigeon and a dog, but the real 
study of the venom began with Guvon i 8(>4, Paul Bert 1865, 
Dclangc 4§t>0, and Valentin in 187(1, and was followed up by 
Joyeaux-Laffinr in i8;s> and manv others. A lull literature is 
given in Faust’s ‘ Die Tiorisohon Gilte.’ 

Classification.— 4 |us is unsettled, but Pocock gives the fol¬ 
lowing-- 

I. lVntagoii.il cephalothoracic sternum - 

(a) Single ped.il spur. (Pandm udfe I'horell, 1876.) 

(b) Two jieil.il spurs. (Vejovidjc ]I101 ell. !''/(>.) 

II. Triangular cephalothoracic sternum — 

TVitli two pedal s]>iirs. ot which the anterior is bitur- 
cated. (Buthidsc Simon, iSjq.) 

111 . Short, wide, .intoro-posteriorly compressed cephalothoracic 
sternum- - 

* Two pedal spurs. (Bothriuridai Simon. 18S0.) 

Geographical Scorpions occur .1 1 over the world, but the largest 
and most dreaded .oe lotin.l in tlit- tropic*,. They live under stones, 
under the bark ot to es, in sand, and also m houses. which they 
leave at dusk. Some ot the best known arc: - 

J. I'uscor/'iit'i carpailuai'' ! lumens, Vej«»\id;e (,; to p=> eenti- 
111Mres long): Italy, Tyrol, South France. 

1. Buihits occitanus Ainoreux, Bu'huhe (8-5 centimetres long): 
Italy, Greece, Spain, North Africa. 

j. Bulk us ufer Linnseus. i/fij {if> cent mud ie.*> long): Atnca, Asia. 

4. liiilhus </uilu/iit ■ s f riutus Hoiuprich and Klirenborg. 182.8: Dpper 

Kgypt and the Sudan. , 

5. .''c.t.-pio mu urns laiinanv*, 1758 Kgypt. Tunis. 

(> Pnonuruscitrinus live. 1828. Divert near Cairo and Alexandria. 

7. Vriu minis unmureuxi Savigny: Sudan. 

8. Androdomis funestiis llempridi and Khrenberg, 1828 (9 centi¬ 
metres long): North and Middle Africa. 

9. Ueleromdrus in 1 us Geer. 1778: Ceylon. 

Anatomical.- -The body of the scoqnon is divided into a e<-]‘halo- 
thorax or prosoma, behind which comes an abdomen subdivisible 
into a broader portion, or mcsosoina, and a narrower, inet.isoma, 
with live segments, which is popularly called the tail. At the 
end of this metasoma there is a postanal curved spine, called the 
telson, inside which lies the paired poison gland. The appendages 
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of the scorpion are: r. Small three-jointed cliclicerae, which are used 
for holding prey. i . Large sin- jointed pedipalpi, which are used 
for seizing prey. ,}-h. Four pairs of seven-jointed walking legs. 

Scorpions sei//* their prey with the pedipalpi, hold them close to 
the mouth by means of tin- cheliceRe, and sting them, if necessary, 
by bringing the ni'tasoma lorwaids over the mc-o-oina and cephalo- 
thorax, and inserting the tip ot the telson well into the animal's 
body, and allowing it to remain there until tile poison lias had time 
to act. Hie telson eonsisis ot two portions -a broad swollen part 
(the ampulla) and a narrow portion tlhe spine), near the extremity 
ol which .ire two small openings lor the escape ot the venom. 

The two poison glands lie 
inside the ampulla, oneon 
each sid^ol the middle line. 
ICacIi gland is covered with 
a sheet of muscle on its 
mesial and dorsal aspect-,. 
I'liis muscle, which is called 
1 »\ Wilson' the compressoi 
is inserted by its edge, 
mesially along the vent ml 
inner surlaee of the wall ol 
the tel son, and bv a broader 
insertion laterally. The 
i ompn*ssor muscle squeezes 
tin- poison o^t ot tile gland, 
along the duct, and through 
the opening m tin: spine into 
till- victim. The epithelium 
ol Uh* gland shows three 
d»-lin< t type, ol cells the 
mue.oiis cell, tin* line. oxy¬ 
phil* gianulai cell, and the 
cell with very huge granules. 

To. i-.—Il'-lervir-.ut. nidus l Ht The Venom. -Scoipiou- 

(A scorjuun • ominonh'lmmil in I'eylmi; venom is a clear, faintly 

acid llilid ol a somewhat 
thick or oily coiisi-sieut e, and pu-.ses-ed ol an e\tn m«*ly Ian it 
yellowish colour. It contains no stnictural elements, Imt crystals 
loriii ill it il evaporation takes place. On on average it contain-, 
about 2i> per rent, ol solids v 

Wilson gives the lnllowmg ligtm s ioi tin- venom of ISitlJiits qitui- 
quQstriatus - 

Specific uiavity .. .. .. 1092 

Solids .. .. 2o*j pei tent. 

Adi ., ■. .. .. 8*.^ ,| 

Proteids form part ol the solids, and il is believed that the active 
principle is cither a nuoleo-protcid, acid albumin, or a primary pro¬ 
teose. The effects described by various authors would, however, 
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indicate .the presence of toxins, one resembling the neurotoxin of 
snake-venom, and another a hsemolysin, for Kyes has described a 
typical lecithide producing haemolysis like the lccithidos of cobra- 
venom- Calmette Ms also shown that the venom of Buthus occi - 
tanits is neutralized by cobra antivenene. There would, therefore, 
appear to be some resemblance between scorpion-venom (or, at all 
events, the venom of Buthus orcitanus) and cobra-venom. It is, 
however, impossible to make any definite statements, as the 
condition of our knowledge with regard to this poison is most 
Unsatisfactory. 

Iwano sayji that the poison is a protein, of which there are two 
kinds, one soluble in water and the other in dilute acids, and from 
these crystalline bodies can bo prepared. Lecithin and cliolesterin 
are also present in |ij£ venoms, which can bo destroyed by pepsiii 
and trypsin, permanganate of potash, and calcium" hypochlorite. 
It seems to be \ cry like snake-venom, and it is time that researches 
on modem lines were made. 

Joyeux-Laffine thoir.ht that the venom first increased reflex 
action, and then caused paralysis of the nervous system, and that 
death was due to a curari-lik'e poisoning of the end-plates of the 
respiratory muscles; but Valentin found these were quite intact, 
and that the muscles contracted well wh’en tlieir nerves were 
stimulated by electrical or mechanical stimuli. 

As regards the action on the blood, coagulation, haemorrhage due 
to change ip the capillary walls, and ha molysis have been observed, 
as well as agglutination of the red corpuscles, which are said to form 
viscous masses, and thus to block the bloodvessels bv embolism. 

These observations were made by Joussct do Beltesmc on Lilia 
viridis, a frog remarkable for its lack of pigment, and therefore 
specially suitable lor such a purpose. If confirmed, they ■would 
show the presence of fibrin fernunt, hamiorrhagins, hannolysins. 
and agglutinins m scorpion-venom, and would make it resemble 
very closely snake-venoms. Sanarelli, however, was not able to 
observe anv change in the red cells beyond haemolysis, which he 
saw in the blood of fishes, amphibia, and birds. 

In conclusion, we. may therefore assume the presence of a neuro¬ 
toxin acting on the central nervous system, and the presence of 
hemolysins, until further experiments give us more exact information. 

Minimum Lethal Dose.- The minimum lethal doses for dry 
Bnihus afer venom is, according to Calmette, 0 05 milli. 1 amine for 
white mice, and 0-5 milligramme for rabbits. 

That the venom must be very toxic for small animals is shown 
hy the fact that the minimum lethal do?** for a guinea-pig is o-i 
milligramme per kilogramme, which gives a toxic value ol 10,000,000 
for Bnthus quinquesiriatus ; but, as may be imagined, the toxicity 
of different venoms varies considerably, and the difference may be 
^uot merely quantitative, but qualitative. 

Effects of the Venom. —It must be remembered that the venom 
is not merely a means of defence for^the scorpion, but it is also the 

*4 
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method by which it kills its prey, which usually consists of small 
animals; and, further, that, in order to Iv toxic, the venom must 
be injected subcutaneously or intravenously, lor by the mouth it 
is harmless. 1 

When experiment* are pel formed on animal*, the lnllowing 
symptom* appear: - 

r. Local irritation and pain. 

2. Muscular twitching*, chiefly of the head and neck. 

j. Jumping movement* 

4. Lachrymatioii 

5. Increased orbital, nasal, and salivary secretions. 

(>. Muscular spasms, especially ol the hind-limb*, but also in all 
muscles. 

7. Erection «»1 the hairs. 

«S. Passage ol liquid hcoes (olleii absent). 

q. Erection oJ penis and emission ol semen. 

'I lie \enoin ol San pm main //s causes death in small birds within 
two minutes to half an hour Irom lailure ol the respiration. If 
tli«’ venom ol .1 scorpion is placed 011 the conjunctiva of a rabbit, 
violent ophthalmia result*. 

In mail, the symptoiy* depend upon tile size and nature ot the 
scorpion. Thus, the sting of the small (jl centimetre*) Emcorpim 
ewopants cause* only pam. redness, a ml local swelling, whereas 
the larger tropical *coipioiis cause very intense pain of a burning 
character radiating Irom the skm. associated i^ten with violent con¬ 
vulsions, mental disturbance, and hallucinations, profuse perspira¬ 
tion, and secretion ol saliva, and pel ha]is vomiting.* The pulse is 
weak and quick, and the respirations hurried and shallow. These 
symptoms gradually diminish in three to eight hours, and by about 
nineteen to t wen t\-lour liouis tin* person is usually normal. This, 
however, is not always *0, for death may ensue due to collapse 
or stoppage ol tile respiration, el feet s winch are more likely to 
happen in small children than in adults. Thus, Wilson states 
that tin* mortality in childn.11 under live is bo per cent, for Buthus 
qttinqueslriafits , but the mortality diminishes as the age increases. 
Of course this is simply due to the greater dilution of the poison in 
the body ol the adult. 

In addition to the above symptoms, some authors have described 
trismus, but it is probablv e due to infection with the bacillus ol 
tetanus. 'Hie election of the penis noted in experiments on animals 
has been seen m man by I Mange and (iuyon in Algeria. A paralysis 
of the lingual and hypoglossal nerves has been noted by Posada- 
Arango. Lymphangitis and adenitis are described as part of the 
local effect ol the sting 

The above symptoms would indicate the action of a neurotoxin 
acting upon the nervous system, and causing first of all increased 
reflex action and convulsions, and later paralysis of the medullary 
nuclei; for if Valentin's observations are correct, there are no 
paralyses ol the motor nerve-endings. 
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Effect on the Scorpion. —At the present time it is not believed 
that a scorpion commits suicide when in difficulties by stinging 
itself in the head wi^li its own sting, because, though not absolutely 
immune to its own vertbm, it possesses a high degree of immunity 
against it. Accidental but not intentional wounding ol an indi¬ 
vidual by its own sting is said to be known. 

Immunity.- --A natural immunity exists in tin* jerboa (Jaculus 
jantlus I..) anil in the desert rat (Gcrhilhts pyramiditm (ieoffr.), and 
a partial immunity in the /.erdla [Ictonyx libyca IChrenbe.rg). 

" According to Balfour, fakirs at times possess an acquired im¬ 
munity, but this lias not so lar been obtained in any animal. Cal¬ 
mette has reported that the serum of a horse immunized against 
cobra-venom can neutralize the venom of But hits occitanus---a fact 
which Metchnikoff has continued; but Xicolle and Catouilljird have 
found this serum useless, against the venom ol the Tunis scorpion 
(Scorhja mu urns). 

Diagnosis. Hie history ol the case and the single puncture on 
the affected pai t make-, the diagnosis generally easy. 

Prognosis. is st\ tin* prognosis is good, as death 

is known to be raie. but not -a> m children. The prognosis, there- 
foie. varies with the age, and can be judged by the following table 
from Bray, quoted by Wilson, which gives tile deaths at Onidurman 
in Kj02 as follows: - 

rude r otle yeaife .. 5 

^ )ne to five ^fears- .. lj 

l'ne 1t> fifteen years . . .. .. .; 7 


'total 
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Deaths ot adults, however, are known, but generally take place 
in a few days, not quickly. 

Treatment.- -In the treatment, the first thing to do is to give 
a full dose ol the serum, and then to apply a proximal ligature 
and to tieat the wound with permanganate ot potash, as described 
under the heading of Snake-Bite. 

Washing anil bathing with a weak solution of ammonia may also 
be tried, and stimulants should be given. 

Colonel Duke recommends that 5 to 10 minims of 5 per cent, 
solution of cocaine be injected subcutaneously close to the sting in 
an adult, and 1 to 5 minims in infants and children. Kucaine or 
stovaine might be preferable, and can be imported from any 
chemist in sterile capsules ready for hypodermic injection. Simpson 
recommends the local application of a paste of ipecacuanha. 


2. Aranea. 

The Aranea, or spiders, are found all over the world, but by far 
the largest are in the tropics, and their peculiarly repulsive appear¬ 
ance has given rise to numerou^fables, both ancient and modem, 
with regard to their poisonous properties. 
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Historical. —The study of spider-stings may be said to be modem, 
and to begin with Blackwell in 1855, but it was Robert in 1893 who 
t gave the fundamental data concerning these poisons. He main¬ 
tains that, in addition to the secretion of the poison gland, there 
is a toxalbumin which permeates every portion ol the body of the 
animal, and in some species of animals is mixed with the venom. 
He considers that the secretion of the poison gland only gives 
rise.to local symptoms and that the general symptoms are due to 
this toxalbumin. and that it is because of this admixture in Latro- 
dectus that the bite may cause severe symptoms and even death 
in human beings. The common Knrojiean garden spider (Eprira 
diadema) only causes local irritation, because the toxalbumin, 
though present in the bodv. is not mixed with the poison of the 
poison glfjnd lie also describes a lianiiolvtic action in both Efmra 
and Latrodectus. 

Sachs has contributed a paper in which he carefully studies this 
ha-molysin, which he calls .irachnolvsin, and Wilson has recently 
written an excellent monograph on the spider-bites. 

Classification. -Spideis are divided into two suborders as 
follows: 

I. Spinning organs-situate tar anterior to tlu* anus. Eleven 
tergal plates cm the doisal surface. (Mesothela.*.) 

11. Spinning organs situate just in front of the onus. No 
te rgal plates visible. (Opistho^hgjaed 

The Opisthothela* are the only forms which concern us,*and they 
are divided into tribes as follows: -- * 

A. Only anterior pair of spinning organs present. (Megalo- 
morphu-) 

R Two pans of viranums spinning organs present. (Arachno- 
morplia*.) 

The Megalomoi phie include* 

I. Without large maxillary proeess e>n the base of the palp— 
r. Feet furnished with apical tufts or pads of hair. 

(AvicuJariida*.) 

2 Feet not so furnished. (Otenizidie.) 

II. With large maxillary process on the base of the palp. 
(Atypiclie.) # 

The bird-eating spielers ' My gale ’ come* under the Aviculariida*. 

The* Arachnomorpha* include:- -- 

The Epeiridie with lificira diadema, the* Theridiidae with 
Lafrodectiis, the Lycosida* with the Tarantula spider. 

Geographical All genera of spiders appear to be poisonous, but 
the most important are: LatradecUis mactans, Chili; L. scelio, 
tlu* k.itipo of New Zealand; Theraphosa avicularia L., South 
America; T. blondi Latr.; T. javamnsis Walck.; Chiracanthum 
iiulri\ Walck.; Theridium tredeam guttatum F., France and Italy; 
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T. ugttbre Koch, Kara kist of Russia; Segestria perfida St.; Chcelo- 
pelina oUvacea / Lycosa tarantula L.; L. singoriensis Laxman; 
Epeira diadmna Walck. 

Anatomical— The body of the spider is sharply divided into 
cephalothorax and abdomen. The pairs of appendages am six in 
number:—(i) The two-jointed cholicerie; (2) the six-jointed leg¬ 
like pedipalpi; (3-6) the seven-jointed legs. The poison gland 
usually lies in the basal joint of the cheliccra. cnshcathed in con¬ 
nective tissue, inside which there are two spirally arranged layers 
of non-striped muscle surrounding a basement membrane which 
bears two to three layers of polyhedral cells, surrounding the lumen 
of the acinus. From the gland the duct runs forwards into the 
didgal hook-shaped joint, upon the apex of which it opens. 

The Venom.-— The venom, which is useful to the spider, enabling 
it to kill the small animals upon which it lives, is an oily, trans¬ 
lucent, lemon-yellow-coloured liquid, with an acid reaction and a 
hot, bitter taste. It lias proteicl reactions, and gives the xantho¬ 
proteic reaction. It is difficult to obtain it in any quantity. Wilson 
recommends triturating the gland with distilled water (0-5 c.c. being 
used for each gland), and then filtering, when an'extract suitable ior 
experimental purposes is obtained. These extracts are rendered 
harmless by heating to 90° C., and the detive principles are said 
not to dialyze. The chemical peculiarities and the active principles 
of the venom are little known. Knbcrt, as has already- been 
pointed out, considers that there are two poisons:—(1) A toxin 
secreted by the'poison gland, and only causing local symptoms; 
(2) a toxalbumin distributed through the body (not originating 
from the poison gland), and causing general symptoms The iirst 
exists alone in Lycosa tarantula, L. singoriensis. The second largely 
predominates in Latrodcctus. 

Robert and Sachs have found and studied a lumolvsin. arachno- 
lysin, in the venom of several kinds of spiders, and Sachs has been 
able to immunize a guinea-pig against this toxin, and produce ail 
active scram. Arachnolysin acts upon the red cells ol man, rabbit, 
ox, mouse, and goose, but not on those ol the horse, dog, sheep, 
and guinea-pig. 

Spider-venom is also said to increase the coagulability of the 
blood, 'file venom of Thcridium lugtihre is believed to act in¬ 
juriously on the isolated frog's lieajt, even when diluted to 1 in 
100,000, but it is not known whether this is due to action directly 
upon the heart-muscle or upon the local nervous apparatus. The 
walls of the capillaries are also said to be damaged by spider- 
venom, and to allow an increased amount of transudation, and 
hence the haemorrhages and oedema seen about the wound. It is 
asserted that the venom acts ddeteriously upon the mucous 
membrane of the stomach and intestines, causing redness and 
swelling, and even hamiorrhagcs, which perhaps are due to some 
attempt at excretion of the poison by these organs. It is also 
thought that the venom acts upon the central nervous system, but 
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whether the cramps and convulsions arc really due to action of the 
poison upon the nerve cells, or merely to the altered blood con¬ 
ditions, has not been decided. 

The reader is particularly asked to compare these actions on the 
nervous system (neurotoxin ?). on the mucosa oi the stomach, on 
the capillary wall, on the blood and red cells, with the venoms of 
the scorpion and ot the snakes, which they strongly resemble. 

Acquired immunity can be poulticed in animals by injections of 
nan-lethal quant ities of venom. 

Minimum Lethal Dose. The minimum lethal dose for cats is 
o*20 to o*35 milligramme ol the dry vuiom per kilogramme of the 
body-weight. Dogs are less sensitive, and hedgehogs still loss, 
while frogs require liltv times the quantity ot poison which will 
alfect warm-blooded animals. 

. Effects of the Venom. In general, the symptom'' ot spider-bite 
rather resemble those ol the scoipion. and are divisible into (i) local, 
(2) general. Local inflammation, is generally present, bill may be 
absent, and severe pain i-. 1« It .it the site of the wound. The general 
symptoms are those ol collapse coming on gradually, with some¬ 
times convulsions. or laieh a t vplioidal condition ensues, which may 
remain lor weeks. Many other symptoms mav also be noted, such 
as nausea, rigors, cold sweats, dyspmea. U \er, delirium, paralysis, 
and coma terminating in death. Intlammation of the stomach and 
intestines, coagulation ol the blood, and local hamorrliagcs and 
ledema. an* the principal features ol a post-mortem examination. 
The symptoms ot the bites of the different spiders will mm be 
briefly described. 

Bite of LatrodccUib mactans--’Y\w symptoms ol this bite are local 
pain, which does not appear till some little time alter the bite, but 
becomes agonizing, and may last lor a couple ol days. In addition, 
tetanoid symptoms may set in. but usually end in recovery m 
about ten days. 

Bite of l.atrodectus su’hn. This is the katipo spider of New 
Zealand. The symptoms begin in about thirty minutes with the 
formation ol a while vesicle suirounded by a led halo, and severe 
pain at tin* site ol the bite. '1 lie general symptoms include, first, 
stiffness of the muscles about the mouth and jaw, so that it is 
difficult to open the mouth or to speak, and impossible to swallow. 
The pulse becomes very slo\£ (12 to 14 to the mmule). and there 
is extreme pallor ol the lace and body, with coldness ol the ex¬ 
tremities. which are quite flaccid. Respiration becomes slower and 
slower, and death may take place at this stage, or an illness lasting 
about six weeks, and somewhat resembling typhoid, may ensue, 
which may end either’in death or recovery. 

Bite of Theridinm lugubre.- -This bite is characterized by smart¬ 
ing pains, no redness or swelling, cold sweats, restlessness, dizziness, 
mental anxiety, depression, vomiting, cyanosis, convulsions, status 
typhosus, and, unless improvement sets in. death in three clays. 

Bile of Theraphosa avicularia .—The TheraphoScC come under the 
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commoner heading of Mygale, and cause prolonged inflammation 
and extensive cicatrization. Theraphosa javanensis is reported to 
kill men. 

Bite of Chectopclina • olivacca . The local symptoms are great 
jwin, redness, swelling, but whether a g neriil effect (curari-like 
poisoning of the voluntary muscles and death from stoppage of 
respiration) takes place is very doubtful. 

Bite of Lycosa tarantula -The bite of this spider produces wheals 
surrounded by a red areola, but no general symptoms result, and 
tarantismus only exists in popular imagination. The tahintula 
dance was probably introduced as a cure, with the purpose of 
keeping the patient on the move, so th.it he should perspire, and 
thus get rid of the poison The tradition ol the Middle Ages was 
that the bite caused the dance lreiizy. Chorea saltatoria, or taran¬ 
tismus, which was supposed to lead to such violent exertion that 
death resulted unless the victim was soothed by music. 

I hi HiU i'f t'pciru ditulewtt -Un* hilt* of the < ofiimon gai(U-n spider has 
been roientlv proved l>v Koherl and 'Sachs to be poisonous. 

The Ihtr ol a Hcvgal .S/>/#/< r. - 1 'ink has lei t-fitly deseribctl a heipetit eruption 
oil the laet of Iteiigalee ehildn-11 tint* l»> a spider late; lot this he re< 0111 mends 
fumigating the lace with the smoke evolvid when lumps ol nmslard-oil eakc, 
burned in a iliarmal fne, an* dinpped mlo .1 basin ol «okl water. 

Diagnosis. Bee-st ings, scorpion-bites. and ordinary skin bacterial 
infections must, of enuise, be distinguished from spider-bites,, with 
which, without doubt, they have been often confounded. The 
local symptoms and the history ought to be some guide. 

Prognosis.-- This is generally good. 

Treatment.- Prevent absorption by the proximal ligature, open 
the wound by an incision, and apply alkaline solutions e.g., weak 
solutions ol ammonia or carbonate of potash, or eijual parts of 
spirit of ammonia and water as a wet dressing. It appears to us 
that a strong permanganate of potash solution ought to be given 
a trial. 

3. Acarina. 

Tin* Ixodoulca. or ticks, are well known to cause severe symptoms 
by their bites, apart trom the introduction of any parasite such as a 
Piroplastna or Spirochu ta. 

The anatomy of these arthropods is given fn detail in 
Chapter XXVIII.. p. hXq, to which Reference should lie made, but 
a few remarks are necessary concerning the act of biting, which 
has been studied by Nuttall. 

The tick pierces the skin by means of the teeth on the digits of 
its chelicera*. The digit is capable of being extended by an internal 
muscle, and turned outward by an external muscle. These move¬ 
ments, occurring alternately, cause the teeth to cut tin* skin, and 
as the chclicerre work deeper and deeper, the hypostome is dragged 
into the wound, and by its recurved teeth keeps the tiek in position. 
The palps but rarely enter the wound. During this act of biting 
it is believed that tile salivary glands pour a considerable amount 
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of secretion into the victim, but the nature of this fluid and its 
action requires further investigation. Nuttall, drawing attention 
to the immunity following bites, says that it is probable that this 
secretion is toxic in its action. • 

The Effects of the Venom. -With regard to the Argasidae, Argus 
persiens Oken has an evil reputation m Persia, where its bite is said 
to cause severe pain, fever, lassitude, delirium, convulsions, and 
even at times death in new-comers, while natives arc immune. 

Bordier considers that these symptoms arc due to the injection 
of a poison, but this would hardly appear to be likely, as Louns- 
bury found in his own c.im- in South Afrira that the bite 



Pak is ok a Tick [Hamaphysalts punc¬ 
tata Cani.strini and Fanzago). 

(Alter Nuttall, Cooper, and Robinson, 
Journal of Parasitology.) 

l, Chelnvra*. showing teeth; 2, hypostome, 
showing rows of n-curved teeth; 3, palp. 


causal only slight itching. 
11 the symptoms are properly 
described in Persia, it would 
indicate that the tick intro¬ 
duced some parasite into 
the new-comer which caused 
a definite disease to which 
the. native had acquired an 
immunity. 



19.—Chkuckra KKOM Till-. 
Same Tick. 

(After Nuttall, Cooper, and 
Robinson, Journal of Parasi¬ 
tology.) 

1. Internal digit; 2, external 
digit. 


Argas reflex ns Fabrn in*. mify cause local pain and swelling, with 
sometimes an erythematous eruption, while, the site of the bite is 
marked for years l>v a cicatrix. The bite of A. brwnpti Neumann 
is also severe. 

Omifhodoros moubatu Murray indicts a very painful bite, with 
much swelling and the formation oi raised hard wheals, in Euro¬ 
peans, which may last several days. 

Omifhodoros iuricata J)ug»s may cause swelling and numbness 
all over the body, with vomiting and diarrhoea, accompanied by ' 
ail urticarial eruption and profuse perspiration, with rigors, fever, 
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headache, and backache if the poisons enter a vein, locally, an 
ulcer may form at the site of the bite. 0 . lalaje Guerin Mfoieville 
causes severe itching and pain. 

With regard to the Itcodidae, Ixodes ricinus causes severe der¬ 
matitis, which may be followed by pustules and abscesses, with 
cedcma, lymphangitis, and lymphadenitis, associated with fever. 

Treatment.- -The treatment of tick-bites is first to detach the 
tick, which is by no means easy, as the recurved teeth of the 
hypostome hold on to the wound very firmly. The best plan is 
to rub any oil into the ventral surface of the tick, thus interfering 
with its respiration, and compelling it to detach ilsell from the host. 
With regard to O. turicata, it is advised to apply the actual cautery, 
as the effects of the bite are so severe. According to Wellman, 
Ornithodoros bites should be treated bv bathing in very hot water, 
after which bicarbonate of soda should be applied in strong solution. 
Itching limy be allayed by a menthol ointment (1 to 2 per cent.). 



As regards prophylaxis, badly iiiiected native huts should be 
burnt, while ordinary houses may be fumigated with sulphur or 
carbon bisulphide, or sprayed with kerosene or bailing water. 
Beds must always be raised irom the ground, and the leet id the 
bedstead placed in water containing kerosene, while pyre thrum 
powder may bo dusted between the coverings of the bed. Wellman 
insists that natives should not bo allowed to sleep in or near the 
quarters of Europeans. 

2. CllILOPODA. 

The class Chilopoda includes the Scolopcndrkhe, or centipedes, 
which arc animals with a head and a uniformly segmented trunk, 
possessing numerous legs. They arc very common all over the 
‘ world, but the tropical species are much larger than those which 
inhabit the Temperate Zone. They live under stones in shady 
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places, especially in woods. The poison apparatus of the centipedes 
is formed bv the appendages ol the first trunk segment being 
modified so as to form a large pair of jaws, at the base of which 
the poison gland lies. The din t of this gland opens on the' apex of 
the* claw, and then-lore, as then- are two jaws, a centipede-bite, will 
show two minute pmictuies or drops of blood. 

The venom is pi imai ih intended to kill their prey, which consists 
of small insects and l.-iva 

Geographie.il. I he mod noted species are Scohftt'ndra cingulata, 
France. Spain. Hah : S’, giganlca Koch, 5 morsitans L.. 5. herns, 
Africa, India. Indo-t hina, Kquatorial America; (h'of>hilus longicornis 
la-ach, Mid-Kumpe. 

The Venom. 1 he venom is an .u id opalescent liquid, but little 
hum ible with watei For experimental purposes it can be obtained 
bv tie.itmg the lower lip and the hooks with normal saline solution. 

Wluli injected into the vc-ins ol rabbits, it causes an immediate 
paralysis, with coagulation oi the blood, while under the skin it 
forms a large abscess. 

Effects of the Venom. I lie poison causes local and gem-nil 
svmptoins. At first there is itching, but this is quickly followed 
by intense pain, whii.h extends .ill over the limb A red spot 
appears at the site of the bite, which enlarges and becomes black 
in the ceiilte, and sometimes these arc lymphangitis and lymph¬ 
adenitis The general symptoms are great mental anxiety, vomit¬ 
ing. .irregular pulse, dizziness, and headache. • 

Diagnosis. The diagnosis is obtained by the,history and the 
presence of tlu- two minute punctures. 

Prognosis, ’flu- prognosis is good, though small children have 
been known to die from the effects of a sting. Adults, as a rule, 
recover in about twentv-four hours at the most 

Treatment.- J la the tile part Well with a solution ol ammonia 
(i in 5 or i in io). Alter bathing, apply a dressing ol the same 
alkali, oi il then is much swelling and redness, an ice-bag. 

II iieccssaiv. give hypodermic injections ol morphia to relieve the 
pain* At a later period, loment.itions may be required to reduce 
the local intlaimitation. 

J. llliX llMP \. 

The Hexop< da. or insects, contain many species injurious to man. 

Tlu- orders to which thc«pnncipal venomous species belong are: 
(l) Anoplema; (j. llemiptera; {.;) llymcnoptera: (.() Lepidoptera; 
( 5 ) Diptera; and (f>) Coleoptetii. 

r. Anopleura. 

This order includes the lice, which cause much irritation by their 
bites. Tin* nature ol the venom, however, is not known, and the 
lice are of more, importance as carriers ot disease, and will therefor^ 
be dealt with mme fully in Chapters XXX. (p. 749 ) and XXXV. 
IP- «7^)* 


tei. • 
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2. Hemiptera. 

The Hemiptera (Chapter XXXL, p. 761) include the families of 
the ninocorkhc, or bugs, ikiul the Reduvida*. or cone noses. In flu- 
latter family is classified Vhoncrgutes hi color i pcs Slid, which, accord¬ 
ing to Wellman. produces a very painful bite in mail in Angola. 
Another member ol this family, as vet not named, has been described 
by King in the Sudan, where if bites human beings on the hands 
and wrists, producing small red lumps, which, however, soon dis¬ 
appear. It is said to be 1 losely related to I'honcrgates Litnloripcs. 

Bugs,- -These hemipterons secrete a strongly alkaline poisonous 
secretion in their salivary glands. This poison flows down the 
ducts ot the stylets, and passing into the wound made by the bite, 
dilates the capillaries, causing an increase of blood in the area 
bitten. This, ol course, is advantageous to the insect, allowing it 
to obtain a quantity ol blood in a short space ot time. Clinically 
the poison causes led blolclu-s and local swellings. 

It is. however, more convenient to discuss these venomous insects 
along with other parasites 111 Chapter XX\'J.. p. 7(11. as it enables 
a more systematic di-seriplion to be given, especially as the iiafine 
of the venom is quite unknown. 

3. Hymenoptcra. 

Ill this order come the bees, wasps, and ants. 


. A I’ll). 1C 

The members ol this family which sting are well known, and it 
is by no means inlrequeiit to hear ol animals and even at times 
human beings 111 llie tropics sulleiing severely liom bee-stings, and 
more rarely dying Iroin the effects. 

The species generally credited with evil effects are: Apis niellifna 
L., the hive-bee; Vespa vulgaris L., the wasp; C. genua nia I-'abr.; 
V. crahn L. the hornet; I*, uricnfalis. the hoi net ; lloinhus horlormn 


L., the bumble-bee; IS. lapidarius I.., and Xu'oiopa viola ecu, the 
wood-bee. 


Historical.- Tlu* venom of the bee was hrst studied by Brandt 
and Rnt/eburg in 1833, then bv l’aul Beit m 1SP5 and'Carlet 111 
1884, but the chemical nature was first investigated caielulh b\ Jo ,ef 
Langc-r in 18(17, and in rqo.j Rhisalix made expci iments «m sparrow--. 

Anatomical.- Tlu- body ol tile bee is divided into head, thorax, 
and abdomen, liom the posterior end ol the last of which project, 
flic sting in the form ol a chit hums sheath, narrow posteriorly and 
wider antciiorlv. This sheath contains two barbed daits. and into 
its wider poition (which possesses a cleft by which air can penetrate 
into it) two or three ducts from glands upui. The principal 
opening belongs to the duct of the ‘ acid gland,' and opens .111- 
• teriorlv into a sac- -the poison leservoir- which leads into a 
lon^j, slender, coiled tubular gland, either bilid anteriorly or sub¬ 
divided into two glands. This long gland ramifies amongst the 



220 VENOMOUS ANIMALS: PROTOZOA TO ARTHROPODA 

contents of the abdomen. The second opening, which lies alcnv, 
side the first, belongs to a small, irregular, tubular gland called the 
alkaline gland, or gland of Dufour. The third opening, when 
present, leads into a lanceolate or ovoid*accessory poisonous gland. 

The Venom.- The venom freshly extruded from the bee's body 
weighs from o-2 to 0*3 milligramme, and is a transparent acid fluid 
with a bitter taste, a peculiar aromatic smell, and a specific gravity 
of 1-1313. It contains about 30 per cent, of solid matter when 
dried at the room tempera!ure. 

The acid reaction is l>elicvod to be due to formic acid, and the 
snull to volatile substances, but neither of these have any connec¬ 
tion with the poisonous prajierties of the venom. 

llu* preparation of venom in quantity was carried out by Langer 
as follows: Several thousand fresh stings with their venom-sacs 
were placed in <)fi per cent, alcohol, which was in due course filtered 
off, when the stings were dried at 40° ('., then pulverized and 
extracted with water. The resulting extract, which, when filtered, 
was a clear \ellowish-brown fluid, was then precipitated by 96 per 
cent, alcohol. The piccipit.itc, after washing with alcohol and 
ether, was dissolved either in ordinary water or in the same acidu¬ 
lated slightly with acetic acid. From this solution Langer obtained 
an albumin-free active body after repeatedly precipitating with 
a few drops of concentrated ammonia and again dissolving as 
above. The active principle is, therefore, not albuminous, and 
is thought to be an organic base, the nature of which, however, 
is not known. This poison is destroyed or its^ activity lessened 
by oxidizing agents, such as potassium permanganate, and also 
by ierment", such as pepsin and rennin. 

Subcut a neously injected, the venom produces great local irrita¬ 
tion, but heating to ioo c tor I'll teen minutes destroys this effect. 

Intravenous injections into dogs produce convulsions, trismus, 
nystagmus, emprosthotonos, and death fiom respiratory failure. 
This action is believed bv some authors to bo due to a ncurotoxin, 
but the blood after death is verv fluid, and the red corpuscles are 
destroyed, indicating a marked hamiolysis, while all the organs 
except the spleen show ha-morrhages and hypem-mia; so that the 
effects mav not b< due -»<> much to the action on the nervous system 
as to that on tin blood. lie convulsive effects can be destroyed 
by heating t<> 100 C. lot thirty minutes, when tl c poison becomes 
merely narcotic. All eitects are annulled bv h alting to 150° C. 
for fifteen minuter 

The venom, tlierelore. contains: 

1. Inflammatory poisons, which an- thought to come from tin 
acid gland. 

2. Ncurotoxins:— 

(1) Convulsive, thought to be derived from the alkaline 
gland. 

(2) Narcotic, secreted by the acid gland. 

3. Haemolysins. 
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With regard to the last, Morgenroth and Carpi have shown that 
a iecithide is formed which is 200 to 500 times more haemolytic 
than the venom alone. There is, therefore, a similarity between 
this poison and cobra-venom. 

The only marked features recorded in human post-mortems are 
hyperaemia of the meninges and bloody exudation into the ventricles 
of the brain. 

Immunity. —There appears to be no doubt that bee-keepers 
often attain a considerable amount of immunity against the 
venom. 

Thus, Langer says: Out of 164 bee-keepers, it were immune 
from the first; while of the 153 at first sensitive, 126 became more 
or less immune, and 27 did not. Of the 126 more or less immune 
persons, 14 said that they were not affected even when several 
stings were inflicted quickly one .after the other. 

Bee immunity, however, is only passing, and does not Inst, and 
the keepers say that tin* first sting in tin* early part of the year may 
produce a strong effect. 

Calmette has immunized a mouse, so that it could resist doses of 
the venom which would surely have been mortal otherwise. 

The Effects of the Venom.- -Usually the symptoms are merely 
local, and limited to pain in the part, redness, and swelling of the 
skin, and disappear in a few hours. Suppuration is rare, anti blood- 
poisoning very rare, only taking place occasionally if the sling, is 
on tin: eyes,.ears, lips or in feeble old people. 

Slight fever may result in sensitive people, and sometimes general 
constitutional symptoms, such as nausea, iamtness. great weakness, 
vomiting, precordial distress, difficulty in breathing, coldness ol 
tin* extremities, with an eruption on the skin like measles, or with 
wlienls. These symptoms may pass on to deluium, unconscious¬ 
ness, ami more rarely death. 

Vesf*a orientali*i causes senii-imeonsciousness, the lace Incoming 
pale and evanosed, the skin ol the extremities cold with a clammy 
sweat; respiration becomes shallow and sighing; the pul-.e quick 
(130 to 140), irregular, and barely perceptible. On recovery from 
this state of shock, the patient complains of a sensation of lightness 
in the throat, and cedenia may develop in the neck and face, as 
well as slight fever (ioo° to loi 0 I'.), all symptoms disappearing 111 
twenty-four hours. 

The ordinary bee may at times cause "severe s> mplom-s ol which 
the following is an example: a lady was -dung m the Sorehead, 
and in four minutes swelling of the eyelids and lips began, which 
rapidly spread to the arms, and was associated with acute alxlomiu: l 
pain. The hands became rigid in the position ol mum en grij.~\ 
and pain and stiffness was felt in the throat, together with difficult v 
in speaking. There was also vomiting and a sense ol chilliness, 
followed by exhaustion. Recovery was rapid. 

Diagnosis.- -There is usually no difficulty in this, the history 
being clear. 
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Prognosis.- Usually tin prognosis is wry good; the only dangers 
are in children and old ieeble persons, and in multiple stings. 

Treatment.- I he usual treatment is by application-, ol weak 
solutions oi ammonia, which answers wril. Carbolic acid (i in jo 
or i in to) !<■ salisl.ictoi v li applied iuuuediateh alter the sting. 
I’otassumi permanganate may be tried. 

( almeite advises a solution ol calcium hypochlorate (i in bo) 
c>i can do Jaw* (I in loo). When tliote is much swelling, apply 
iced compresses • »i all ice bag Wlu n general s\ I up toms develop, 
stiytlmme inject inns may be used. 


l-l iKMiCIl ).!•. 

Ants ma\ appear i.,i la i msig nil leant Ml tin 1 1 mperate Zone, but 
in tin .tiopies tin y .ne most active and their bites arc wry painful. 

Mam ants Mvriuim and /'ni,vw haw a poison apparatus 
analogous to that ol the lues, which has jusl been desciibcd. 

The Venom. I be venom i- well known to contain lounio acid, 
but tin re must be mole than this in the wnonis ol the tro]»ical 
specie-., tluau.h nothing is known "ii the subject. 

The Effects of the Venom. 1 hr s\ i upturns are usually onl\ local 
- tlrat is to say, pain, mtl.imm.ition. and swtiling at tile site oi the 
late- but m the case ot the laige tiopical ants general symptoms 
ol lamt ness, shivering, and temporary paialvsis may be produced. 
Indeed, diied letl ants made into a paste have abeady been noted 
as an armvv'-poison d'liapt'-r \1.. p. iNoi. 

Ill Ce\ loll their is a species ol wry small ant*? which inlest the 
beds and bite people while asltep. pioduciug urticarial pomplii. 

Treatment. Apply weak solutions oj ammonia, carbolic solution 
(i in jo), or c.miphoialcd alcohol, to the jiait. As a preventive 
meusiiie against tile ants inlectiug beds, spn-ad some powdered 
« amphor ill the beds and sheets. 


.j. Lepidoptera. 

Caterpillars oi mam butterflies aie well known to be venomous 
in the tropics, causing marked skin eruptions, and even a feeling ol 
illness associated with a slight rise of temperature. 

Wellman reports that in Angola the most common stinging cater¬ 
pillar is that ol the tigri-moih (AirhuUc). called locally ‘ ochipia ’ 
- -that which bums whielfprodu -es an angry eruption associated 
with much pain Another belonging to the Liuiacodida*, called 
* Kpuvi,’ lie descubes as causing mticaiia. A third, belonging to 
the J.ipanda*. also causes sew re loc.il, and at times reflex nervous 
symptoms. We are acquainted with stinging caterpillars in Ceylon 
and the (iokl (“oast, but wv have not deteimined the species.' In 
the former, a bombyx larva living on the Hibiscus plant is apt to 
cause skin irritation. In India, the ‘ komlali ’ of the Term is liable 
to cause intense irritation ii it touches the skin. According to’ 
Jhooke, the larva* of A 'earn IcpUlu and Adoliit are known to be 
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venomous. Recently Bleyer has described caterpillars belonging 
to the Bombycidae of Brazil which possess peculiar stinging organs, 
the venom from which products locally urticaria and dermatitis, as 
well as general symptoms? which are best treated by the local appli¬ 
cation of a 2 per cent, solution oi menthol in tether, chloroiorm, 
and rectifietl spirits, and by the administration ol a mixture con¬ 
taining liquor ammonite acetatis. 

Porthcsta Chrysarrluca . - -'I he caterpillar of this brown-tailed moth 
is reported lrom America (Massachusetts and New Hampshire) as 
causing a peculiar shin eruption, which Tyzzer says is caused by 
the penetration into the epidermis of peculiarly modified micro¬ 
scopic hairs called tin* nettling hairs, which are sharply pointed and 
barbed. These hairs an* specially arranged lor penetration, and 
possess an irritating subslance which can be destroyed at 115* C. 
The other hairs are innocuous. The poison causes necrosis* of tin* 
cells ol the epidermis, together with tile formation ol small vesicles 
and inflammation of the curium 

The Symptoms, which are generally those ol an urticarial der¬ 
matitis, but occasionally erysipelatous-like, mav be divided into 
two gioups: (1) severe, due to contact with tin* caterpillar; (2) mild, 
due to hairs blown into the air and lodging in skin or under-gar¬ 
ments. Bui it must be remembered that some people arc very 
sensitive and others almost immune. 

Treatment.- -Tin* best treatment is to clear away the hairs with 
a little alkaline lotion (bicaibonate of soda 2 per cent.), and then 
to apply an ointment ol ichthyol (10 per cent.). 


> Diptera. 

The classification of the Dipl era isgiveii in Chapter XXXI 1 ., p. 775, 
to which reference should 1 h* made. 

C ulieiila- . Tin* iiritation ol mosquito bites is most noticed by 
1 lit* new-comer to the tropics, lor as \eais go by a kind of partial 
immunity is acquired, ami the bites air mueh less noticed. Some 
people appear to have a partial natural immunity to the bites, but 
this is uncommon. 

Only the female mosquito bites and sucks blood, which is sup¬ 
posed to be required for tin* nutrition ot the eggs. • When the 
Jemale mosquito alights upon the skin, it does not always bite at 
once, but may move from one part t<f another, apparently testing 
the different parts ol the skin bv its labelhe * 

Having selected a given area of skin, it moves the palpi away 
from the proboscis dorsally, and at llu: same time rotates ihr 
labelhe on their hinge-joints outwards. 

The labium is now pressed against the skin, and is bent into the 
form of a bow, convex posteriorly. An opening in the skin is then 
made, in which the mandibles and maxilke work like saws, while 
• tlu* head of the mosquito can be seen rocking from side to side. 

* For the anatomy ol tlu* piobosus set^Chapler XXXII., }>■ 77‘c 
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During this process respiration is going on quietly, hut at times, 
according to Schaudinn, a violent contraction of the abdomen is 

noticed, which is said to 
he line to the carbonic 
acid in the superficial 
layers o! the skin, for h 
found that whin carbon 
dioxide gas acted upon 
mosquitoes a’like contrac¬ 
tion was produced. 

As this process is pro- 
ceeding. an irritating sub- 
htanee, the chemical 
nature ol which is not 
known, is injected under 
the skin, and it is evident 
that this happens bei'on 
In* mosquito begins to 
tick blood for the irrita¬ 
tion is present when the 
insect ceases to bite before drawing up the blood. 

There has been much dispute as to whore this substance conns 
from, but this appears to have been settled by Schaudinn, who 


■ V 




l‘"l*,.2l \x AncU’UI.I INI Mosyennf I j;/,/ 
/lftr» WkHII.n) IN’ TJIK A< 1 Off lillJNl 

(After Nulla II aiul Shipley, Journal of 
Hvgnne.) 

Note Uial the proboscis does n..( enter tl 
wound ami that Jti.s bent ronxoA jMstein.il 
Note the disiension ol the abdomen .i« sin u b\ 
the space between the lorf'.i and the. stern.i 
In the natural condition this space would b 
bright rerl fioni l lie blood m the abdomen. 


Fir.. 22.- Head ok Anopheles wacuhpcmn s- Mv.tcek. 

(After Nuttail and blnpley, Journal oj Hygiene.) 

i. Labium; 2. maxilla-; 3, livpopharynx; 4. mandibles; 5, labrnm; 
6, palpi; 7, antenna-; K, occiput; q. eye; ro, elypeus. 


triturated the isolated salivary glands in salt solution, which he' 
applied to a wound with negative result. On the other hand, when 
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he applied the isolated oesophageal diverticula to a scratch, he 
obtained the characteristic irritation and redness. These oeso¬ 
phageal diverticula contain gas-bubbles and bacteria or moulds. 
The bubbles were showif by Schaudinn to contain carbon dioxide 
by applying baryta-water to the diverticula, when a precipitate 
was obtained. The fungi need further investigation, but they or 
their products appear to be tilt* real cause of the irritation, for 



L-'iti. 23 -Anii-jook End 
a Mandiuli:. 

(Alter Nuttall and Sin pit 
Journal of Hygiene.) 



Fn.. 24.- Aniivkiok End of 
a Maxii.i.a. 

1 \flrr Xnttall and Shipley, 
Journal of Hygiene.) 


when Schaudinn pressed the carbon dioxide out of the sac the signs 
characteristic oi the bite were still produced. It appears probable, 
therefore, that the powerful abdominal contraction mentioned 
above expels the gas, bacteria, and fungi from the (esophageal 
diverticula and the saliva from the salivary glands 

It is possible that the chemical products of the fungi, by causing 
local irritation, bring more blood into tile particular area of skin 




Flo. -?=i. The Aljmi ni \uy Final of Anophi inanihpen 
(After Nutlall and Shipley, Journal of Hygiene.) 

• 

i. Mouth and buccal cavil \ ; 2, pharynx; 3, oesophagus; 4, dorsal and 
ventral oesophageal diverticula; 5. proventneupis; o, sail vary glands; 7, narrow 
portion of ventriculus; 8. so-called stomach; 9, malpigluan tubules; 10, intes¬ 
tine; xx, rectum; 12, anus. 


affected, and thus enable the mosquito to get her supply quickly, 
for feeding only takes two to three minutes, (luring which time some 
mosquitoes will so overfill themselves with blood that it may l>e 
ejected per anion. The use of the carbonic acid is probably to 
prevent the coagulation of the blood, which is drawn up the large 
Blood-tube formed by the labrum cpipharynx and liypopharynx 
by the suctorial action of the pump-like pharynx. 


• > 
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Symptoms. — Shortly alter a mosquito has bitten a person, a 
sensation ol itching is experienced in the affected part, which oil 
examination is seen to be inflamed aifcl reddish, while a wheal not 
unusually dev el ops, especially m persons new to the tropics. Some¬ 
times a papule or even a nodule may lorni on the site oi the bite, 
while more ranly scratching leads to secondary infection and tin* 
iormation oi boils, lymphangitis, or lympludeinlis. 

Treatment.- -The itching may be relieved b\ dilute solutions ol 
ammonia (Scrubb's Ammonia is a l.ivounie remedy), oi by a 5 p»-r 
cent, solution ol carbolic acid, or j per ant. alcoholic lotion oi 
menthol. Inllamed biles may be cleaned with 1 in 40 carbolic 
lotion, and alterwards dressed with luuacic ointment. Local septic 
poisoning should be heated by boiacic or carbolic lomeiitalions, 
while boils .tiltL abscesses must he ojx in d. 

Prophylaxis.- -Tile prevention oi mosquito biles will be discussed 
in tile chapter on -Malaria ,Cliapi« r AJ 

Other Dtf'hra.- -Nuineiom, flies oilier than the 1 'ulicu.Ue cause 
irritation by their biles, such as fleas, Imt the iutuie ol the venom 
not being well known, they will be consideied together in chapters 
XXXII , j». 771, \XXi 11 ., p. is 11. and VXXiV.. p. S57. 

ill t'ape Colony theic is a supu'shtiou that the ‘ bee moth ’- 
i.c., de.ith’s-head moth, AchcronUa a/fopos Liuiueus- is poisonous 
This is not so. 

(>. Coleoptera. 

i^t > ill's and their l.uv.e are capable ol mlheting severe luhs <>1 
wounds by in: a ns ol stiff hairs. Si i run 11 s suriuuiucu'.is 1 ... the 
baw toothed grain beetle, is said to bite people. Wellman describes 
the larva ol a beetle, which tile natives oi Angola call ‘ oclusia,’ 
which means ' to be leit alone,' whose bristles will even penetrate 
the skin ol the solo oi the loot, causing pam, inllammation, and 
even sloughing, when trodden ujion 
Hiisii R 1 'IjlK 11 ks.- - -Chalnii is and king m liji/ have drawn 
alii ntion to the beetles LpicauLa supp/nniui Maeklin, 1845, and 
Lpuautul wncwosu Maeklin, 1845, as the cause oi ‘seasonal vesio- 
ulai dermatitis ’ m Khartoum, while I’, il. Koss had studied 111 
jqib tin- same complaint in Nairobi, wlieie it was caused bj Ptc dents 
inbipunduta lipp (.sir), and 1*. tla Mlva had traced 111 lqu similar 
outbreak in J frazil \o Pudcnis lu/uuilnmts de Laporle, 18 j 2; KyseJl 
to I'adcrus pcri%ruiit\ Fahrienis, 1801, 111 Malaysia, and kodhain 
and Jloussian to a specie-. ol the genus Patients l'abrioius, 1775. 
Finally, Koubaud lias stated that Lpiumtu /luvicvmis Dujurdin, 
l8j8, is the cause ol tile same complaint m Senegal, 

The whole subjer.l, however, belongs to t liapter XCVL, the 
Derma tozoiuses, and is only mentioned hole io» the purposes ol 
relerence. 

It will be noted that the various authors only mention two 
genera—viz., LpicauLa Dejean, jNoj, winch belongs to the family 
CanthariUce Leach, 1817, and Ptcdcrus Fabliaus, 1775, belong¬ 
ing to the family Staphylmidcc, which latter lack the appendage 
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on the ventral aspect of the claws which is so characteristic ot the 
iormer. 

'1'lu* life-history ot these beetles is very complicated, and much 
of it is spent under tin* ground, lienee tin- seasonal factor in the 
eruption caused by enntharidin, which is present in the fluid 
exuding from the insect, and especially from what may be termed 
(lie knee-joint, when irritated. 



Fn. jo. Hi l.sfUE Hi KTii f. 

j, Upper .mil smaliei I.Quanta tonuntosa Maeklin, 1S45, and the lowei and 
larger Epu aula supphirma .Maeklin, 1845; 2, MvLtbris uttbira do M.usoid. 
1857; $ 11 claw ot /■.. \apphmnu, to show the long append,ige which is usually 
closely applied t o it. 


MOLU’SlA. 

A venomous snail ol unknown genus and species is described 
in the Solomon Islands. These snails possess rudula* provided 
with pointed tubular teeth, «mned anteriorly with a barb. These 
teelli are connected with a poison gland, and are capable ol injuring 
men and producing severe wounds. Biles of the cones and augers 
(Terebrida) are slid to be poisonous. * 
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CHAPTER XV 


VHNOMOrS ANIMALS (continued) PISCES 

AND AMPHIBIA 

Pisi-o - Zooltif'K . 1 1 i l.is-iifu iitinn- -(r<.ui;i;i|ilii< al distiibuliun -Poison l»v 

. Inti ■ Poison l>\ stints Ampliihi.i Pt'lereiuis. 

PISCES. 

An. owr the world, but especially in 1 ropio.il seas, there ;uv fish 
which for puqxw^ ot defence* seciete poisonous fluids from special 
glands. These lisli have been but little studied, and still loss is 
known about the nature of their venom and its physiological action. 
A great deal, howe.ver. is known by residents in the tropics about 
wounds indicted by these tisli, and the doctor practising therein is 
bound sooner or later to come across not merely persons who know 
a good deal in a general way about the subject, but, those who 
either are suffering or have siitfi led Irom the poisoning. It is 
therelore necessary that the tropical practitioner should have some 
knowledge of venomous fish 

The subject might be studied by classifying the lish zoologically, 
and then taking them seriatim and describing their poison and its 
effects; but though a zoological list will be given, this does not 
seem so satisfactory as to follow Boltard in his special classification 
based on the manner in which the lisli indicts the poison. 

Venomous fish may be classified into: - 

(Mass I. Fish which poison by tlu*ir bite. 

(Mass 11 . Fish which poison by barbs (spines) connected 
with special glands. 

(Mass HI. Fish which poison b\ a secretion prepared by the 
skin glands, ffiis class is illustrated bv the lamprey, 
which is only known to produce poisoning when eaten. 

It will lie understood from the above classification Hint venomous 
fish are to be distinguished from poisonous fish —i.c., from fish 
which cause symptoms ot poisoning when their flesh is eaten— 
for the flesh of venomous lisli can be eaten with impunity. The 
poisonous lisli and their effects have been briefly described in 
Chapter XIII.. p. iyj, under the heading Poisonous Food. 

During the spawning season the quantity and the virulence of 
the poison of venomous lisli generally increase, and, indeed, some 
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genera- -e.g., Cottus—are only venomous at that time. Poisonous 
glands, being protective, occur more commonly in weak and small 
rather than in large tish, hence they are more Irequcnt in bony 
than in cartilaginous fish, which latter are usually of large size. 
Venomous tish are often conspicuous by form or colour. 

Historical.- -The history of our knowledge of venomous fish has 
been well written by Faust, who points out that it was Aristotle, 
the Father of Ichthyology, who first established the fact that fish 
could product* poisoned wounds, and that after his day informa¬ 
tion on this subject appears to have been very uncertain, and 
doubts were cast upon the facts asectaincd by him. Modem 
knowledge began in 1841 by Allman writing a paper on the stingiiig 
properties ot the lessri weaver (7 lit chi in is vif'cra), which, he said 
with all reseivation. was probabh due to a poison-gland at the 
bas t : t.( the opercular valve. Further researches were ntade by 
Jiyeilev in 1840. (dinther from 1SO4 to 1881, Corn! T865-81, Grcssin 
3X84, ami Savlseln*nko. who produced his excellent atlas in 1886. 
It is, however, liottard. in his thesis on ‘ l.es Poissons Venimeux ' 
m l88t), who liist gave a clear account of these fish, and lie has been 
followed bv Courti«-re in Print m 11)02-04, and Kvans in rqo7. 

'llie natme of tin* poison 01 poisons, and its or their physiological 
effects, still require considerable research. 

Effects of the Poison.- As lar as investigations have gone, it 
appears as though tin* venoms of the different fish only varied 
quantitatnsely, and not qualitatively. Tin* effects are local and 
general. The Iqcal effects consist in painful sensations, swelling of 
the part, which may spread over tin* whole limb, suppuration, and 
even gangrene. The. general symptoms appear to be due in the 
first instance to the action of the venom on the central nervous 
system, which shows itsell in excitation, and later insensibility and 
paralysis. An action on cardiac muscle lias also been recorded. 
In man death has been known to occur lrom wounds of Sytiaticeia 
brachin. 

Persons Chiefly Affected.- -The persons chiefly affected by the 
venom are cooks and fishermen, but the latter are well aware of the 
danger. 

Diagnosis. —Diagnosis is to lu- obtained by the history ol the 
injury. 

Prognosis.— This is usually good,, but prompt treatment is 
needed. 

Treatment.- The treatment ol a poisonous wound due to a fish 
must be based upon tin* Inflowing principles:- - 

1. Prevent as far as possible the poison enteiing the gcnci.il 

circulation. 

2. Neutralize the poison as far as possible locally. 

3. Treat the general symptoms. 

1. Prevent tkcPoison entering the General Circulation .—The wound 
will usually be on an arm or a leg, and therefore it will be quite 
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easy to apply proximally a tight bandage with the same precautions 
as mentioned under Snake-Bite (see p. 274}. 

2. Neutralize the Poison Locally- -This should be done by opening 
the wound and letting it bleed while washing it with 1 per cent, 
solution of permanganate of potash, or by rubbing in crystals of 
the same substance, and then applying fomentations and aseptic 
dressings. 

3. General Treatment.— 1 Tilt* pain must be relieved by hypodermics 
of morphia, and nervous symptoms by bromides; syncopal attacks 
by stimulants and hypixlennics of strychnine; failure of respiration 
by artificial respiration. 

Zoological Classification. 

The venomous fish may he 1 l.issihi <1 as lollows — 

Subelasu I. rClusinohrnin I111. 

Ordci 3 SeliK I111. 

Siilwrdei 3. Kaii. 

Family Myliohatid:e. 

Mvliuktlu, iwpiiln Limni-us. 

\i tolulis narmari Euphrusuu. 

Family Tryfynuda*. 

'i i\4011 [Uitinaia Cuvier and other species. 

Siitxiasb V. I'cleostri. 

Grade A. Phvsoslomi. 

Snbonlci I'vprmi silimionncs (Ostariophysi). , 

Faimlv Sihmda*. 

1‘lotosus .'ii'imll.iiis 1 iiiK.li, 17*1*,. 

S.ii i nbr.uu hus IossiLis Blot h. 

SiiIkjhUi 4. An^mllilomu-.-, (\poilch). 

Faniih Munrnida*. 

Mma’iia lick-nn I.iun.riis. 

Grade 11. I’hyso* hsli. 

Suborder i>>. Aumtiioplei\)>u. 

Division 1. Pert iiormvs. 

Family A> anthundie, 

Ai anllmnis liindn.s. 


Di\isiou 7. Triylilonnes(Sileiopaivil. 

Family ‘I rifdida*. 

"i 1 it'll hireudo l.imiaeus. 

Family Storpspnidsc. 

Synain via l»r:u luo Cuvier and Valenciennes, 1826. 

,, ven m osa Schneider. 

Sioipam.'. Krandu ornis Cuvier and Valenciennes, 
is JO. 

„ diabolus Cuvier anti Valenciennes, 1826. 

port us Linnaeus. jgjfc; 

I’tcroin antennata Bloch. 

Pelor filamcntosutn Cuvier and Valenciennes, 1826. 

Family Cottidse. 

Cottus scorpius Linnaeus. 
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Division 8. Blenniformes. 

Family TrarhiniJae. 

Trarliinus draco Lintueiis. 

, „ vipcra Cuvut and Valenciennes, 1826. 

„ radi.it us Cuvier and Valenciennes, 1826. 

„ aranens Riss. 

Family Uranoscopidae. 

IJianoscopus scaber Li imams. 

Family Callionymida*. 

Callionymus lyra Linnams. 

Family IJatraeliidas. 

Batrnchus tan. 

,, grunniens Bloch. 

I'halassophrync relit u lata Gunther. 

,, ' maculosa Gunther. 

A tldruaum.--Sorrows mi la bill (Cuv. and \al.) and Iloloianthus impcrator 
(Bl.) are looked upon as possibly poisonous, but there is no dctuiite evidence. 
The Silurida: arc believed to be poisonous, because some of them possess sac* 
like organs opening into the axillae of the pe« torul fins, on which there are 
powerful spines. 

Geographical Distribution. 

Hie geographii <il distribution of venomous lish is in temperate anti tropical 


PlotObUS .UlgUlll llli 

Murrain helena 
Aranthurus lurid i if, 
l'rigla hirundo 
^ynanctSa brarlno.. 

,, vesrucosti 
Sforp;ena giaudnorni- 
,, diahol'is 
,, port us .. 
I’terois antenna In .. 
IVlor filamenlomim 
Cottus st orpins 
Trachinidas.. 
Uranosi'ojtus scahei 
Callionymus lyra . 
Batrachidae.. 


Tt’lCOStnMl. 

Indian < >< can 
Mediterranean. 

I'ropiial Atlantu 
English Channel. 

Irnpital F.u itif 
Indian Otean. 

Waters ol tlu- Antilles. 

Indian Otean ami I topical l\u ific 
Mediterranean. 

Seas ol the Indies and Equatorial I’at ific. 
Waters ol 1 lsle-de France. 

Seas of Europe, Asia, and North America. 
Waters of Europe. 

Mediterranean. 

Wnlers of Fiance. 

Waters Oh, Tropital Amenta and India. 


leaving, however, the zoological classification, we will consider 
he venomous lish according to Bottnrd’s classification, excluding 
Hass III. 


GLASS I. 

Fish which Poison by their Hue. 


The type of this class is the genus \furirna, all of which possess 
powerful teeth capable of inflicting seven* bites. According to 
Palmetto, there are more than 011c hundred species in tropical anil 
subtropical jfegs. Mureena helena L. is found in the Mediterranean, 
and MuraHtj^koringa Cuv. in the tropical Atlantic. 

. The poison apparatus consists of a pouch lying above tht* cover 
ing of the palate lined with epithelial cells, secreting the venom. 
This pouch is capable in larger species of holding about l c.c. of 
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poison, and possesses three or hun strong conical teolli curved with 
an anterior convexity. These teeth an- not grooved or channelled, 
but are t-nsily moved anti elected, and are enclosed in a sheath 
iormed by the mucosa of the palate. Hu* poison collects between 
the teeth, rind -ample (lows down them into the wound. 

The venom has not been studied, except so tar as to show that it 
has some digestive action. The cl feet on man is not certainly 
known, but is supposed to lead to svneope. 

Another lish, the hit<- of which is much dreaded, is Teirodon 
ffnvia/ilis, which i- Imiad in the waters ol Indothina, and fre- 
quentjv attaeks the nali\es. e-peri.ill\ eluldreii. 


Cl. \s< II. 

Flsl! 4 \ UK II !’nl"()\ I’.v Ml \\S 01 ^IIVI.S ASSiMTAIFI) Willi 

Puls' >\ hi VXDS. 

Huttanl cl.is^ilies the poison appai.tins ot this class into three 
groups :■ -- 

1. A|>|>.ir.iiii', i-iil 111 1 v ilov.!, :ui.| HmOicv In-Sou. the poison tan esi ape 

.1 meiek.'iPe ii,n-.L lie 1 Mpimeil 

Svnan ■ ta l«i«ii I110. 

,, \ u i in n^a. 

PlnhiMI I-. 

Ap|i.llMlll> |i.l I ll.ltlv 1 III .1M 1 ■ 

1 li il i-s-ophi \ ii( no 11 lata. • 

,, nun iilirti. 

{ App.uatiK in iiuni ui li". i.'iini 1 on'ituniiii .itii.n mill the exterior:— 

I:. 11 hiniis \ ip* ',1. 

Il.nn. 

. 1 .nli.i 111 . 

,, .11.min-. 

( nt In-. ‘ 1 011 in > 

., I .ii 1 >:i Ii- 

‘lol’io. 

• '.IIII*> 1 I\ pill- lvr. 1 . 

N ui )ia*na po<> ns. 

,, ■'i 10I1I. 

IMeiiiii .inli iinata. 

I’elm lil.iiuentusiiin. 

\i -miliums lnruliis. 

I r.mu-ii opus SvciIk-i . 

'11 ii'l;* tin nmlo. 

'Ilie poison glands air grinralh placed Jit the base ol the dorsal 
or anal tins. 01 undei opines on tin operculum. The gland com¬ 
municates willi one or nmii ra\s ol the Jins. The baths may be:-- 

1. (iroovidit but bavin: tlit* groove converted into a canal by a 
membrane, whit h imM be ruptured for llie poison to escape. 

2. Canalized by eh.-nnol-. whieb lead to apertures near its tip. 
This arrange mi nt ol the ray-, agrees with the types ot poison 

apparatus mention'd .ibovc. 
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Section 1. Poison Apparatus Entirely Closed. 

Tht* apparatus is connected with the dorsal tin, and is passively 
defensive—that is to say, the Jisli cannot eject the poison unless 
tlic barb is broken. 

Exampi.es. — Synanceja (bracin'o and many othei species); Plotos-us 
arab. 


Synanceta (brack io ami many oilier species).- -This Iii-.li, called 
' rn]>au de mer ’ in Reunion, ‘ laile ’ in Mauritius, 1 ikan Satan ’ in 
Java, and ‘ nolm * in Tahiti, is distributed through the waters of 
the Indies, Cochin China, New Caledonia, and the Pacific Ocean. 


Us poison apparatus is connected with the dorsal Im, which has 
thirteen barbs, each ot which is supplied with two poison reservoirs, 
to which belong ten or twelve tubular glands It cannot eject the 
poison itself, but it tioddeii upon by the naked loot, the barbs 
enter the skin, ami the poison is pressed mechanically into Un¬ 
wound. The venom is limpid, blui-.li, and slightIv acid. The 



i-j -SvH.niirii i-ioitirtMi Si iinkidlk. 
(l-'roin Savlsdii nko's * \tla-* <>f Pmvmou-. I-‘i*.h.') 


symptoms are severe pain, spreading up the limb. Ill** sufferer 
becomes violent, throwing hiuiselt Irom side to side, and even 


asking to have his loot cut off. Sometime-* syncope and death 
may take place. In other cases abscesses and symptoms of blood- 
poisoning may he noted. The skin surrounding the wop ml becomes 
bluish, and may slough, m which case repair take.-* ,i very long time 
to be completed. • 


Plotosus anguillaris.- -This hsh. called ‘ maehoira ’ in Reunion and 
Mauritius, ‘ sanbilang ’ in Malay, ‘ koormat ’ in Ab\ssinia. is found 
in the waters ot India, of the Seychelles, and other places men¬ 


tioned above. The poison apparatus is connected with the dor**.d 


lin, and the conditions which bring about the wound, together with 


the symptoms, resemble those, of Svfianeeia. 

Saccobranchus fossil is. -This hsh is lound in the watns <>! India 
and Ceylon, anti wounds caused by its pectoral lui< arc much 
dreaded by the natives, as they produce severe inflammation and 
even tetanic symptoms. 
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Section 2.—Poison Apparatus Partially Closed. 

The types of this section are Thalassophrvne reticulata Gunther, 
which f<mnd near I'.in:>inn. ;ind T. maculosa Gimthcr, which is 
chiefly found iri the Gull ot Bahia (Brazil). 

In these lish tile poison nppaiatus is double., there being hollow 
barbs on the gill covers and on the back dost' lx'hind the head. 
The barb on the gill cover, which is bent somewhat upwards, is 
conical in shape ami pierced bv.i central canal, which is connected 
with a poison reservoir situated at the base of the barb. The cells 
lining this sac are probably those which secrete, the poison. The 
venom, therefore, is capable of flowing along this canal without 
being forced by muscular exertion. The barbs on the dorsum of the 
fish consist of two spines pierced, as in the case of the opercular 
spine, by canals which communicate with poison reservoirs. When 
the barbs are erected, the poison Hows out of the peripheral openings 
of the central canals, and thus can enter am wound caused by them. 
The nature of the venom and its physiologic.il action are not known, 
but it k supposed that it will be like Synanceia and Trachinus, 
though there i*- no ground lor this supposition. 

The poison app.u.itus of Batraclim s tan of the waters ol North 
America and li. grtuntiens ol those oi the Antilles are said to be 
identical (Calmette) with that just described for Thalassophrync. 

Section 3.- -Poison Apparatus in more or less Direct Com¬ 
munication with the Exterior. t 

This section contain number of lish, e best studied of which 
is Trachinus draco. 

Trachinus dram.- -'I his lish pus- two sets of poison appa¬ 
ratus, the one a barb on the opt n , and the other connected 
with the dorsal fin. The barb on f ie operculum possesses a groove 
which is converted into a canal b\ a line membrane, which leaves 
an opening near the point ol the spine. This barb, which is slightly 
erectile, pierces the operculum. At its base lies the poison gland, 
partly covered by an adductor muscle, which helps to press the 
poison into the canal and to en d the spine. When the barb enters 
the flesh oi another animal, the above mentioned membrane is 
stripped off and the poison (‘tilers the wound. 

The dorsal apparatus consists ol from live to seven spines joined 
together by a membrane, which is adherent almost to their tips. 
Each barb lias a deep double channel, the two grooves of which 
join towards the base ol the spin*-, and form a conical space, of 
which tile walls are covered with cells which secrete the poison. 

The first s\ mploms are very Severe pain of a burning or lancinat¬ 
ing character. 'Ilie part tin n tingles and becomes painfully numb, 
and this may spread along the limb, and appears to travel along 
the nerves, though the joints are particularly tender. This is 
followed by palpitation, lever, delirium, vomiting, and syncope, 
lhe area affected becomes swollen and inflamed, and if neglected 
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may suppurate or even turn to gangrene. The symptoms may 
last from two to three hours to several days. 

The venom has been studied by Gunther, Grcssin, Bottard, Briut, 
and l’hisalix. It lias also been studied by 10 vans, whp, aiter 
washing the lisli, collected it by means of an aseptic hypodermic' 
syringe, then dried it in vacuo, reduced it to a line powder, and 
finally dissolved it in normal saline or in water. He collected 
the poison from about 2,000 lisli. The venom is clear, trans¬ 
parent, and very slightly acid. Hypodermically injected, it 
causes mortification and local paresis, necrosis, and haunorrhage. 
Intravenously injected, it causes failure of the heart and respira¬ 
tory paralysis, associated with first a rise in the blood-pressure, 
which is followed later by a marked hill. It also appears to have 
a hiemolytic elfect, which is supposed to In* due to its amboceptors 
uniting with ciidocoinplements (lecithin) in tin; red cell. It will 
thus be seen that the poison in some respects resembles snake- 
venom. The venom is lethal to fish, frogs, and mammals. Thus, 
0-015 gramme of dried venom killed a Irog, and 0-02 gramme a 
mouse. 





Vic,. 2S. -Ttathinns, draco LiNNiBUS. 

According to Briot, who has succeeded in immunizingr.ibbits, 
the venom contains a lermeiit capable ot digesting proteidV 

Trachinus rudiatiis.- -Polil has studied the poison of this fish, 
anti finds that it stops the heart in diastole. The effect ot applying 
the poison to the lieait oi the frog is to first produce strong con¬ 
tractions, which gradually become weaker and weaker, until they 
cease and the heart stands still in diastole. The poison has, how¬ 
ever, no effect on skeletal muscle. * 

Cottus .—The genus Cottas,, widespread in the Northern Hemi¬ 
sphere, possesses a poison apparatus'*which resembles that of the 
genus Trachinus, but is less developed, and consists of poison 
glands lying in culs- de-sac in the opercular spines. The cells of the 
gland only secrete the venom during the spawning season, from 
November to the end oi January. 

Callionymus. - -In Callionymus the operculum terminates in three 
conical spines like a trident, and in addition possesses another spine 
directed upwards, and these are supplied in the spawning season 
with a small quantity of venom from the gill membrane, which, 
according to Bottard, has little effect on man. 
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Scorpa-na scropha. In this fish tlu* poison apparatus is said to 
exist not merely in the dorsal tin, but also in the operculum. 

In the dorsal hu. the Mist three rajs, which project about one- 
third ol then hngth l»e\ond the niemhiaHi ol the tin. are grooved 
posterior^ h\ three channels. which ate comet ted into canals by 
a line membrane^ and communicate with the poison gland. 

Oil the operculum there are thiee '•mall spim-s. ol which the 
longest alone is connected with a poison gland. 

When handled inc.uitumslx. .1 poisoned wound may result from 
one ol these poison spines entering the skin The action of the 
poison has been studied by l*ohl. Brim ton ami Briot. Brunton 
describes the effect- <*i tlu- poison .is brine exactly tin 1 same as 
that ol 7 Vi/tami Bold thinks that tlu poison acts on 
1 lie he.nt m the same manner as he disi.ubes lot 7 hn'liiiuis. 



I Jk.. -!U.— C atilt* 4t"l/*efs |jn\ r,i 
iT’rom S.ivtsclUMikn's * \il.is >>| Pm, ms l-isli ') 


On tlu- other li.uid. Briol thinks that it is ijuite different from 
Trthhinit\, and that the el feels pioduced ate by secondary iufection 
of the mechauic.il wound caused 1 >\ the spim-s. Bniutou's descrip¬ 
tion of tile s\ mptoms in man might possibly be due to Trachinns 
only, as lie do<- not mention specilie.ally whether it was Trachinu s 
or Scorptruu which affected the person. Ills experiments on 
animals with both tish appeflr, however, to have caused the same 
symptoms. He pn-ssed the spines ol the poison organs against 
the hind-limb ol a gumea-pig oi a rat. In a few minutes the 
animal began to suffer pain ami twitehing in the injured limb, 
followed by tremors and convulsions (if disturbed), and later by 
death from collapse. 

The description which he gives ol the symptoms in human beings 
for either Scorptcna or Trachinns is given below, but reference to 
his original paper will, we think, convince the reader that he is 
really dealing with a Trachinus sting. 


SCORP.ENA 




The symptoms c»J an attack may be described thus: - 
A sharp prick is U*lt as the spine enters the skin, aml this is 
io'lowed m a lew minutes by I mining and itching, which shortly 
become stabbing pains, .increasing in violence and passing up the 
lnnb. The sulfen r now lies down and writhes and cries in agonv. 
while sweat breaks out on lus blow, and Hashes ol light pass m 
hunt ol liis eyes. He begins to leel a sensation of sulfocation, and 
puts his hand to his throat and heart, while the pulse is lelt to be 
mteimittent. Ihesently lie loses sight ol the bystandeis, ,iud in a 
little becomes d» lirious, crime, cjul and suffering Irom convulsions. 
This condition mav lead to collapse and death, or, alter lasting 
sewinl hums, m.i\ gradualh subside, but the convali -cenee is 
slow, and the patient mav tak>- several months to recover. 



In. jo. i a,i tt..iii *//f i i'iviik \mi \m‘mo-\\-s 
tl'ro’ii s.i\iselienku’- * A.1I.1- nt Poisonous I'i-K t 


1 In local conditions show' at lust merelv the pnek ol the pine, 
bu* lie- .ipeituie ni.iy be pigmented by the covering membrane 
alivadi alluded to. The puncture does not bleed, but the skin 
around lor about i inch is winter than usual, and outside this red¬ 
ness appears, but soon all the surrounding skin is nd, turning as 
time passes darker and darker, till it becomes blaek and Oedema tons. 
The prick now' discharges iluul. In a day or so the alfected area 
sloughs and separates, leaving a deep \Vound. Sometmu s a spread¬ 
ing gangrene ensues, which necessitates amputation. In milder 
cases the part remains painlul and swollen lor about three days 
beiorc recovery. 

Plerois tintennaia .--The poison apparatus is connected with ilu 
dorsal Jin, and is said to resemble that ol the Scorpa*nida\ 

Prior filamentosinn.- In this fish the poison apparatus is con¬ 
nected with the dorsal tin, and resembles that of Plnoi\ and Scor- 
panii. With regard to Prior japonicum Cu. and Val., S lieube says 
that he knew* ol a case in wiiich a sting on the thumb iexulted in 



240 


VENOMOUS ANIMALS 


phlegmonous and gangrenous symptoms so severe that the arm 
had to be amputated. 

Acanthurus l midi is.-- Acanthurus Ittridns possesses a poison 
apparatus connected with the dorsal and anal tins like that ol 
Scorpeena. 

Elasmobranchii.- Associated with the poisonous fish of the Tele- 
ostei must he placed those oi the Klasnwbranihii, of which the 
sting rays (Trygonidic) and eagle rays (MyliobatkUe) alone produce 
toxic symptoms by blows with the tail, which carries a spine. 
These* Rays are found all over the world, and we have received 
information as to their effects Irom persons who have been in 
British Guiana, in Australia, and in Ce\lon. in which island stings 
are well known on the we<t coast, particularly about Dutch Bay. 

l)r. CreVciux lias studied Ka\s Irom the Orinoco, and lias shown 
that th<*h bail is aie canalized and the canals connected with poison 
reservoirs. This poison is said to hi* so seveie as to be able to kill 
a man in iort\ -eight hours. 'File symptoms of A ci abatis narinari, 
called th<* Bishop ray, and ol Tngan pashnaca (from Japan), are 
violent pain, a tendency to syncope, with locally a rapidly forming 
swelling, which soon becomes the seat of a violent inflammation 
and even at times gangrene. The symptoms ot the sting, as 
observed by us in Ceylon, are local pain and swelling. The general 
symptoms are not severe. Try-on sephen and T. walga Mull, and 
fien. are known in Indian waters. 

A large number of these P.lasmohranchii have not got special 
poison glands, and the venom must come from the ordinary skin 
glands. * 

Amphibia. 

Toads ami salamanders have bun Celebrated for ages as venomous 
animals, the poison being lound in their parotid glands and skin. 
In toads Faust lias shown that there an* two poisons- -(l) an 
acid, bulotalin, and (2) a neutral body, bufonin, the former being 
the moie active. It is, as a rule, scarcely toxic to man. only 
irritating the mucous membranes, especially the conjunctiva; but 
to small animals it is toxic. 

In salamanders Zalosky and Faust have found two bodies, one an 
inorganic base- sain mandarin- and another an alkaloid—salaman- 
daridin; but this poison and the digitalis-like poison of Bert and 
Dulartre in frogs are not of sufficient practical interest to concern 
us here. 

According to Vulpian and Caparelli, Triton cristatus (Laur) gives 
a creamy secretion from the glands oi tlu* skin at times which is 
poisonous to many animals, but the chemical nature of which is 
not known. 
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VENOMOUS ANIMALS (« omhuhd)■ 

REl'TlI IA AND MAMMALIA 

litplilhi ' C>ji1iiiIi«i 11isii«in. 1 1- ( l.i-siiii.iiiui - i■<o<*r>i|ihuill (hstubiitioii- - 
"I In ail ol sinking I In- \ 11 ■< i ii: l-’ii'.v n! ilsi \ ilium mio llu- l»cnl\ — 
MinniMiin li tli.il i'll i 1 Jii • i s i-i ilii \i ii*■ in I'M n turn ul tin- poison 
Imiiiiium ■ Ui.i >hu I’li f.i*oM«. I u.ilim-i.t - J’lopliylaxi.s ~ 
L.u r! till.i Mtin:ni,i!'ii Jit L n m e*«. 

REPTILIA. 

Tim- K'rptili.i uu.huIt- two .minips wJmli ;nv ul mU-iosl to medical 
men ill tin- tn»pn - u/., llu- Ophidi.i in id tin L.ieutilm; lmt tin* 

fnrmiT is niiuiiit 1\ jut in- import.mt, .is it iiu-lmUs tin* venomous 
snake*,. 


Ol’HIULV 

Definition.- A\/////.» with iiiiihs uli-i-m m vestigial; without 
mutable tyehds, in (.ii openings. with n lint tile«*longiitul hiked 
tongue. ti':ms\i-r*M amis, p,uml lopul.iloix oig.ms. .mil elastic liga¬ 
ment m plan* ul s\mpli\si - iin mi. 

Remark;-. llu-Inti ol a-it.im snak«-s (nuse- opIiidismiK or snake 
poisoning. 

Historical. 

’I In* lu-ii>:\ ul llu- --Huh ul sii.il. I'll' , .ii'il 11 ■« ii ilU-ils m.ij In diiidu' 
lulu till if pilin'!-. 

I. I’l-Hlll! ill .'Ii I- lit (III 1)111 
1 . I V. Kill Mi (nit \ I'll'.Ill 

I'i:lO'l >jl linn•-ili.ii 'oik idiom, 

1. Period ol Ancient Theories, 'i In <011 n in --a en-a« ijiunited with a mmiln r 
ol snakes, wlmli iln-j di.-uibid 11 in In tin teinis hthi -* and ( otiil'ia, but it 
is not known d< lmiti.lv to uhatspu us llu-so n ii-ru-d. l.tfndmt was a term 
used to di-null- 11 n It 111.1 U \ipi". 

*JJu> wen ;k ijiiniiii' >1 villi Mu iii.mi ‘\mp 1 um- ol a snahi-luli, ami had 
many roundu an lii'liui, tin hm,; ol a lin.Mim-.imund tin- part lullowred 
by tupping at in .mlii atiun, .un: im .uliium-tm turn ol wim- and tlu-nai.. 
the-last nunuum-d bung a ulil.i.iod .unid\ wim h, among ollu*i substances 
contaimd tin- I'liinl body ul llu- \ipe.. lil.n, leioiimionds the sucking oJ 
tin- wound, but only ii ilnn- an m; tikeis on llu- glims, palate, and otlu-r 
parts ot tin* mouth. 

2. Period 0! One Venom. In I"*>1 licit studied the eileilsnl vipci-bitc-, 
by experiments on animals, .mi. I \lms ( 1 i«m.is, 111 101)9, noted llu- important 
1 ;n 1 lliai the blood oJ anim.ds biiim by \ipcis was coagulated. and «anu* to 
tlieionclusion that the symptoms.! ml death wire due to this toaguia lion. 
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In 1767 Abb6 Felix Fontana made a number of obscivations on animals 
bitten bj vipers, and in 1796 Russell published an account oi his experiments 
on Indian snakes. In 1821 Davy gave an account of the effects on animals 
of the bites of three Ceylon snakes. 

In 1843 Prime Lucicn Bonaparte published his hnpmtant discovery that 
the venom ot the adder contained an active su hslam o, whu h lie c allot! vipenne, 
01 echidnine, capable ol being precipitated by almhol 

In 1845 Hrainard showed that il an animal dies at onto alter the bite of a 
rattlesnake, the blood will be found to be clotted, but il it lives for some 
time it will be iluid. 

In iSon Weir Mibliell laid the foundations ol modern investigations into 
snake-venom m liis classical paper on the poison ol 1 n^u/ns tfitnssu *>. 

In 18(17 Sir Joseph 1 m'T er began his work on iiuh 111 ‘makes, whir h resulted 
in the publnation ol his magnificent atlas on the rhanatophulia ol India 
in 1872, and several pa pels hv hinisell and 'Mr laiuder llrnnton m iS7$-7<}. 

About the same linie Vim ent Ku hards published some valuable remarks 
011 snake fxiisoiis and then antidotes 

ill r88 j Wall wrote a most e\i client little Ixiok on the lobijuine and 
\i]»irine snakes ol India. 

In 1 SSi> appealed a most m.istc ilv pnpei bv Weir Mitchell ami Km herl, ill 
which they state that the mine piimiples me globulins and peptones 
(proteoses). I liese lesean lies indicating a prntc-ul liaiuie loi the \ciiom weie 
luiilirined by Wollendc'ii and Km I bach, and did awa\ with (kciitier and 
Blvlh’s ideas as to tin ir allraloidal u.iliin. 

In is.,j .Mailin alone .md with Smith studied the venom oL Mistrahnn 
-.iiakes [Hiif'lowt'f’htflu'i and /’.M'Kc/trAnl, and corn hided that the venom con¬ 
tained three piolcids an albumin and two pint coses (proto and hetero), 
the latter, Iioucmt, being alone\1111lei1t. 

In the meanwhile observers had not b'-en bac kwanl in making atlc'iiipls 
to Imd the physiologic al antidote suggested l>\ Weir Mile hell and itciclicrl, 
1 01 in 1887Sew.1l! showed Hint bviepealcd mjei lions ol the venom ol ( ratal it ■>’ 
pigeons cciifld In- gradually tendered resistant against strong doses of that 
poison; and a hUle later Keicherl obtained the same icsull with regard to 
the \ onnm at the hre in h \ipi r. In ihcj^ l alnietle pubh-din! the liist ol Ins 
. debt sited senes ( ,t u:\esngaliccns, showing that -aii eessi\e inoculations ot 
heated \email pioducc'd in mutuals a c eii,nn degrc*e ol iesist.mce to cjuantities 
ol the poison otheiwise surelv lal.d. t'.ilmeltc woiked hugely with the 
cobia.and produced in i.ibbils and guinea pies a true immunity. ' lie further 
concluded tliat animals va<ciliated against the ccibia also withstood with 
impunity mortal doses ol the venom ol the vipei and other snakes Uinn^arui-, 
t'erastes, Saja ktnr. and J\ciuinhii>). 

I’lusahx and lieitiand also studied the cpiestuin of obtaining an lminuuily 
against the bito ol the Mper. Fraser ol Kdinburgh, in 1805, confirmed these 
Jesuits ol Calmette. Suite then there has not been the slightest doubt that 
Calmette serum is ot the greatest \alue m certain cases, (‘specially against 
co bra-venom. 

in i88r permanganate ol potash was luconimendcd as art antidote liv 
l’rolessor de Laconia, of Rio tie Janeiro, and by Badalomin Italy in 1882-84, 
and lately this remedy has again been strangle recommended liv Rogers, oi 
Calcutta, and tlieie appeals to be no doubt as to itselliciemv; but the quesluui 
ol remedies will be dealt with in then proper place. 

It will thus be seen that at the c lose ol this period there 1- a gcncial belief 
that the venom of all snakes lias virtually the same active principles, which 
are thought to be proteids, and that, though they mav diller in amount, and 
hence their effects be different, still, it is only a quantitative, and not a cjualila- 
tive, difference; and, further, that one antivenom* is effectual against all 
kinds of venom. 

3 - Period ot more than One Venom.- - I he third period, extending up to the 
* J? r £ Se . Tvt ‘ ^ iat m w ^ich there is the conception that there are at least two 
definitely separate types of venom, one of whicli may be called the rolubrinc 
type, having as its example Naja tripudians . and the other the vipcrinc type. 



244 


VENOMOUS ANIMALS 


which may be exemplified by the Vipera russellii. In addition, however, 
there are venoms which show characters belonging to both types. 

* W eir Mitchell alone and with Reichert indicated that there was a difference 
between vipcrinc and colubrine poisons; and C. J. Martin, working on 
Pseudechis, a rolubrine snake, discovered the* intravascular clotting, and 
suggested that the sud en death caused by Vipera russellit might be due 
to tliis cause, whir h liyj othesis Lamb and Hanna confirmed. 

The difference in the working ot these two classes of venoms is still further 
accentuated by the res -arches of Rogers, anil later by those of Lamb, which 
clearly prove that Cali lette’s antivenenc will neutralize the colubrinc, but 
not the viperine, venom. 

In 19 02 a most valuable paper appeared, by Flcxncr and Noguchi, allowing 
that, in addition to the neuio tropic prim, iplcs, the venom contained agglutinins 
tor the crytlirocytes and for the leucocytes which wore probably identical, 
and lysins for erytluooytes and leucocytes which were separate. 

They also pointed out that \enom contained haemorrliagins, and lessened 
the bactericidal powers of the blood. They showed that anlivcnene neu¬ 
tralizes venom by removing the hrrmolyt i« am 1 antibacteriolytic actions. These 
results have been confumed .ind extended by Kves, Ssu hs," Lamb, and others. 

Hie position .it the present time is that, though snake-venom is extremely 
complex, still, three kinds of venom may he recognized;—the colubiine type, 
the vipcrinc t vpe, and the mixed tvpc. In tin-,last Liotli 1 olubrineand \ lperine 
types are re]lrcsenti-d, lmt enu- is piTdominaut. It is probable that the main 
action ol lx»tli type-, i*. on the nervous system, but that other prim iples in the 
venom may mask this impoilant a> hon. 

With regard to treatment, there is no doubt as to the value ol Calmette's 

rum in cobra-poisoning, and 1*1111 cobra ami Vipera russellii 

poisoning, lliouu ' method ol ligatm incision, together with the 

application ol pel manga 11a t potash, is -.li the most practically uxetiil 

method of treatment. 

Classification. 

Tlie order ()])hi<lia includes a lari^e number of families, of which 
only two are ■>! importance to tJic- t inpica] practitioner--vi/., Colu- 
bridii* and Vipc-rida*. 


FAMILY rOLTJilRin.’K Iioui.i- noer, i«c,o. 


Definition.- -Of>hitiia with ec loptcrygoids (transpalatines) and 
supratemporuls present with teeth in both jaws, but without cor<»- 
noids, while the- prefrontal* are not in contact with the nasal bones. 

The Coluhrida* are divided, in works on snake poisons, into tlie, 
non-venomous and tlie venomous, and the latter arc joined with 
the vipers to tonn a subclass of the order Ophidia called Thana- 
tophidia, or poisonous snakes; but this classification is by no means 
satisfactory, as will presently be shown. There is no external 
character, easily ascertainable, by tneans ot which every poisonous 
snak. can be- recognized and distinguished irom a harmless snake. All 


rule* given to the contrary break down sooner or later, but the mouth 
can be- opened and tin* poison-fangs can usually be easily seen. 

The ur.ua 1 elu*si1icution of the Colubrkla; is into three series:— 


i. Aglypha Poisonous Coiubridae possessing solid nngrooved 
teeth. —Th<* Aglypha are usually stated to be non-poisonous, but 
the observation* ol Vhisalix and Bertrand on Tropidonotus (sp. ?), 
and-Alcock and Rogers on Zamenis mucosus and Tropidonotus 
piscator, prove that the saliva ot these species is poisonous to rats, 
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mice, and guinea-pigs. Thus hypodermic injections of the saliva of 
the two last-named snakes will cause convulsions and death from 
failure of respiration in rats and mice. 

Therefore the saliva, though it may not be known to have affected 
even a child, must be looked upon as poisonous, and the Aglypha 
must be grouped with the 


/ * 


y 


other Colubricke and tin 
Viperithe under the head 
Tirana tnphidia. 

The Aglypha are divi 
ded into three sub¬ 
families: Acrochordinie. 
r olubrinac (rat-snakes), 
and Dnsypcltinx (African 
egg-earing snakes). 

Some of the important 
species are Tropidonotus 
««/rz.'v,thecommon British 
snake, and Coronelia >ms- 
tnaca, a rare snake found 
in South Kngland. 

Tropidonotus fascialus 
is the North American watei moccasin, Zamenxs mucosas the Indian 




!•' It.. |I. 


Skull or 7 lojnduoolus Matrix 
r.INNM-l’S. 


Ml the teeth are solid. there are no grooved 
or perloi.iteil /mif*'- lienee the name Aglypha, 
l>nt the saliva m.iv he poisonous. Note llu* 
length ol the ina\ill:i 


rat-snake, and Dasvpdtis scabra is the African egg-eating snake; 

2 . Opisthoglypha -Poisonous Colubrid® with one or more of 
the hinder teeth of the upper jaw grooved. -Early last century 
there was a great controversy as to whether these snakes were 
poisonous, or not, and it is genu tally stated nowadays that, though 

poisonous, their venom it 
weak, and that the posi¬ 
tion of the poison-fangs 
at the back of tlu; moutli 
prevents the bite from 
hurling mail. Quelch has. 
however, recorded cases 
in which bites on the 
lingers from lyryihrolam - 
prits eesculapn L. and 
Xenodon sever us have 
caused severe inflamma¬ 
tion. 

The foliowring list is given by Faust of those known to be poisonous 
to animals: Cadopeltis monspessidans Herm., Trimorphodonbiscutatus 
D. and B., Tarto-phis savtgnyi Dcscr., Dryophis prasinus Kussl., and 
Leptodira annulata L. 

The Opisthoglypha are divided into three subfamilies:- 
, (i) Dipsadomorphirue -Opislhoglyphida with well-developed mouth, 
and nostrils situated at the side of the head. —They include the Indian 
tree-snakes. 



Fir. -Skuli. of Caelopeltts tHonsprssulans 

JNote the fangs in the rear ot the upper taw ■ 
hence the name Opisthoglypha. These tangs 
arc grooved. 
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(2) Elachistodontinee—Opisthoglyphida with rudimentary teeth on 
the palatine and pterygoid hones. —Tlicir venom is said to be so 
weak and their poison-fangs so unfavourably situated that they 
are not to be considered as dangerous to man. They include the 
Indian egg-eating snakes. 

(j) Ilomalopsina.' -Opisthoglyphida with nostrils valvular and 
situated on the upper part oj the snout I hrv ate all water-snakes. 

.>• Proteroglypha Poisonous Colubridae with the front teeth in 
the upper jaw well developed to form fan s, end grooved anteriorly. 
The bases of these fangs are connected with ducts which Bad from 
well-developed poison glands. 'Ilicse -makes are well known tu 
be liiglih dangerous to man and animals The\ ate dividi*d nil*• 
three subt.imilies -Klupmu' and Hv«lrti|'liin.e. 



Fn.. Ski 1 1 ei- h 1 t'tidian^ Mikki-m 

Note tin- pair of shoit ngidly .iti.n lied l.mgs situ.ili 111 the Inml ol the uppi-r 
jaw, helm* the 11.m11 Putin i<J\ J ho ’llicsr fangs aie grooved Note the 
shortening ol the maxilla. 

Elapinti’- -Proteroglypha bring on land, and possessing a cylindrical 
tail .--Among these ate classed the cobras, whose proper name is 
cobra-dt-capelin -i.e., tin' snake with the hood, so called because, 
when excited, it expands the skin behind the head by throwing 
outwards the cervical ribs. 

Buddhists regard these siinkis with reverenee, because one with 
seven heads is said tohaxe plait <1 its expanded hoods over Buddha's 
head, and lints in luxe protected him front the glare of the mid¬ 
day sun. a 

The genoia ol tin* Uapina- (Moiilcngei) »m< \iini Ixiuieiit; tUinvariu s 
Daudin; Unmbun^ams IVteis; 1 altophi*, (.nnthei; Jiuhophts (hranl; 
lioulengenna l>ollo; J'lafurhi.s lioiilengn, l.sp/dilaps Fit zinger; W alter nt- 
nrsta Lataste; Dmdraspn, Sililegel, iiguim/on l\ ters; Glyphodon Oimthtr; 
Pseudclaps Duim'nl and Million; Ihnu, t,ia (irav; Pscvdcihis Waglei ■ 
Drmsoma lsrettt; Tropidrtht ■. Cmntlioi; Xnlrr/tis J ion Unger; h'hmnhlocc- 
phalus F. Muller; llrachvaspis Mouleiigei ; .UaulJt.tpJm. Rmdin; Llapoiuiathus 
IJoulcnger; Jihv ache taps Jan; / nnna Diunerj] and Mihron; Maps Schncidei; 
Scpedon Merreni; Micrnpcchu. Monh-ngi-i ; // oplaitphalus Cuvier. 

« 

Naja tripudians Merrent, the cobra with one spot, or a pair of 
spectacles on its hood, is common in India and Ceylon. .V. bungarus 
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Schlegel., the king cobra, or hamadryad, is not so common, but is 
feared liccause of its size, and 1x , causc it is said to attack people. 
.V. haje L. is Cleopatra’s asp, and is well known as a resident ot 
Egypt and "North Africa. X. regal is Schl.. is found on the Gold 
Coast. N. nigricollis Reinhart L found on the Gold Coast and in 
Sierra Leone. 



I'li.. jj.- Xnjti /n/'inli.ins Mr.KKRM. 17S1. 'I m* Cohra. 

Note Hu* pm u! spect.idi-s on 11 k- lioutl. 

The kraits are also included in this family, and are: Hangar ns 
Candidas L. t the true krail, and 11 . fa\ciaias Selin., the banded 
krait, with vellow and black bands, both of which an; common in 



loo. 13. - Mdk \nv\ oi- mi 11 j- \■» *11 ini C01 k.\. 

India, while li. ccylonicas Gthr. is the carawalln of Ceylon. The 
Elapina* are the onlv poisonous snakes of Australia, and include 
Nidec his scut alas Ptrs. and A\ picndcchis, and Acanthi)phis anl- 
arcticus Shaw, the death adder, recognized by the spines on its tail. 
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Elaps corallinus Wicd, the coral snake, with black and red bands 
separated by narrow rings of a yellow colour, is found in Columbia, 
British Guiana, Venezuela, and Brazil 



Fni 30. - Burtgarus ccylonicns GCnthej?. 

This, is the Car a walla of Ceylon. 

The Scpedons are hooded snakes like cobras (Sepedon hcemac hates 
Lacep. of South Africa), and are supposed to throw their venom 



Fig. 37 .—Hydms platurus Linnjeus. 

This is a typical sea-snake. Note the flattened spotted tail. 

so far .that there is a danger of it getting into the eyes of animals 
and human beings, and causing severe conjunctivitis. 
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None of these snakes are found in Europe or America. 

Hydro phi-rue—Proteroglyphce living in the sea, and possessing a 
flat tail. —These snakes can be seen swimming jin families far out 
.n the Indian Ocean, but arc also found in all Eastern tropical seas. 



jx - Vi him ii^'x'tin ^ii\\v. 

I his i. llif ”li. Pnlnii!>t .if (Yvlon 


’1 In: {tenuity ■! 1. lie- I l^'di o|»lmi.i' 1 l)i>iile!it>ci i .in: -DLt-’ia l^im'-pOiie, -lea- 
tv plus burner 1 1 .uni I 5 iln mi, llvttiop/n s Hamlin, Enhydrina Gray; llvdrrfaps 
lkm longer; flydrut Schneider; Tfmhissophr* Schmidt; Iinhydris Merrem; 
Vlaturus Latreille; iipvsnrit^ baimiJedo. 


The best-studied species is I'.nhydrhui vahikadien Boic. Another 
spi-cies, Distera son peri Garni., lives in fresh water in the Philippine 
Island*-. It is, of course, dangerous to fishermen. 


I-AMII.Y Yll'KklhK li-»s\i-\u 11 . iS|u. 

Definition. -The vipers are characterized by their triangular head 
and their tubular poison- fangs (In nee the name Soleiioglyplw), 
with aio situated anteriorly in tile mouth, and are prowled with 
a wide foramen, piercing the base anteriorly lor connection with 
the duct of the poison gland. They possess a stout body and short 
tail, and are all viviparous. 

The Vi per idle are divided into:-- 


CrotalinaB Boulenger.- -Vipers with a deep pit, probably 
sensory in function, situated between the nostril and 
the eye on each side of the head. 

Viperina Boulenger.- -Vipers without such a pit. 

Crotafinas. —The Crotalime include, the rattlesnakes, so called 
because they have a number of homy rings which lit into one 
another at the end of the tail. 
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The genera ol the Ciutalmas (PouU ujjci) arc:— Crotalus Linnaeus; Sistrurus 
Garman; Ancistrodun Iicaiivoi*; LaiJnsis Jtaudin. 

There are two divisions ol rattlesnakes .in Amrv\a\~-Crotalus and 
Sisfrunts- -distinguished l>v the formei havin'; main small, and the 
latter only nine large, scabs on the lop of the le ad. 

The lies*-known rattlesnakes are ('ro/tiln s In nidus L scutu- 
latus Keun. ‘ol Texas, ('. ton/lu-'ii/u^ N'v. H the Pacific, C. dnrissus 
h , and C. t era sit s Hallow. 



I'li, ,>» - "'i > 11 1 'i 1 ,■ , //■ 111 ./a I 1 • \ 11 - 

Noli lis.it 111 I'l.ii .1: tin* inn.* hi 1 /■ hi ! .1 1 111.1 m l| 1 tin ulliii 1 In if iK ii II.- 
here is milv »t ill..ill \• 1 1 it .*I n>ii\ .1 1 il> in .xill.i mi «.11 It suit ol the .mteiior 
irt ol tlif sKull ll »,'n l»e .-e« n^niz'-'l 1 >\ 1.111 mi,;; tin ■ ii<*i iiioy-K developed 
au; whii h is 1.111.1]i^i'il .HeI I- \ it 1 iii>llv .1 ls\'[ii h lei t 11:■ net till* lor the mjeciiou 
11 K- \ t-iioin .N'lti lie* t ■ 1 \e i.in«s, whirl, 1 lii 111 !■ I In' ftji against ihe skull 



I'll. |fi ■ SIOI \llU o|. nil. Ill \l> I’ll |l I'M- Ol till l VII, III 

01 \ Km 111 sn\m (r. h i,.t in snow ini' U.Miia- 

(Min r p-n-'ra , re .1 mistrodon, with A in istnuiou /uscieoi ns I.ae*'p., 
t In Wliti I llioei , 1 -lit, ami . 1. 1 o;///i;/;7\ l.,lln ( oppel -lie,id , I.iti Ih'^l v, 
with l.uihi 'is iuuuoUthis I.ae. p .the telebi.ited ler d« l.mee ol Mar- 
t iiii<|iie; / . niiunuiiit >;\t s < 1 1hr and Sislrnnt v, with Sisfrunts ravin s 
(ope and ,S\ milianu s 1. * 

Viperinae. 'Ihi inie \ipus includ* : I ’if'mt bn 11 s L., the adder 

oi hngh.nd; I ni'.'tim Hi, w. the hand-onn vipt r ol India and 

(eylon; Hitis oneinis Mur, tie pull : ddu oi the tiold Coast; 
Cerastes cornuht I'm-k.tl, 1 In honied vipir ot N< ith Aluca; and 
hihis carina/ns Ndm , ihe viper ol the Pyramids, called * ola.' 

'Jhe f'UK'ia o) tin \j|«!ii,.i (I'onh e';,;) ,uf - I ifum Lament; ( ansus 
Wagli-I, Utlis Gmv, 7 ‘v >•<!• <t 1,1 Jit I ion lender; ( /'rash’s Waglcr; lichuj 
Mim-iri; Athens Cope; Ah u siuitli 
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Geographical Distribution. 

Asia.—E lapinje: Naja tripudiaus, .V sainarrusis. AT. himqant.* ; Tltnigaru* 
fasciatus, It. candidus, It. ccylonic.its ; llnmhnugarus. ( 'alhphu*. Doha p/ns. 

Hydrophinaj: Enhydrina*vahikadicu, Hydrus platmus. Eiihydris curing. 
Hydrop/ns obscurus, find nunv others. 

ViPiiKiN.u: Vipera herns, V. leunidu, V.rtiddu. P hhilina. 1 ‘ itt*sellu . 
Pseudoccrastrs persicus ; Caustes mrmitus : lain* an unit us. 

Crotat-in/k: Ancisirodon hulv*. I /tuna lay a mi.*. l. hvpintlc. amt others, 
Larhesis flavoviridts, L. sitwalramt*. honiccv is, Hi 
• Africa. TCi.ai’INJe: Xaja lia/f, N tiara, X nudnnnlcin t. S iiiqriadlis, \. 
anhiclcF, X gold it ; Sepal mi her mar hale.* ; lioiileng,inia shams' . I lap--i!ns gurn- 
then, etc., Aspidthtps srnlalns, Walla uni,sia t/yvpina. Peiiaiaspi* eiriths, cn . 

Vipi-rinas: Citustts r/unnhealus. etc , Vip ta amnn/dvlrs. en , IS>'i, 'iii'ditu*. 
It. Camilla, It cals nut a, IS. am,/ah'.. It. nl,opns IS vasi- m in., I! />.■; inqiie i’» . 
U. mania ta , Ceia*lrs tnimihi*. Et his cm mala. I thru s- , him a In*. Itrai la*l'>* 
cough a, ete. 

Australia and Oceania. Pi \rixi.: •<■'*;/■ >dnu rihaiut.* . './ :pli->dau m truths: 

/‘sendclaps murlhri eir , Pumrnta psun:., aphis eti., l'*-a-/-,ln* potphvna 
cus. etc.; P-nt.omn sai-.ii-a. «-t« 1 //. iapu In* t ht l-a,-/-*, I Inf dm t phaltt* 

varugatus He . / mpid,, hi* uirmaf.i : \,d-,/u* •anant* . Urn hvi.pi* tin la 
Ehipagmil/111* niiinn ; haul/n-p/n. antai, u, it* If/tvin h, tap m.Ualt*. I >11111,1 
cahnola. etc 

Uydropiun 1 ■ llvdtit *. 7 h.tl t,.a; in<. Hcdnlap... H vdmplu .. ti.*i,in , l.u/iy- 
dus, Enhvdrnia ltpv*mu* . /'lahtuts 

America. Ei mmu - l.lap*. m.in\ ■.peiir*,, \l #•■/».■! In* ilapm -’c*: Anct*- 
trodnn ptsi Ian it*. 1 btliH-'-ilits. I 1 ■>>:/,» tr, \ l~.i,hr*i* mains I. lam r.dalit*, 
■uul ui.iiix ntlieis, Si*iutin* iriliitnit't, s <ai unlit* S ta, 11 > ; ( inlaltts >t-l uu-iu- 
Iftts, ( haindit* ('. mu dm a tit.* (' aim 1 ( fitc-nnt * ( 111 r./« « { ,a-!il'tlsi. 
I', lei illicit* .lllil uLliris 


* The Act of Striking. 

The poison is Vcieted he glands, whirl 1 a1 1 - eithei iik»: 1 itn>« 1 uppei 
lahial glaiuU nr a pair ni glands occupying tin* sides ni tlu- head 
behind tlu* rye s, and wind) are the homologm-s nl the pa lot id til.mil 
ol nth<-r animals. (An areninit ni the structure nt the glands c.-ii 
be found in ‘ Spolia Zevlaniea 1 'I he dud u-u dl\ In guise-, 

a receptacle which runs the whole length nl the gland. 1 Ins 
receptacle is nl importance, as it enables the replile In store the 
venom Into this receptacle the smaller dints ot the gland open, 
and 1mm it the mam tluct runs lonvard just above the bile ot the 
lip, to a point below the e\v. It is now b«nt backwards, and ends 
on a small papilla on the autciior wall ot the sheath ol iiumais 
membrane, which embraces the base ol the tang., 

Weir Mitchell describes a s]ihmcler muscle nl reddish appeaiance. 
and composed ol lion-stri.ded muscle *011 tile ••nurse ol ihr duet nt 
('ml at us, but no such sphincti r has been described m the other 
snakes. 


The poison lrom the duct either mils along a groove mi tin 
anterior surface of a long tooth called the tang. or else aloiin •» « ana! 
lornied by the sides ol the tfioove meetinii and coalescnm b\ the 
bending of the devi loping dentine. It should be clearly understood 
that the venom duct does not diuctlx communicate with the groove 
* or canal in tile tooth, but ends close to it. the veinun being con¬ 
ducted into the groove by a told of mucous membrane. I he vipers 
have the longest tangs, measuring nearly 1 inch. 
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The poison-fan** projects downwards and backwards in the closed 
mouth, being firmly attached to the alveolar process, and it is en¬ 
tirely due to the free mobility of the cranial bones one on the other 
that the fang can be placed in such a position as to be able to enter 
the skin of the victim. 

The act of d liking, as described bv Weir Mitchell in Crotalus. 
is as follows: In prepr'iing to ,stiik<-, tile snake first of all throws 
itself into its well-known ehai net eristic attitude, with the lower 
part of the bod\ coiled, the tail slightly projecting, and the head 
raised a lew inches 

The tongue now dnils hack wauls and forwards, and the air of 
expiration, in passing through the narrow glottis, produces the 
characteristic hissing. '1 he niuscli*-, on the convexity of the coils 
now contract and straighten the snake, so that the head is thrust 
suddenly upwards, loiw.uds. or downwards, as required. The 
maximum thrust is hull of the body-length, tile usual one-third; 
but the n ptde judges 1 his loi ilself. and sometimes makes mistakes. 
The jaws are widel\ sepuiated. and tin* head is bent back on the 
cervical vertebra*, and a miisi h* called the spin no-pterygoid, which, 
fussing Irom the basal orbitu-sphenoid region backwards, to be 
inserted into the inner dnuil surlacc ol the ptengoid. contracts, 
and draws toiwaid the pterygoid, thus pushing upwards the ecto- 
pterygoid (Iraiisvcisuni), and causing the superior maxillary bone 
to rotate forward on its laclusmal articulation, and thus to erect 
the king. I his motion, when it reaches its limit, is checked by 
ligaments, and now tht* lachrymal yields a little to tjie force applied 
to the maxilla, with the result that the whole muzzle of the snake 
is elevated, and produces the curious appearance which it has 
when prepaiing to stiike. The fang now enters the flesh of the 
victim, and the head of the snake is drawn violently backwards, 
too much action being prevented bv the muscles ot the spine. In 
the meanwhile the sphcno-plervgoid, acting from the pterygoid, 
and together with the external plerygoid, rotates the maxilla and 
pulls tlie fang backwards, and so drives it deeply into the flesh. 

The lower jaw now closes on the bitten part, and this act squeezes 
the fluids from all parts ol the glands loiward into the duct, and 
not inertly deepens the wound, but injects the venom forcibly 
into it. 

The snake then lias to client,ingle itself, and in so doing may 
lose its fang. Jlut this is ot no moment, loi fangs are shed naturally, 
and there are a number ol tooth -germs in different stages of develop¬ 
ment ready to take the place ol the lost tooth. 

Sometimes the fangs have not betn pi opt rly erected, and there¬ 
fore only their convex borders- touch tin* skin ol the victim, in 
which case the venom will flow on to the skin, but the tangs will 
not penetrate. 

The Venom. 

Collection. —The venom can be collected by making the snake 
stiike a watchglass covered with a thin, tightly stretched piece of 
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indiarubber sheeting, or by chloroforming the snake and squeezing 
the poison out of the glands into a vessel. 

In order to preserve this venom, it must be quickly dried over 
calcium chloride or sulphuric acid in a desiccator, when it will keep 
for years— e.g., Weir Mitchell kept his Crolalu s venom for twenty- 
three years, and then found it active. 

Physical Characters*-— The quantity oi the venom obtained 
depends upon many factors, such as the general condition and size 
of the snake, whether it lies previously ejected venom, and whether 
it has been long in capthitv- a condition in which the secretion 
diminishes. 

An adult cobra in good loiulition is sail l>v Martin to give lrom «>•<> c.c. 
to i*i c.c.. and this should Mi-lit trom auo to ,*y> milligrammes ol solids. 
Calmette gives 124 milligi amines of liquid venom, yielding 35 milligrammes 
of dry venom tor Naja hajr liiina-us. 

The wat»jr-.snake, Enhvdrina vain kadi on Hole, gives only 9*4. to 2-3 milli¬ 
grammes of dry venom, according to Rogers. 

A Vipera russellii Shaw gives from ■)•(» c.c. to !•»> e.e. of liquid, which yields 
150 to 230 milligrammes of solids. 

According toC. J. Martin, Vo/re/us' scutnlm Ptrs. gives 2* 13 milligrammes of 
liquid, containing 73 milligrammes of solids, \otcchi a p^udutb i(x> milli¬ 
grammes of liquid and t)| inillier.uuines ol solids. 

According to Calmette, Lucht s.s l.ntrcol.tlv -> l.,irep. gi\es 520 nnlligiammcs 
of liquid venom, containing 127 mi liar rain tiu“- ol solids, t ertt.de- cormtlu\ 
Forsk. from Kgvpl gave 123 milligrammes ot liquid and 27 mdligianimcs of 
solids, and ( rol-’hti r>»// fluent it.-, Say gave 371 » milligrammes ot liquid and 
105 milligrammes of solids; while < r"talus dvms r iv* 1 . , anonluig lo.lTcxner 
and Noguclii# yields horn 309 to 170 nulligiamines ol diy \enom; and 
Ancistrodon phttronts Laiep. trom rHn to 125 milligrammes. 

The different venoms vary in ph\*ical characters, ns may bo 
judged by a tew descriptions. 

Cobr.t-venom, when fresh, is a ti. inspa rent, almost colourless 
fluid, with a syrupy consistence and a disagreeable bitter taste. 
When dried, it becomes \.-U«>wi>h-brown, and may be kept for 
months. It can decompose and become ol a dark brown colour, 
possessing a disagreeable odour. 

Crotalus-vcnom, according to Mitchell, may vary from a pale 
emerald-green to an orange or straw colour, and when dried re¬ 
sembles dried4.1bUmin. It has no taste or smell. 

The poison varies, being clear and limpid or pale straw or yellow 
in colour, which is said to vary with the degree <ff pigmentation 
oi the snake and the concentration id the venom, 'flu* specinc 
gravity varies from io.jo to 104j AVoir Mitchell) lor Cretains. 
mo for Cobra, and 3077 for Vipera ritssc/Iii. Microscopically, 
there may be only a few epithelial cells and silivai} corpuscles 
and bacteria, all due to contamination with fluids from the mouth. 

Chemical Analysis.— The reaction of pure venom is acid. 

The ultimate analysis was made by Armstrong lor Sir Jo-rph 
Fayfcer, and is as follows:— 

* Crude Dried Poison. 

. Carbon .. .. .. .. .. .. 43*5 • 

Nitrogen.13-43 
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Carbon 

Nitrogen. 

] 1 vdroi'cii 
Sulplm 1 
\sh 

Alcoholic Extract. 

• ■ ^ ■■ ■■ 

■ ■ • « • ■ 

* 

• • • ■ • ■ 

• 

45*7<> 

14-30 

6-6o 

2*50 

Traces. 


Tin**** figures nuTi'ly indicate the presence of proteid in some 
form, ns n matter oi l:u:t. Armstrong found reactions indicating 
the presence oi allmmin; but it must be remembered that Prince 
Chailcs T.ueieii I’onnparto bad already shown that a proteid existed 
in the venom o! the viper, and that the toxicity was carried down 
with this wlun precipitnb d. and, further, that Weir Mitchell had 
corroborated his Mateim-nts while examining ('rotaIns-venom. 

* Weii Mitchell and Keieln rl went further, and discovered tox- 
alhumius ol the nature of globulins (which must be considered to 
include i he more modem pn>t rotes) in venom 'I'hev considered 
these pioteiii^, which the\ iound to be poisonous, to be the true 
active principles ol the venom, fn this tin y have received support 
in.m Phisahx and lierlrand. who si par.drd horn viper-venom two 
lox.dlmmins- -echidin, which acts locally; and echitoxin, which 
acts generally and also imm C. J. Martin and Smith, who showed 
that the proteoses consisted ol pioto- and heteroproteose, with 
pcrliajts a little <leuteroprolrosi>, and that true pepfones were 
absent. 

The readei will, theielore, not be smprised to bear that venom 
gives prop-id rearimils- eg.. MiUon’s. the xanthoproteic and the 
biuret and that prec.ipilab s appear on llir addition ot picric acid, 
copper sulphate, and alcohol, and on saturation with sodium 
chloride, magnesium chloiide, or ammoumm ehlmide. and, lastly, 
that it coagulates* on heating. 

With regaid to heat, n is iound that vipeiine venoms more 
n-adilv lose their tnxieitv than cohibrine- e.g., No to 85 ' C. will 
destmv most ol the tonn*-r \eiioms, while it takes i >o'' (\ to do 
the same to those ot the latter with certainty. 

Il venom is, only heated 1 o the temperature ot first coagulation, 
and then littered, it will be Iound that the hltrate still gives a 
precipitate with alcohol, and is still active, though its virulence 
is diminished, and that this action is mostly on the nervous 
s\s1em. 

1 he analysis of venom, however, does not stop with toxalbumins, 

. a-* l'.wing pointed out long ago, they contain true toxins alliid 
to those pn»dneed by bacteria, and iveciitlv I'.iusl has separated 
lrom the toxalbumins a very poisonous non-nitrogenous substance 
called ophiotoxin. 

Thejoiowledgr ol IheM- toxin* i* pi iucipally due to the work of 
Flexner and Noguchi on the venoms ol Crotahi s ifurissm, Ancia- 
trodon pisuvonts, J. tmiinrfn: v. and A \ija tripuritans. 

The woik ol these investigators, coupled with that of O'. J. 
Martin. Calmette. l..iml>, Weir Mitchell, Reichert, Stewart, Rogers, 
and others, have shown that snake-venoms are very complex liquids 
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containing some, but not in any one venom all, of the following 
active principles:— « 

1. Neurotoxins. 

(1) Acting principally on the respiratory centre. 

(2) Acting principally on the v.isomotoi centre. . 

(3) Acting upon nerve end- plates m striated, muscle, pai- 

ticularly 011 those ol the pluenios. 

2 . Agglutinins. 

3 Cytotv'ins. 

(u) Hajmolysiiis. 

(ft) heiicolysms. 

(rj lbeinorrliagiiis. v 

( d) Otlu revtohsills. 

# 4. .1 ntilut mot wins 

5 AnhinictencnUit 
0 . *1 fibrin ferment. 

7 . A il iinti/ibmi ferment 
S. ,4 proteolytic uriwnt. 

.1 curdiiii mitt touii. 

01 these principle-., the mod lmpoit.mt are the ii'-nrotoxms, the 
cytolysins, and the nhnn lej iiv nt. 

The a 11a lysis o l the venom..icoonling to Marlin, 111a \ be cheated by: 

(1) Dialy/mg and tillering the \iiioin tluough a gelatin Idler 
sup])orli d in the ’pore- ol .1 1 \i^t«m 1 haniberland niter. * iibrin 
ferments mul h.eniorrlitujns ti > not ntn/we 

(2) Heating (fom 70 to 100 C , when some neitrotuxins and 
some lucmoivsms will not be alfee.ied 

(3) llicmohsins can be sopiraled limn neurotoxins by digestion 
with red blood cells mixed with serum which has previously been 
heated to 31 >' C. 

Neurotoxuis and other c\ tolysius can be separated by the method 
of Flexner and Noguchi, which will be described later. Ii mud l>» 
clearly understood that the venom ol any one snake does not 
contain all these piinriples. 

l. Nkl’Rojomss. riii* no 11 rotoxi 11s are the most iinpoitnnt 
active principles ol the venom of many snakes, especially the 
colubrine snakes. They have been studied in \uaslrudm am 
tortrix by Flexner and N'oguehi, who testeil the anchoring power 
ol the various tissues ol tin* body Lof the print iples 111 venom in 
the following manner: -They took a delmile weight ol tissue 
washed in tepid, sterile, norm 11 saline solution, a.nd alter triturat¬ 
ing it in a sterile mortar, mixed it in test -tubes with a given uumbor 
ot minimal lethal doses i.M.L.l).) ol the venom, flu* mixture, after 
being placed in a Ihenuo-lat lor one hour, was ceiitrilug.ili/ed, 
aiul the supernatant llni<l mj'*eted into guinea-])igs. They Jirst 
tbo^v2 grammes ol the organs, and mixed them with three times 
•M.L.D., calculating that alter centriiugalizing there should be ief' 
at least two M.L.D. 
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The results were as follows:— 

Control guinea-pig died in 45 minutes. 

Brain-injection guinea-pig died in 19 hours. 

Blood-injection guinea-pig died in 3 hours 50 minutes. 

Adrenals-injection guinea-pig died in 2 hours 35 minutes. 

Spleen-injection guinea-pig died in 2 hours to minutes. 

Liver-injection guinea-pig died in 1 hour 30 minutes. 

Kidney-injection guinea-pig died in 1 hour 55 minutes. 

Museks-inject ion guinea-pig died in 1 hour 30 minutes. 

Next the} tried two M.L.D., with the following results:— 

Bmin-inject ion guinea-pig survived. 

Blood-injection guinea-pig died in 2H hours. 

1 iver- inject ion guinea-pig died in 19 hours. 

Fronr the**'■ experiments they eoTiclude that snake-venom con*, 
tains .1 n-airotoxic: principle, whirl' is the chief poison, and which 
unites in multiple minimal doses with the nerve rolls, hut that, even 
ll this chiil toxic principle he removed, there is still left sufficient 
liaunolvsiu to cause death, 

This m urotoxic subst.-nce has been shown by Rogers in the 
cobra and the Ilvdroplii'l.e to attack the respiratory centre in the 
medulla, the rospiialions becoming both fewei in number and less 
m amplitude minute by minute, until they cease il sufficiently large 
doses aie administered, but when smaller doses are given there is at 
liid a temporarv stimulation 

Further, lie shows that the neurotoxic substance can paralyze 
the end-plates of the phrenic nerves in the diaphragm shortly after 
the failure of the respiratory centre in the medulla. 

The. blood-pressure does n«*t appear to be affected by the poison, 
and, in fact, the circulation can be la pi going for a long time after 
cessation of breathing if artificial respiration is resorted to—a fact 
first shown by Brunton and Fayrer. 

On the other hand, with regard to viperine snakes--e.g., Vipera 
russcHii, Bilis aridan \, Crolulits harmhis, and I.achcsis anamallcnsis 
—Rogers concluded that the neurotoxin acted upon the vasomotor 
centre in the medulla- a point which was noted by Weir Mitchell 
and Reichert as a cause of the variation of the mood-pressure in 
Crotalus poisoning 

There are thus several neurotoxic elements in snake-venom, ol 
which two great croups can ^t present he provisionally described: 

(1) Colubrine n< urotoxic element, acting upon the- - (1) Respira¬ 
tory centre in the medulla ; (2) the end-plates of the phrenic nerve. 

(2) Viperine lie urotoxic dement, acting upon the vasomotor 
centre in the medulla. 

Kilvington has studied the cih-cts of the venom of Hopiocephalus 
curt us Gunther (Brachya^pis curia Schleg.) on nerve cells, 
found that the nerve cells of the central part pf the cervical enlarge¬ 
ment showed a breaking-up of the Nissl granules into a fine du9t- * 
like deposit. The nucleus may become indistinct, but it remains 
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in the centre of the cell. The cells are unequally attacked. Those 
around the central canal are most severely injured, while the 
motor cells are little affected. In sudden death no change is noted. 
He says that the character of the changes are of the same order 
as those described by Marinesco as toxic degeneration, and are 
very like those following the fatal dose of abrin. Inflammatory 
and vascular changes are absent. 

As to the cause of this cytolysis, it would appear from the re¬ 
searches of Flexner and Noguchi that it is probably due to the 
union of an endocomplemont (capable of being neutralized by 
calcium chloride, and therefore not lecithin) in the nerve cell with 
an ambocep f or in the venom. This neurotoxin, according to 
Ehrlich's denomination, is neurotropic- -i.e., unites only with nerve 
cells—and monotropic— i.t\, has affinities for one tissue only. 

These facts have been demonstrated by Flexner and Noguchi in 
cobra-venom by first treating it with erythrocytes to remove the 
haemolysin, and then heating it to destroy the hannorrhagin, thus 
leaving "only the neurotoxic principle to act on the animal. 

They found that alter cerebral injection the appearance of the 
nervous symptoms was almost immediate, while with other methods 
of injection the development was more gradual. 

The first effect of the neurotoxin was irritation* (convulsions), 
and the final paralysis. JFy cobra-venom, death was caused by 
respiratory paralysis. Intracerebral injection of a viperine. Venom 
like that oijprotalus, however, caused but slight symptoms. 

They further found that the venoms of Atuistrodon piscivorus 
Laccp. and J. contortrix L. occupied an intermediate position 
between the colubrine anti vijK*rine venom-, containing both neuro¬ 
toxins and h.emolysins in considerable tpiantities. From these 
experiments it was possible to classily venoms into the three classes 
given above. 

2 . Agglutinins. —Agglutination of the red cells was first de¬ 
scribed by Weir Mitchell and Reichert, and that of the leucocytes 
by Halford and Ralf. 

The reaction can be studied by adding a o-oi per cent, to io per 
cent, solution of dried venom in normal saline to washed corpuscles 
suspended in normal saline. 

The time required for agglutination depends upon the strength 
of the solution of venom, and the effect upon the corpuscles depends 
upon whether they come together quickly or slowly. In the former 
case they are not damaged, while in the latter their shape is con¬ 
siderably altered. Agglutinins are destroyed by heating the venom 
to 75°-8o® C. 

The agglutinins for the red cells appear to be flic same sub¬ 
stances as those for the white, and in both cases they apjnjar to 
act prior to the cytolysis o£ the cells. 

# 3- The Cytolysins. —(«) Hamolysins. —Fontana many years ago 
noted that the blood of animals bitten by vipers was fluid, and Weir 
Mitchell and Reichert described the haemoglobin dissolving ont of 

17 
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the agglutinated red t orpuscles, which finally became invisible when 
treated with Crotalus-venom. Feoktistow showed that a 2 per 
cent, solution of the venom of Vipera bents destroyed red corpuscles 
in eighteen to twenty-four hours. Martih has demonstrated also 
that the venom of Pseudcchis in 0*1 per cent, solution destroyed 
the red corpuscle. * 

Flexner and Noguchi showed that these hsemolysins must be 
looked upon as amboceptors, which require a complement, and this 
they obtain in the bactericidal principles found in the serum of the 
victim. Hence, when they join with the erythrocytes and the 
complement, they not merely produce haemolysis, but^they take 
away the bactericidal powers from the blood. If, as \vus found to 
*be the cast' in Necturns, they arc incapable of uniting with the 
complements, they are incapable of damaging the bactericidal 
properties of the serum; ior it was found that haemolysis was but 
slightly produced in the blood of N returns, and then only after 
long periods, and at the same time the serum pf Necturus did 
not lose its bactericidal effects to Bacillus coli ctmtnunis ^.and 
B. typhosus. 

■ The haemolysins have been lurthcr studied by Kyes, who showed 
that in some animals the venom alone could hscmolyze the washed 
red cells, whereas in others it could not do so until some fresh serum 
was added. In the first class came man, dog, rabbit, guinea'-pig, 
and horse, and with reference to these lu* came to the conclusion 
that the complement was contained in the red blood cell itself 
— i.e., was an endocoinplcmcnt. In a further research with Sachs, 
he shows that this endoconipleinent is attached to the stroma of 
the red cells. Further, they conclude that it is the lecithin of the 
stroma which acts as the complement, and support this by experi¬ 
ments showing that lecithin prepared from the yolk of an egg 
can act as a complement lor the venom, and dissolve cells which 
arc not affected by the venom alone. They look upon the 
fatty acid radical of the lecithin as being probably the active 
agent. 

In the second class --viz., those animals whose erythrocytes are 
not affected by venom alone without the presence of serum—come 
the ox, sheep, and the goat; but Kyes found it very easy to produce 
solution by the addition of foreign sera- e.g., ox blood by venom 
and guinea-pig serum; shfep blood by venom and guinea-pig 
serum—which clearly showed -that the venom was an amboceptor, 
and agreed with the results of Flcxner and Noguchi. 

Further, he showed that by heating the serum to 56° C. for half 
an hour this action was destroyed, but if heated to 65°. C^for half 
an hour haemolysis took place. In other words, serum^ebntained 
two possible complements: (1) free in the serum, and destroyed by 
heat; (2) only in heated serum. Kyes and Sachs consider (z) to tie 
complements in the restricted sense of the term, and that there are^ 
.differences in their workings from that of the lecithin complement. * 
More recently, however, they have doubted this, and begun to 
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believe that Joe serum merely frees the lecithin, which acts as the 
true, coraplem&mt 

In (2) the lecithin, being free, is able to combine with the ambo¬ 
ceptor and eapse the haemolysis. They further show that if a 
blood, solution is heated to 62° C., it is inactivated, owing to the 
union at this temperature of the lecithin directly to the haemoglobin. 

They therefore came to the conclusion that the reason why there 
was a difference in the action of the venom on red cells was that in 
the first class— e.g., man, etc.—the lecithin was so loosely bound to 
the cell that it was available as a complement for the venom ambo¬ 
ceptor, wfmrcas in the other cases it was more closely bound, and 
therefore was not available. 

. Kyes then went a step further, and mixed 40 c.c. of a 1 per cent, 
solution of cobra-venom in a o*75 per cent, salt solution, with 
20 c.c. of 20 per cent, solution ol lecithin in chloroform, and then 
centrifugalized 'the mixture. The result was the separation of 
chloroform and water into two layers; from the former the cobra- 
venopi lecithin could be precipitated by the addition of pure ether. 
'Ibis body possessed haemolytic but no ncurotoxic properties, which 
entirely remained in the water. Thus Kyes clearly supports the 
fact first pointed out by the late Dr. Myers that the neurotoxic 
and haemolytic actions are quite separate. 

This cobra-venom lecithin differs in many of its properties from 
cobra-venom and from lecithin— e.g., it is soluble in water, which 
lecithin is not; it is soluble in alcohol, chloroform, and toluol, which 
the cobra-venorq amboceptor is not. 

Kyes found that the lecithin was active with the blood culls of all 
the species he examined, and that the absolute quantity necessary 
for haemolysis was the same for the blood cells of different species. 
Thus lecithin corresponding to 0*003 milligramme of the dry cobra- 
venom was capable of hsemolyzing 1 c.c. of a 5 pur cent, suspension 
of the erythrocytes of guinea-pig, rabbit, man, or ox. 

The lecithidc acts very quickly on the red cells (twenty-four times 
more quickly than the venom), which is due to the fact that no time 
is spent in developing the real toxic agent— i.e., the lecithidc. 

The lecithidc is not destroyed by heating to 100" C. for six hours, 
and is little affected by Calmette's serum. 

Kyes went further, and studied the lecithides 6f—(1) Lachcsis 
anatnattensis Gunther; (2) L. lanceolatiis Lacep.; (3) L. flavoviridis 
Hallow; (4) Crotalus durissus L.; (5) Vipera russellii Shaw (6) Naja 
bungarus Schleg.; (7) Bungarus Candidas L.; (8) B. fasciatus Schn. 

All these poisons, on the addition of sufficient lecithin, destroy 
blood cettfe and, except in the first and the third, the absolute 
quantity T>f the poison is the same as that mentioned just 
above. 

That of Lachesis anamaUensis Gunther is, however, twenty-live 
times weaker, and L. lanceolatus Lac6p. ten times weaker, this 
being due to the fact that the former forms only one-twenty-fifth 
and the latter one-tenth the usual quantity of lecithide. 
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Hence Kyes concludes that the haemolytic element of all snakes 
is an amboceptor possessed of a haptophorc group for the erythro¬ 
cyte, and a toxophore group for lecithin, which contains the active 
element for the haemolysis. The haptephore group, however, 
probably differs in different poison*, for Lainb has shown that, 
while cobra-venom will unite with Calmette’s antitoxin, poison of 
Viper a russcllti will not. hangar its and Naja bmtgarus act like 
the cobra, and Lackers ami C ratal its do not. 

Nognchi investigated lecithin, and found it to be by no means 
an inert substance, and, furl her, that certain oleic compounds and 
oleic acid itself would act as venom activators. 

He found that the addition of oleic acid or its soluble soaps to 
a non-activating serum in the ratio which corresponds to the per¬ 
centages of fatty acids and soaps contained in some of the easily 
activating sera makes it highly active to venom. In the normal 
serum of a dog, however, he lound that there was.a lecithin com¬ 
pound acting like free lecithin. He further found that these two 
classes of activators could he differentiated from one another by 
, calcium chloride, which annulled the first group, but was powerless 
against the lecithide. Non activating sera do not contain this 
lecithin compound, and other lecithide*- ~c.g., lecith albumin—are 
powerless. 

When serum is heated, the lion-coagulated portions contain a 
lecithin activator, as described by Kyes, which is identical with 
Chabrie's albuinon; but this doc-* not exist pretormed in unheated 
sera, and is due to the high temperature altering ofher proteid 
lecithide* into albumon. * 

He further found ovovitellin to be one of the best lecithin proteid 
activutoxs. lie finally came to the conclusion that the reason why 
some red corpuscles (man, etc.) are acted upon by venom, while 
other* (ox, etc.) are not, depend* solely upon the amount of fatty 
acids, and perhaps also of soaps and tats, contained in the cor¬ 
puscles, to the stroma of which they are attached. They exist 
plentifully in corpuscles easily affected, and in small amount in 
those not easily alfected. 

The position at the present moment is, therefore, that snake- 
venom produces luemolysis by it* amboceptors uniting with com¬ 
plements contained in the sera of the majority of mammals and 
birds investigated, and tha^ these complements are fatty acids and 
soaps (belonging principally to the oleic series). 

Further, there are endocomplements in the erythrocytes of certain 
species, and these are of *he same nature as those in normal sera, 
and are attached to the stroma of the coipuscle. 

Finally, the reason why heated sera become active at''high tem¬ 
peratures after losing their activity at lower temperatures isbecause 
of the conversion of the proteid lecithides into another form of 
lecithide called albumon, which is an activator. 

For the controversy between von Dungem, Coca, supported by 
Mainwaring on the one side and Kyes on the other, reference must 
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be made to the original papers given in our list at the end of this 
chapter. 

(b) The Leucolysins .—Weir Mitchell and Reichert had noticed in 
their researches that the mobility of leucocytes absolutely ceased 
in crotalus poisoning. Martin studied this carefully with Psou- 
dechis venom, and says that for the first fifteen minutes he. could 
see no change in the white cells, but they exhibited no amoeboid 
movements. At the end of this time the nuclei in some of them 
were very distinct, as if fixed by acetic acid. They then became 
intensely granular, and soon began to swell, and their outlines to 
grow less distinct, until they disappeared, leaving only a small 
heap of granules. 

Flexner and Noguchi studied this phenomenon, and found that 
leucocytes with large coarse granules were most quickly affected; 
next came the fine granular varieties; and last of all the lympho¬ 
cytes. They found cobra poison much more vigorous than that 
of crotalus." As to the leucolysins, they proved that they were 
separate from the luemolysins by treating washed red corpuscles 
with copperhead venom until the supernatant fluid, after centri- 
fugalization, ceased to have any effect on red cells. This fluid was 
then brought into contact with leucocytes, when lysis without 
agglutination took place. If, however, washed leucocytes were 
treated first, the supernatant fluid was found to be actively haemo¬ 
lytic. They therefore concluded that the liamiolysins wero.distinct 
from the leucolysins, but that the agglutinins were probably the 
same. ■ 

We are not aware of further researches as to the nature of the 
leucolysins, though obviously such researches are required. 

(c) H'amorrhagin.- -Weir Mitchell anil Reichert, by observing a 
mesentery moistened with crotalus-venom, came to the conclusion 
that the blood escaped from th«* vessel owing to damage to the wall. 

Flexner and Noguchi louud that by heating crotalus venom to 
75 0 C. for thirty minutes, this haemorrhagic power was lost, and 
along with it most of the toxicity, as ten or twenty M.L.J). were 
required to cause death with symptoms resembling cobra-venom. 
They conclude that this death must be due to the neurotoxic or 
haematoxic properties (hecmolysins and agglutinins) in the venom, 
and that, as the latter can be eliminated without arty apparent loss 
of toxicity, it must be due to the ncufptoxins. 

The toxic principle lost by heating to 75 0 C.. Flexner and Noguchi 
called haemorrhagin. They studied its action in the mesentery bv 
injecting the venom into the peritoneal cavity, or placing a minute 
particle of the dried poison on the exposed mesentery, and then 
removing specimens, which they fixed in Zenker’s fluid, cut into 
sections, and stained with bsematoxylin and eosin. They found 
that the extravasation of blood took place not by dinpedesis, but 
through actual rents in the walls. These rents are not simple 
ruptures, but are apparently due to a cytolytic action upon the 
endothelial cells of the capillaries and the walls of the small veins. . 
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(d) Other Cytolysins.- -Flexner and Noguchi have found that the 
amboceptors in venom can act upon a number of the cells of the 
body— e.g., liver, kidney, testicle, and ovaiy—causing lysis, the 
complement being probably either endoctllular or in the lvmph- 
strcam. The nature of the complement is, however, quite unknown 
at present, but is probably different from the complement acting 
on the red cells, as its activity is destroyed by heating to 6o° C. for 
some time. The histological effects of these toxins can be noted 
particularly in the microscopical appearances in the liver and 
kidney. The liver shows necrosis and fatty degeneration of its 
cells, and, as a reactionary process, leucocytic infiltration around 
the bile-passages. In the kidney, the glomeruli show intense con¬ 
gestion of their capillaries, often associated with ruptures of their 
walls and haemorrhage into Bowman’s capsule. The cells of the 
tubules* arc necrotic and detached, filling the lumen. The whole 
organ is congested, and there may be interstitial haemorrhages. 
The spleen is but slightly affected. 

4. Antih,emoi.ysins. —Weir Mitchell and Stewart have shown 
that if crota lus-venom is added to red corpuscles in a certain 

degree of concentration, no haemolysis takes place. This fact has 
been confirmed by Myers and Stephens for the cobra, and Lamb 
for Vif>era russelhi. 

Noguchi believes that the action is due to venom having the 
power in certain cases of precipitating the outer layer of the haemo¬ 
globin, while in other cases this does not take place. • 

5. Antibactericidal Substances. —Weir Mitchell drew atten¬ 
tion to the fact that bodies of animals dead from crotalus poisoning 
rapidly decomposed, while Ewing found that the normal germicidal 
power of the serum was destroyed—a fact confirmed by Martin. 

Flexner and Noguchi also investigated this action, and came to 
the conclusion that:— 

(1) All venoms, when used in suitable quantities, destroy the 
bactericidal properties of many normal sera. 

(2) The manner of this destruction consists in the fixation of the 
serum complements by the venoms. 

(3) Venoms have no action upon the intermediary bodies of the 
serum. 

6. Fibrin Ferment. —A fibrin ferment has been shown by Martin 
to be present in the vcnomsjpf the viperidae and also of some of the 
colubrida;. In the lormcr it is the active agent which causes the 
vascular clotting in small animals, with convulsions and -sudden 
death. This coagulative substance has been shown by Barratt to 
be a thrombin. 

7. Antifibrin Ferment. —An antifibrin ferment—that is to 
say, a substance which in minute quantities is able to prevent the 
coagulation of the blood—is found m cobra and allied venoms. 

8. Proteolytic Ferment. —Venom contains a body of some 
description, probably a ferment, which is capable of transforming 
proteid. 
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Thus, Mitchell and Reichert long ago showed that muscle-fibres 
at the site of the bite were quickly softened by crotalus-venom, 
and Fiexner and Noguchi have shown that gelatin is liquefied by 
both crotalus- and cobra-venoms, but that coagulated proteids are 
not acted upon. Microscopically the muscular fibres at the site 
Ox the bite are seen to have‘undergone necrosis and degenera¬ 
tion, and later a polymorphonuclear leucocytic infiltration may be 
noted. 

9. Cardiac and Vascular Tonic. —Sir Lauder Brunton and Sir 
Joseph Fairer showed that the poisons of the cobra had a stimulant 
effect on the heart, and that the circulation could be kept going 
for a long time after complete failure of breatning if artificial 
respiration is kept up—a fact of considerable importance if any 
antidotal treatment is available. 

It is not clear whether this is due to direct action on the -muscles 
of the heart, but it appears from Rogers’ experiments that the 
effect on the bloodvessels is due to local action on the arterioles. 
This effect is produced by the cobra and 17 pera russellii venom. 

Entry of the Venom into the Body. 

The poison, the characters of which have been described, is intro¬ 
duced into the body of man or that of an animal usually by the 
snake biting the skin and injecting the poison cither subcutaneously 
or into a vessel. In the former case it will soon reach the blood¬ 
stream, and be distributed to the different parts of the body. 

The effect of entry into a bloodvessel is to produce immediately 
the signs of the poisoning, whereas in the subcutaneous tissue it 
may take some time, and even be modified, especially in the viperine 
type. 

The quantity injected by a cobra, according to Acton and 
Knowles, during the first strike, is 0-172 gramme (i.e., j g of total 
venom in gland); during the second 0-1215; after which it steadily 
diminishes until it is not fatal to man (probably) about the seventh 
or eighth strike. Ecbis injects {" of total venom during first 
strike. 

If the venom falls on the conjunctiva it is readily absorbed, and 
symptoms of poisoning will ensue, or an acute inflammation be 
set up. * 

Taken by the mouth, the venom of the colubridae is harmless, 
provided there are no cracks or abrasions, and is destroyed by the 
saliva and pancreatic juice. Viperine venom, on the other hand, 
causes gastritis, gastrointestinal haemorrhage, and even death, 
without the appearance of the usual symptoms, a fact known to 
the natives of Ceylon with regard to the venom of Viper a russellii. 

. Minimum Lethal Dose (M.L.D.). 

The minimum lethal dose varies with the species of snake, the 
condition of the shake, and with the species of the victim. 
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Tables arc given by Calmette, and Martin and Lamb, showing 
the amount for different snakes and animals. Thus, the quantity 
of cobra-venom required to kill a kilogramme of a dog is o-oooS 
gramme, and of a rabbit 0-0005; and that of Bungarus Candidas 
for a rabbit is 0-0008 gramme, and that of Enkydrina valakadiffn 
for a rabbit is o-oooob gramme, while the same for a cat is 0*0002. 
Putting it in another way, 1 grnmrfio of cobra-venom will kill 
1,250 kilogrammes in weight of a dog, 2,000 of rabbit, 2,500 of 
guinea-pig, 1,500 of rat, and 8,333 <»f mouse, and 20,000 grammes 
of horse. 

Calmette calculates that, taking a mail of average size, the 
minimum lethal dose might be halfway between the dog and the 
horse— i.c., would be 0-015 gramme of cobra-venom-—and 1 gramme 
will kill 10,000 kilogrammes of man, or-165 persons of the weight 
of 60 kilogramme's; but, of course', this is emly a very approximate 
guess. Lamb calculates the M.L.l). lor man to be 0-015 gramme 
of cobra-venom, and l-'raser puts the- same at 0-031 gramme, while; 
other authors give cobra M.L.l). for man o-oio gramme and cchis 
M.L.l). the same figure*. 

Lamb give*s a number of minimum lethal doses for snakes cal¬ 
culated peT kilogramme* of rabbit and injeote*d intravenously, which 


Bungarus cauflielus .. 

F.nhyilrina valakaelien 
Vipotn russcllii 

Naja tiipmliaiis and N. bung.uus 
Bungarus iasciatu.s .. 


n-oexjo^ gramme. 
0*00005 ,, 

o*OOoi „ 

e 1*110035 ,,* 

<»-CKi07 m „ 


Effects of the Venom. 

The effects eif the- venom have Been carefully studied on warm 
and cold blooded animals by many observers for a long series of 
years, but there is a distinct difference* in the action of different 
kinds of venom, ami therefore* it is as well to discuss the effect of 
each separately. 

In doing this it will be note*d that it is difficult to obtain un¬ 
doubted cases ol bites by definitely known snakes in man, and 
even when these- are obtained the urgent necessity for treatment 
causes the* symptoms to be little* ne»ted. Therefore it is necessary 
to detail first the experiments 011 animals, and then the symptoms 
found in man. • 1 

Colubrine Venom - Xaja tripudians Menem.—The experiments of 
numcrems obse-n-vrs show that the e*ffects of this venom on animals 
are:— 

1. Paralysis of voluntary movement. 

2. Salivation. 

3. Marked effect on the respiration, which ceases before the heart. 

In smaller quantities the paralysis becomes more marked, and 

in cases of longer duration several features are added:— 

1. Local inflammation where the bite was inflicted. 

2. Lachxymation. 
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3. Mucous discharges from the nose, respiratory organs, and 
stomach. 

4. Very occasionally the mucous discharges are stained with 
blood. 

Beyond obvious pain, the local effects are engorgement of the 
vessels with blood, and effusion into the tissues. If the animal 
recovers, there may be suppuration and sloughing of the affected 
part. Tlie effects on the nervous system seem to be due to the 
action of the poison on the brain and spinal coni, and pari passu 
on the motor nerve endings. The most evident paralysis is that 
of the tongue, larynx, and pharynx, as evinced by the inability 
to retain the saliva within the mouth, to move the tongue, or to 
swallow. This is due to the action of the poison on the medulla. 

There is also, as indicated above, clear evidence of action upon 
the respiratory centre, which has been carefully studied by Wall 
and others, who show that in large doses there is a progressive slow¬ 
ing, and in smaller doses hist acceleration and then slowing of the 
respirations. There appears to be but little effect upon the heart 
and circulation or temperature. 

The effect on the blood in causing haemolysis was first demon¬ 
strated by Cunningham, who considered it tlie main feature. Not 
merely are the corpuscles dissolved, but the coagulability is re¬ 
duced, and hence the blood-staining of the tissues and the urine 
in experiments on animals, provided that artificial respiration is 
kept up. . 

The effects of ^he venom 011 man are local pain in tlie neighbour¬ 
hood of the bite, which appears as two small punctures about $ inch 
apart, usually exuding a blood-stained fluid. The pain increases in 
severity, and spreads up the limb on to the body. In a short time 
the victim feels intoxicated, and presently loses control of his legs, 
Which become paralyzed, as may other muscles, including those of 
the jaw. There is often profuse salivation, and inability to speak 
or swallow. The pulse and respirations increase for a time, and 
then the breathing becomes slower, and death occurs from failure 
of the respiration, while the heart continues to beat for a short 
time after the respirations have ceased. 

If recovery takes place, the urgent symptoms abate, some slight 
fever and local swelling occurs, while a large amount of urine is 
passed. 

When examined post mortem, it will be found that the rigor 
mortis is well marked, while the blood is fluid in man, but coagulated 
in animals. If the corpuscles are examined soon after death, no 
change will be noted, but later they alter, and blood-crystals, 
indicating haemolysis, may form. The parotids may be swollen. 
The brain is normal, but the pia mater is gorged with blood. The 
muscles are often of a dirty red colour. The lungs in human beings 
are generally congested, and the bronchi and smaller tubes filled 
with thin frothy fluid and intensely congested. Particles of food 
or remedies are to be found in the air-tubes because of the paralysis 
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of the larynx. The right heart is distended with blood. The liver 
is congested and dark. The kidneys may be normal or intensely 
congested. The intestines show nothing in particular. The bladder 
is contracted • 

Microscopically, fatty degeneration of the liver and kidney, and 
necrosis of hepatic and renal epithelium, are to be seen, as well as 
round-celled infiltration along bile-ducts, which is probably due to 
excretion of poison. ^ 

Turning now to the colubrine snakes, which resemble : the cobra, 
there are observations upon Naja haje, N. bungarus, Bungarus 
Candidas, B. fasciatus, and the Hydrophida. 

Naja hajc Linnaeus.- —Calmette records that Dr. Deschamps 
observed a case of this bite in Senegal in which the snake bit the 
patient in the forehead. Almost immediately great weakness, 
accompanied by nausea and pains in the head and neck, set in. 
Locally two raised areas were seen, around which the tissue was 
ccdomatous. Cold sweats occurred. The oedema spread to the 
face, dyspnoea appeared, and the pulse became small and inter¬ 
mittent, paralysis set in, and the patient became comatose, but 
recovered on treatment with antivenene. 

Naja bungants Sdilegel.--.V. bungarus, the hamadryad, is by far 
the biggest of the Indian poisonous snakes. Rogers finds its 
venom very' like that of the cobra, producing paralysis and death 
from failure of respiration, while the heart continues to beat for a 
time. 

There is no intravascular clotting, and the haemolytic action is 
very slight, but the phrenic nerve-plates are paralyzed. If small 
doses arc given, the respirations arc increased. 

We are not acquainted with the symptoms exhibited' by an 
undoubted case of this bite in a human being. 

Bungarus Candidas Linnaeus.—As to Ii. Candidas L., the com¬ 
monest of all Indian snakes, there is not much to say, except that 
all researches (Fayrer, Wall, and Rogers) indicate that its venom 
is almost exactly the same as that of the cobra, but is slightly 
more virulent. 

Cases of this bite are common. In brief, the symptoms are:—a 
sense of tightness across the chest, with paralysis, particularly of 
the muscles of the face, deglutition, and phonation. The con¬ 
junctive are suffused, the pupils dilated, the pulse and respirations 
quickened; the temperature*is normal, and the local signs are not 
marked. „ 

Coma and convulsions precede death, which is due to failure of 
respiration. Congestion of the meninges and brain and liquid blood 
are the principal signs found post mortem. 

.Bungarus ceylonicus (Gunther).- -B. ceylonicus, the Ceylon krait 
or carawalla, has been reported by Green to have killed a man in 
twelve hours. The man was bitten on the left foot at 4 a.m.» and 
felt quite well till 5.30 a.m., when he felt drowsiness, which in-r‘ 
creased till 10 a.m., when he could hardly swallow and was very. 
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side. Paralysis affected his legs, and he became cold. Artificial 
respiration was now resorted to, but at 2 p.m. he became very 
feverish and insensible, and died at 4 p.m. 

Bungarus fasciatus Schneider.—The effects of the poison of 
B. fasciatus have been carefully studied by Wall, Lamb, and Rogers. 

In acute rases death takes place quickly from failure of respira¬ 
tion; the blood is coagulated, and there is paralysis, and sometimes 
convulsions^ 

Chronic' cases, on the other hand, last for days, during which 
there is loss of weight and emaciation, and perhaps some paralysis. 

Microscopical examination of the cortex of the brain, medulla, 
and spinal cord shows diffuse chromatolysis, affecting a very con¬ 
siderable portion of the ganglion cells, being most marked in the 
cortex, next in the cord, least in the medulla. The cells show a 
rather deeply stained plasma, in which are scattered dust-like 
grannies, the remnants of the Nissl bodies; many cells show vacuo- 
lation of the plasma, and some are reduced to mere outlines (ghost 
cells). 

Rogers’ experiments tend to show that even in injecting large 
doses the blood may not clot, and that the animal may be killed, 
as in cobra-venom, by direct action of the poison on the respiratory 
centre, and also on the nerve-endings of the phrenics, so that the 
venom appears to be a mixture of a vipcrinc with a colubrine 
poison. 

The only authentic case of human poisoning by B. fasciatus is 
mentioned by Fayrcr, in which there was tingling sensation and 
later pain at the seat of the punctures, with some swelling, all of 
which-disappeared in less than twenty-four hours. 

Australian Snakes .—The symptoms produced by the bite of the 
Elapinae in Australia are local swelling and pain, followed in from 
fifteen minutes to two hours by constitutional symptoms. The 
patient becomes unable to stand,'signs of prostration, accompanied 
by vomiting, appear. The circulation begins to fail, the heart’s 
action becomes weak, the extremities cold, and the skin blanched, 
while the respiration, after a preliminary excitation, becomes 
slowed. Coma now intervenes, the sensations being diminished 
and the pupils dilated, and death results from failure of the respira¬ 
tion, preceded sometimes by convulsions. The heart continues to 
beat after the circulation has ceased. 

Elaps fulvitts, the harlequin snake, which is found iq the eastern 
parts of the Southern United States, causes great local pain, fol¬ 
lowed in one hour by drowsiness, unconsciousness, and collapse, 
^lasting until death, or for a day or so if the patient recovers. Death 
'usually ensues in about twenty-four hours after a bite, and in 
persons tending to recovexy the danger of death is not escaped until 
three to four days have passed away, as the symptoms tend to' 
^recur periodically. 

Spiking Snakes .—The known spitting snakes— i.e., snakes which 
can project their vt H Kbm to a distance—are Sepedon hamochates , 
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Naja ftava t and N. nigricoUis, N. Irifiudians, Echis carinate, with 
perhaps the addition of Naja ntclanolcuca and Vipera russellii ; and 
it is possible that further observations will show that all the Colu-' 
bridal and Viperidai have this power to a greater or lesser extent. 
Of .course the action is not spitting in the correct sense of the word, 
but merely projection of venom, which causes conjunctivitis if it 
enters the eyes, and a saltish taste if it enters the mouth. 

The Hydro phi da ■.- -Rogers experimented with Enhydrina vala- 
kadien Boie, Distera cyanocincta Daud., and Hydrophis cantoris Gthr., 
and came to the conclusion that their venom only differed from 
that of the cobra in the following points: 

1. They were more toxic. 

2. They were much less liiemolytic, and hence caused no blood¬ 
stained effusion at the .site nl the mjecti n. 

3. They did not atfect the coagulability of the blood; therefore 
the poison is almost purely neurotoxic. 

There is at first an excitation ol the nervous system, leading to 
a feeling of activity and vivacity, which, however, soon passes off. 
The earliest signs ol distress begin with difficulty of articulation 
and feeling of stiffness in the body and ol suffocation. The stiffness 
in the muscles increases, and occasional spasms occur, while signs 
of gastric irritation, with vomiting, appear. Convulsions and death 
may ensue after a day or so. The local signs may be slight. 

Viperine Venom.— Vipera russellii Shaw, the tic polonga of 
Ceylon, is a good example of this type of venom. Veil’s experi¬ 
ments show that a dog bitten by one of these vipers will become 
convulsed, and die within five minutes. The cause of this sudden 
death has been shown by Rogers to be intravascular clotting, which 
is best marked in the portal vein, and then only in small animals. 
Post mortem. tluTe are hemorrhages into the area of the bite, and 
into kidney and intestine. 

In addition to these acute cases, there are also chronic cases, in 
which t he local symptoms are more or less extensive subcutaneous 
hemorrhages, around which there is much oedema. This haemor¬ 
rhage may be absorbed, 01 the area may slougli. or an abscess, or 
even a spreading gangrene, may ensue. 

The general symptoms are rapid emaciation, profound anaemia 
and lethargy, and in some cases haematuria and a discharge of blood 
from the bowel. 

Rogers has carefully investigated these symptoms, and has 
pointed out that there is a remarkable fall of blood-pressure due to 
vaso-dilatation of the portal system, caused by action of the poison 
on the central, and not the peripheral vasomotor apparatus, the 
heart muscle being unaffected. Lamb and Hanna showed that in 
chronic cases there is deficiency in the blood coagulability. 

In man there are the two small punctured wounds caused by the 
fangs, around which the skin is swollen and livid and painful. The. 
swelling and discoloration spreads, and in the course of twenty-four 
hours the patient becomes at first excited, with thready pulse and 
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hurried respirations, and later stuporous. The skin is clammy and 
covered with a cold sweat, while the swelling and discoloration 
spreads considerably, reaching the trunk. In due course' convul¬ 
sions set in, and death ensues from failure of the circulation. Tlic 
post-mortem reveals congestion of the meninges and lungs with 
fluid blood, and nothing else of importance. 

Bitis arietans .—The puff-adder poison was found by Rogers to 
work in much the same manner as that of Vipera russellii, but not 
to be so poisonous. 

• Echis carinata .—This is a very poisonous snake, and the effects 
of its bite resemble that of the cobra. 

Wall records a case in which there was much locol swelling, 
passage of blood in the urine, faeces, and vomit, elevation of tem¬ 
perature, and death from exhaustion, due to loss of blood, on the 
ninth day. Martin and Latnb record another case in which there 
was much swelling of the bitten part, due to exudation of liquid 
blood. Pain and tenderness were felt along the nerves, together 
with anaesthesia, extreme restlessness, with cold and clammy ex¬ 
tremities, but no hemorrhages. Loss of consciousness, with de¬ 
lirium, set in only a short time before death, which took place at 
the twenty-fifth hour. 

Fayrer gives a good account of a chronic case, in which there was 
depression and faintness, coldness of the extremities, with swelling 
of the affected part, uml marked haemorrhages lroni eyes, gums, 
throat, nosg, vagina, and under the nails. 

The Crotalidce are typically represented by Crotalus horrid us of 
America, which* has been carefully studied by Weir Mitchell and 
Reichert, and by Lcuhcsis, which latter has been studied by Rogers 
in India. 

Crotalus horridns.- «-Tho local effects are: -(edema, swelling, dark¬ 
ening of the parts with infiltration of incoagulable blood, breaking 
down of the tissues, putrefaction, and sloughing. There is no clot¬ 
ting of the blood, winch, on the other hand, is fluid and incoagulable. 
There is a marked fall of blood-pressure, and respiration gradually 
ceases, due to the failure of the circulation, but there is no direct 
effect on the respiratory centre, and the plirenics are not paralyzed. 
The heart goes on beating after respiration ceases, but is slightly 
weakened. Post-mortem examination shows haemorrhages into the 
peri- and endo-cardium, and into the peritoneum and pleura, but 
not in the brain or the medulla, whife the whole portal system is 
much congested. 

Rogers placed a loop of small intestine in an oncometer, and found 
that fall of blood-pressure was associated with a vaso-dilatalion of 
the portal system, in which the blood was not clotted. This vaso¬ 
dilatation he considers may possibly be due to the action of the 
venom on the vasomotor centre in the medulla, and thinks that 
, he is supported in his theory by the appearance of Traube-Hering 
curves in his blood-pressure tracings. Pearce notes acute glomeru¬ 
lar lesions due to the endothelialytic body. 
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Weir Mitchell and others have carefully collected the symptoms 
following this bite. In most instances the bite is painful, and 
the part becomes swollen and discoloured, while both the pain 
and the swelling increase steadily. Thd swelling is due to the 
effusion of blood. Very seldom is there any lymphangitis-.or 
enlargement of the lymphatic glands. Vesication, sloughing, apd 
gangrene may result if life is prolonged and the dose considerable. 
If, on the other hand, the amount of poison injected is inconsider¬ 
able, the swelling declines, and the pain disappears very .quickly. 
Constitutional symptoms are said by sonic people to begin directly 
after the bite, but this is hardly likely, as man is a relatively large 
animal. Under exceptional circumstances it is recorded that the 
symptoms did not begin till about thirty minutes after the bite, 
but usually the length of time is only a few minutes. The person 
feels extremely faint, or complains that his lower limbs are not 
able to support him. There is no primary stimulating effect like 
that mentioned in other venoms. The patient staggers or falls, 
cold sweats bathe the surface of the skin, and nausea and vomiting 
occur. The pulse is rapid and feeble, the expression anxious, and, 
according to Mitchell, in a few cases the mind may be slightly dis¬ 
turbed, but this may be largely due to fear. If the patient does 
.not die at this stage, the local symptoms mentioned above become 
very pronounced, and signs of general blood-poisoning show them¬ 
selves, and often lead to death. 

7. The post-mortem reveals that the brain is normal, but congested 
~$hd somewhat oedematous; the trachea and bronchi are congested, 
and full of red frothy mucus; while the lungs are healthy, but 
somewhat congested. The peritoneum may contain a littlg fluid, 
and the mucosa of the stomach and small intestines may be in¬ 
tensely congested and infiltrated with serum.' In some cases the 
blood is coagulated, in some it is fluid. The local swelling is due 
to serous exudation. The chief features of the post-mortem are 
va&o-dilatation of the portal system and fluidity of the blood. 

Lachesis .—This snake shows the same symptoms as Crolalus, but 
it has some effect upon the respiratory centre, causing quickening 
of respiration before the slowing begins. The phrenics arc not 
paralyzed. Moreover, it is possible that the fust quick fall of 
mood-pressure observed is due to action of the poison on the heart, 
b*$t the subsequent steady fajl is due to the action on the vasomotor 
centres, as in Crotalus. 

Kitajima says that the region of the bite becomes dark purple 
in colour and swells; that the pain is severe and burning; and that 
the lymph glands become enlarged and tender. The face is pale, 
the pulse feeble and rapid. Respiration is normal; a slight fever 
is not infrequent. Coldness of the extremities, with dyspnoea and 
cold sweats, come on just before death. Blood has been observed 
in the urine and faeces. 
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Excretion of the Poison. * 

it is believed that the poison leaves the body principally by the 
kidney, and to a less extent by the mucosa of the stomach, the 
salivary and mammary glands. 

With regard to the kidney, there is some direct proof of the 
excretion, Because the urine of a dog poisoned by Enhydrim vala- 
kafisn, when injected hypodermically into a pigeon, caused death 
in twenty-two hours. 

/It is also stated thatfi drachm of the saliva of a dog poisoned by 
a cobra was capable of causing death in two hours. 

With regard to excretion by the mammary glands, an infant is 
said to Jjiave died after sucking the breast of a woman bitten by a 
poisonous snake. 

Immunity. 

Having considered the chemical composition and physiological 
action of the venom, the next point to be discussed is immunity to 
its action. 

Ancient anil modern peoples have equally held the belief that a person who 
has been' bitten by a poisonous snake and survived obtains some sort oi 
immunity; generally the belief has been that this immunity is capable of 
protecting the individual against all kinds of snakes. 

Ancient fables credited the I’sylli of Africa, the Marsi of Italy, and Gouni 
of India, with immunity, on the ground that they had snake’s blood in their 
veins. 

The pig was long thought to be naturally immune; but this is a mistake*; 
for the relatively sjjght effect of snake-venom is due to the presence of th£ ; ;’ 
thick layer of but slightly vascular fat which surrounds the animal's body. 
The mongoose [Herpestes ichneumon) is believed to be naturally immune to 
cobra-bite. 

Acquired immunity is said to occur among natives, especially snake- 
charmers, and Europeans who liave been bitten several times by snakes. 
The Eisowy of Western Barbary arc said to have acquired such an immunity, 
and to allow themselves to be bitten by snakes proved afterwards to^Mk, 
poisonous by killing a fowl. The natives of Bushmanland, NamaqualfiM^. 
and Dam&raland are said to drink the venom of snakes as a protection? ■' 
In Ceylon a cobra is said to have bitten a snake-charmer, and shortly after¬ 
wards a bystander. The snake-charmer escaped without symptoms, the 
bystander died. 

The first scientific attempt to produce an artificial immunity was made by 
Sewatyin 1887, when by repeated small injections he raised the resistance o&£ 
pigeons so high that they were able to resist ten times the minimum lethal ’ 
dose of the venom of a Crotalus. Kanthack also produced a partial immunifr 
to cobra-venom in 1891. Kaufmann, a littl# later, obtained a similar result 
with the French viper. 

In 1892 Calmette showed that by repeated inoculation of venom 
heated to 8o° C. a certain amount of resistance was produced in 
animals. In 1894 he made researches on the venom of the cobra, 
and about the same time Phisalix and Bertrand investigated that 
of the viper, and showed that animals vaccinated with venom 
developed a true immunity, and those inoculated against the 
cobra-venom were able to resist mortal doses of Vipera, Bungarus, 
Cerastes, Naja kaje, and Pseudeckis venoms. Later they showed.. 
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that the serum of an animal vaccinated by snake-venom contained 
antitoxins capable of producing an immunity in new animals. 

Calmette obtained his scrum from horses, but with great diffi¬ 
cult, as many of the animals died in the*course of treatment from 
endocarditis and acute nephritis, while in others abscesses formed. 

He found that in a fresh horse 0*025 gramme of cobra-venom 
was sufficient to kill the animal in twelve to twenty-four hours, 
but on vaccinating the animals for sixteen months, it was found 
that a horse could stand without reaction the injection of 2 grammes 
of cobra-venom- -i.c., eighty times the M.L.D. 

From such a horse it was iound possible to withdraw as much as 
20 litres ol blood in three bid dings spread over ten da)’s, the serum 
being considered to be ready for use when 1 c.c. mixed with o*ooi 
gramme of cobra-venom produced no sign of intoxication when 
.injected subcutaneously into a rabbit, and when, after injecting 
2 c.c. of the scrum into a rabbit ol 2 kilogiammes weight, two 
hours later 1 milligramme of venom could be injected without 
results. This serum was said to preserve intact its antitoxic value 
in all climates The venom used lor these injections was principally 
that of the cobra, with a slight admixture of other venoms. 

In 1895-9(1 Fraser of Edinburgh confirmed Calmette’s results, and 
believed that if an animal was so successfully vaccinated that it 
could resist the minimum lethal dose of one venom, it would also 
be able to resist that of other venoms. He believed that venom 
introduced into the stomach conlemd immunity. , 

‘In 1897 C. J. Martin showed that Calmette’s serum did not 
preserve animals against the venom of A 'otcchis scutatus. 

From 3901 onwards Lamb in India studied carefully the.effects 
of snake-venoms, and came to the conclusion that Calmette's serum 
is active against cobra-venom, but is not useful against that of 
Vipera russellii. Bungarus fasciatus, or oi lichis curinalus. 

in 1902 Tidswell showed that serum prepared from the venom 
of Notechis sculalus did not neutralize the venoms of the. cobra, 
Bungarus fasciatus, or Vipera russellii, and, further, had no effect 
on the venoms ot the brown and black snakes and death-adder of 
Australia. 

In the same year Lamb pointed out that there was a precipitin 
in venom-immune sera, and this point being lurther investigated by 
Hunter, the deduction was made that these, precipitins were specific, 
and due to the coagulable proteids. 

The following pure sera have been prepared:— 

1. Lamb's Pure Naja tripudians Merrem Serum.— This serum 
is strongly antitoxic for cobra-venom, and in large doses for 
EnhydHna valakadien Boie, but has no effect upon Bungarus Can¬ 
didas L., Brachyaspis curia .Schleg., Eckis carinatus Schn., Lachesis 
gramineus Shaw, Vipera russdlii Shaw. 

It delays death in Bungarus fasciaius Schn., Naja bungarus 
Schleg., Crotalus durissus L. ‘ 

2. Lamb's Pure Vipera russellii Shaw Serum. — This serum 
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neutralizes the venom o( Vipera russellii and Crotalus durissus, but 
has no action upon—Colubridae: Naja tripudians Merrem, N. bwi- 
garus Schleg., Bungarus candidus L., B. fasciatus Schn., Enhydrinu 
valakadien Boie; Viperidafc: Echis carinatus Selin., Lachesis gramineus 
Shaw. 

3. TidsweU's Pure Notechis suit at us l*trs. Serum. —This serum 
has a strong antitoxic effect upon the venom of Notechis scutalus, 
but has no effect upon that of—Colubridae: Naja tripudians Merrem, 
N. bungarus Schleg., Bungarns Candidas L., B. fasciatus Schn., 
Enhydrina valakadien Boie; Viporidce: Vipera russellii Shaw. Echis 
cUrinaius Selin., Lachesis gramineus Shaw, Crotalus durissns L. 

4. Noguchi”s Pure Crotalus Serum.--It has a strong effect upon 
Crotalus venom, and a slight effect upon Ancistrodon piscivorus 
Laccp., and none on the cobra. 

5. Noguchi's Pure Ancistrodon piscivorus La cep. Scrum -This has 
a marked effect upon moccasin-venom, and medium effect upon 
Crotalus, and none on cobra-venom. 

6. Brazil's Pure Crotalus horridus L. Serum.- -This serum is 
equally efficient for the venoms of Crotalus horridus or C. durissns, 
but is useless for cobra-venom. 

The Caracas Commission re]Kiris that this scrum is more effica¬ 
cious against the venom ot Crotalus than that ol Calmette, which 
fails to neutralize the luemorrhngins. 

7. Kitajima's Pure Lachesis Jlavoviridts Hallow Scrum. -.-This 
serum is specific for Lachesis venom, against which Calmette's 
serum is useless. # 

It is clear that the antisera mentioned above are very nearly 
specilic, lor they neutralize principally the venom oi flic species 
employed, and sometimes, in larger doses, that of some allied 
species. 

It is obvious that this is of great importance in considering the 
serum treatment ot snake-bite. 

8. Polyvalent Sera. —Polyvalent sera prepared lor more than two 
venoms are not very efficacious. 

Diagnosis. 

It might be thought that the diagnosis ol snake-bite would be 
obvious, and that nothing need be written on the subject, but this* 
is not always so, because snake-bite often takes place in the dark, 
and the nature of the snake is unknown. 

The diagnosis may be divided into two heads:- -(1) Has a snake 
bitten the person ? (2) Was the snake a jioisonous one ? 

The first thing to do is to tic a proximal ligature on the. limo. 
and then to examine tlic area of the supposed bite. If there are 
absolutely no fang-marks and no venom on the skin, then obviously 
there is no danger; but fang-marks on the skin, or venom on mucous 
gaembranes (which, of course, may have cracks), or on skin with 
scratches, may be dangerous. 

If there are no fang-marks, and the snake is forthcoming, examine 
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it to see whether it is poisonous or not, especially to see whether 
there are fangs, and if non-poisonous, the patient’s mind can be 
relieved at once. 

Prognosis. 

It appears that only a relatively small percentage of persons 
bitten by snakes (supposed to be poisonous) die. C. J. Martin and 
Lamb place it about 30 per cent., but much depends upon the 
quantity ol venom injected and the rapidity with which symptoms 
develop. The recoveries trom full dtwes of echis-venom in un¬ 
treated cases is about 40 per cent., and ot cobra-venom only 3 to 
4 per cent. Personally, wc. believe that in most cases if treatment 
has been prompt, and the symptoms appear slowly, the outlook is 
by no means hopeless. 

Treatment. 

Snake-poisoning consists in the hvpodeimic or intravascular 
injection of a series ot poisonous principles which act chit-fly upon 
the nervous system and the blood. 

The virulence of the poisoning dc]tends upon the ratio of the 
quantity ol the poison injected to the size of the animal. The 
same quantity of poison will thereiore have a more serious effect 
upon a child than upon an adult. The less the quantity of poison 
which gets into the general circulation, the less the symptoms; 
hence the first indication for tieulnieiit is to prevent the passage 
of the poison, as Jar as possible, into the circulation. * 

The second indication for treatment is to neutralize the poison 
which has got into the system, and the third indication is to treat 
special symptoms as they appear. 

1. Prevent the Poison getting into the General Circulation.- -In 
order to prevent the poison getting into the general circulation, 
three points must In attended to: - 

(1) Stoppage of the flow of blood and lymph from the 

affected area. 

(2) Free opening of the poisoned area. 

(3) 'file neutralization ol the poison locally. 

(t) Stoppage of Ihc Flow of Blond and Lymph from the Affected 
Area.- -A ]x.-rson is usually bitten in the arm or leg, and in such a 
case the old treatment advjpcd by Celsus should be carried out by 
applying a tight ligature round the affected limb on the proximal 
side of the wound, so as to compress the blood and lymphatic vessels. 
In order to do this successfully, the ligature must be applied to the 
arm or the thigh— i.e., where there is one bone -and not the fore¬ 
arm or leg. 

Such a ligature cannot lx; left in position indefinitely, otherwise 
gangrene will result; and after some attempts at neutralization of 
the poison have been made, it must be loosened for a couple of 
seconds and reapplied, and this must be repeated. It must be kept 
on for at least twenty or thirty minutes. 
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The advantages of the ligature or tourniquet have been known 
since ancient times, but C. J. Martin has shown that its principal 
action with colubrinc poison is not merely to delay the absorption 
of the poison, but also to give time for any already absorbed to be 
excreted. In the viperinc poisons, which coagulate the blood by 
fibrin ferment, it is most beneficial; for the blood, in coagulating 
locally, retains the poison, which therefore but slowly passes into 
the general circulation, and may, as Martin and Lamb suggest, 
unite with the cells near the bite. 

There is therefore no doubt that the correct immediate treatment 
in a bite due to any kind of poisonous snake on a limb is the applica¬ 
tion of a proximal tourniquet. 

(2) Free Opening into the Poisoned Area. -It will be obvious that 
the two minute punctures caused by the fangs are not sufficiently 
large openings into the area of the bite for the application of anti¬ 
dotes. 

Therefore the next step is to cut, not merely round the apertures 
of the fangs, but also to extend the incision along the course of the 
veins and lymphatic*, and in some cases to remove the piece 
of skin marked out. J11 thi* wav the area of inoculation is 
freely opened. 

(3) Neutralization of the Poison Locally.- —The next indication is 
to diminish the toxicity ol the poison a* much as possible, and to 
do this the best remedy we at present poSMiss is permanganate of 
potash, though recent laboratory experiments have thrown' some 
doubt upon*its efficacy. 

This should bemused in strong dilution, and not as a solid, as the 
liquid penetrates better into the interstices ol the wound, which 
should be well washed with it. For carrying out this treatment a 
most usctul little case lias been devised containing a little lancet (or 
making the wound, and permanganate, crystals for making a solu¬ 
tion. This little case only costs a few pence, arid can he carried 
without any inconvenience in the waistcoat pocket, and therefore 
should be carried by everyone in countries where poisonous snakes 
abound, especially when on business or pleasure in jungles or grassy 
places. Should there bo no water available to make a solution, 
then the crystals can be rubbed into the wound. 

If the bite is on the head or trunk, the incision should be made 
as above, and the resulting wound thoroughly soaked with per¬ 
manganate of potash solution (3 per •cent.). The subcutaneous 
tissue must be freely opened, otherwise the permanganate may In- 
prevented from doing its work properly. 

The after-treatment should be boric fomentations, frequently 
repeated at first; but if there is no marked swelling of the part, 
these may be gradually, not quickly, diminished in number, and 
finally a mild antiseptic dressing should be applied until the wound 
heals. 

• 2. Neutralisation of the Poison in the System. —We have already 
endeavoured to impress on the reader the following facts:— 
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(1) The specificity of snake-venom. 

(2) The inutility of an antiserum prepared for one venom against 
another venom. 

It now remains to consider these subjects from a practical point 
of view. 

The serum most readily obtained is Calmette’s, in 20 c.c. and 
50 c.c. phials standardized against cobra and Vipera russellii 
venoms, and prepared by the immunization of horses against these 
venoms, as well as those of Bungarus (krait) and Enhydrina (sea- 
snake). Reliable sera are also prepared by the Indian Pasteur 
Institute of Kasauli for the venoms ol the cobra and Russell’s viper. 

All these sera, unfortunately, dcterioiate quickly unless kept in 
a dark and cool place, and, further, must be used in large doses, 
for even when fresh, 1 c.c. will only neutralize 1 milligramme of 
cobra-venom. A healthy cobra when it bites may inject from 250 
to 350 milligrammes of venom, of which the minimum lethal dose 
may be estimated at 15 to 37*5 milligrammes for a person weighing 
60 to 70 kilogrammes; therefore at least 350 c.c. of the antivenene 
must be injected intravenously, or ten to twenty times that amount 
must be injected subcutaneously- -i.c., from 3,500 to 7,000 c.c. 

The antivenene, of course, will succeed in much smaller doses 
if a small quantity of venom has been injected, and will fail if the 
quantity be large. Therefore the obvious indication is to begin 
with 100 c.c. of antivenene, injected hypodermically, or far better 
intravenously, and to repeat this several times if necessary. The 
technique for the intravenous injection is as follows:— 

An all-glass syringe should be carefully sterilized by boiling, and 
the skin over the vein must be cleansed witii 1 in 40 carbolic and 
with absolute alcohol; a band should be tied round the arm, so 
that the vein shows up clearly, and the needle should be if sorted 
with the aperturi; pointing proximally— i.e., towards the heart— 
and should ne felt free in the vein. The ligature should then be 
removed and the serum slowly injected. On removal of the needle, 
an antiseptic pad and bandage should be applied. 

If, on the other hand, the species of snake which inflicted 'the 
wound is known, and the particular serum for that animal’s venom 
happens to be available in good condition, then it should be used 
intravenously. 

3. Treatment of Special Symptoms—(1) Failure of the Respira¬ 
tion .— The experiments of Fayrer, Hrunton, and Rogers seem to 
indicate that in cases of poisoning due to cobra, and sea-snake 
venoms artificial respiration should be resorted to when natural 
respiration is failing and medical aid or remedies are being sent for. 

(2) Failure of Circulation .—In poisoning due to viper-venoms, 
which produce, according to Rogers, a paralysis of the centra) vaso¬ 
motor centre, he recommends that:— 

(a) A binder should be applied to the abdomen and bandages to 
the legs, so that as much blood as possible may be available for* 
maintaining the circulation of the brain and medulla. 
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(6) That hypodermic injections of adrenalin be used to constrict 
the peripheral vessels and to stimulate the vasomotor centre. 

In both colubrme and viperine poisons it is obvious that the cir¬ 
culation should also be maintained by the applications of warmth, 
by stimulants, either alcoholic or ammoniacal, or by strychnine 
hypodermically. 

Summary. —i. Apply proximal ligature. 

2. Freely open the cellular tissue in the vicinity of the bite. 

3. Wash the wound well with a strong solution of permanganate 
of potash (3 per cent.), or apply crystals. 

4. Inject 100 c.c. of fresh antivenene intravenously. 

5. Artificial respiration, if necessary. 

6. Keep up the circulation by binders to abdomen, bandages to 
legs, stimulants, and hypodermic injections of strychnine. 

Other Methods of Treatment. 

Other methods of treatment whirh may be briefly mentioned art*:— 

Snake-Stones. —The cure which is strongly believed in by the native is the 
snake-stone. These stones are smooth, highly polished, very light, black 
bodies, &akl to consist of calcined animal bone soaked several times with blood, 
and calcined alter each soaking. 11 i s easy to 11 nderstand that these stones arc 
very hygroscopic, and when applied to a wound, cling tightly, and suck up 
fluids, and perhaps some poison. There are supposed to be three kinds of 
stones:—(1) Those composed ol burnt bone; (2) those composed of chalk; 
(3) those composed of burnt vegetal substance. Of these three only the first 
is considered of value. 

The method of use is as follows:- -Puncture the wounds of the snake-bite 
slightly, and apply the stone, which adheres for about two minutes, and 
should then drop off into a vessel ot water, alter which it should be dried by 
a cloth, and applied again to the wound, when it will adhere for about a 
minute. It should be applied a third time. During application the limb 
should be rubbed towards the stone. The stones are used principally in India 
and Ceylon, but they arc also known in Mexico as' piedra ponsona.’ It is 
hardly necessary to say that Irom the days of Redi it has been shown how 
useless these stones are. 

Exorcism of the poison by shouting charmed verses is used in India. 
Numerous plants, seeds, earth moistened with urine, etc., have been extolled 
as enres. 

Ammonia. —Of all the old remedies ammonia has lived the longest, and it 
is almost incredible that Fontana settled the question as to its lack of utility 
by his experiments on vipers more than 130 years ago. Whether given by 
the mouth, injected subcutaneously, or into a vein, it is useless, except as a 
stimulant, when it is certainly of no more use than alcohol. Fayrer has shown 
that if liquor ammonias is mixed in more than equal parts with venom, it docs 
not destroy the poison. 

Oils. —It is extraordinary how the remedies of the Middle Ages are clung 
to, and oil is still used, though known to be useless since the days of Morgagni. 

Strychnine. —Many years ago Duncan recommended strychnine as a remedy 
for East Indian snake-bites. Recently Muller of Victoria, Australia, has 
strongly recommended the hypodermic injection of this drug. He says that 
never less than -fa grain is to be used, and this must be increased in urgent 
cases to & or and repeated every fifteen or twenty minutes, until the symp¬ 
toms of snake-poisoning are removed. If a fang has perforated a vein, he 
recommends intravenous injection instead of subcutaneous The patient 
taust be watched for twenty-four hours after the disappearance of the last 
symptoms, in order to combat a sudden relapse. Colonel Duke, in 1895, 
highly recommends this remedy. 
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Arnnte. —Arsenic is principally famous as the Tanjore pill, which was said 
to contain white arsenic and many other substances, out is quite useless. 

Iodine.—Brainard’s remedy was the injection of a solution of 10 grains of 
iodine and 30 grains of iodide of potassium, dissolved in 1 ounce of water, and 
probably owed its reputation to its caustic action. 

Bromine was at one time considered a specific. 

Caustics. —Fontana strongly advised caustics, which lie considered to be 
useful, but long experience has shown their inutility. 

Stimulants. —Brandy and whisky have been repeatedly vaunted, and so 
have sinapisms, warmth to the precordial region, and electricity along the 
spine, but all these are useless. 

Energetic Movements. —Energetic movements, such as walking the patient 
about, flogging him, pint hing him, have been a»l vised, but are contra-indicat ed. 
as tending to exhaustion and to hasten the end. 

Prophylaxis. 

In tlie tropics Europeans and better-class natives seldom suffer 
from snake-bile, because they do not sleep on the ground, in the 
open or in small liuts, like the lower-class native. Among the 
latter, however, any prophylaxis is difficult in regions such as 
India, because they reverence the cobra, and encourage it to take 
up its abode in their huts. 

Gardens should be kept tree lroin jungle or long grass, and 
gratings should be placed on tin* drains Irmn bath-rooms, as snakes 
have often been found in these rooms. 

Good strong boots and the puttee pattern ol legging should be 
worn when going shooting or into the jungle. A laptem should 
be used when walking altei dark, and the small ppiinanganate case 
already mentioned should be carrit d in the waistcoat pocket in case; 

of accidents. 


LACKRTILIA. 

FAMILY HEL0DERM1DJE Gr.iv, i«hV 

Synonym.— •Hnodvmmhda ) ; it /, j s.|; 

In the Helodcrinirla- there aie two celebrated lizards— l-Irloderma homdum 
Wiegmann and H. suspect um Copt'-—wlmli were plated by Sumiohrast in 
the. iamily Varan id ae, and though this may be disputed, still, it is probable 
that they are allied closely to that Inmih . 

GENUS HELODERMA Wiegm.iim. JM| 

Heloderma feorridum Wicgmann, 1834. 

Synonym. — Irachydcrma horridttm Wicgm., 1829. 

*1 his lizard lives exclusively in Mexico in the hot zone which extends from 
the western slope of the Cordilleras to the Pacific. It inhabits the hot, dry 
(Inducts o! Jamil tepee, Judiitan, and Tehuantepec, ■where it lives in holes 
dug at the roots of trees or under vegetable dibris. It is called * escorpion ’ 
by the Creoles, and * tala-cliini ’ by the Zapotcc Indians; and in 1651 Fer¬ 
nandez say* it was called * acastctcpon ’ by the Mexicans. 

When irritated, there escapes from its mouth a wlutc, glutinous fluid, which 
is secreted by the large salivary glands. Its bite is much dreaded by the 
natives, who say that ill-eifects are produced thereby and by eating its flesh. 
It may reach to a length of nearly five feet when old. We are not aware of 
observations on the bite or venom^of thu reptile. 



MAMMALIA 


*79 


Hriotomi itupeetam Cope, 1869. 

Cope gave the lizard the name tuspeetum, because he suspected that its 
bite would be found to be poisonous. This lizard is found in the United 
States—in Arizona, Texas, Utah, New Mexico, and Southern California— 
where it is called the * gila monster. 1 The poison apparatus consists of 
glands under the lower jaw and teeth in that jaw. 

The poison gland in this species lies on either side of the lower jaw, ami 
from its mesial aspect four ducts pass upwards, each towards its opening on 
the outer surface of the mandible, through which it passes obliquely upwards 
and inwards, to end at the base of a tooth near the termination of a groove. 

, The upper teeth are also grooved, but Schufeldt failed to find any gland 
wherewith they could be supplied with poison. 

There appears to be no doubt as to the poisonous nature of the secretion 
from the glands above mentioned, for Bonbcrgcr records that a bile in the 
legot a guinea-pig caused convulsions and death in three minutes. 

Venom. —The venom was obtained by Mitchell and Reichert by making 
the lizard bite a saucer. It was found to be alkaline, with a weak smell, and 
to kill frogs, pigeons, and rabbits. 

The effects of gila poison have been most carefully investigated by Weir 
Mitcliell and Reichert, ami by Van Dcnbnrgli and Wight. 

The latter consider that it differs in no important respect from snake- 
venoms, causing death l>v acting rapidly upon the respiratory t entre m the 
medulla, and causing paralysis <>t respiration. Its other actions are to first 
stimulate and then paralyze the heart by poisoning its muscular fibres. 
On inoculation, there man immediate great fall of blood-pressure, but whether 
this is due to action on the vasomotor centre or not is not elearly known. 
There is a secondary gradual tall due to cardiac inilurc. The motor nerves 
and t ells are not affected, bill the sensory apparatus is at first rendered more 
irritable and then paralyzed. Coagulation of the blood is at first accelerated 
and then retarded, so that it may become incoagulable. Ha'molysis may 
occur. Local signs arc almost nil, .is a rule a little erdema and slight extrava¬ 
sation being presyit. 

Symptoms. —Vciv se\ere pains radiating liom the part, rapid swelling, 
faintness, profuse perspiration, may be noted 

Treatment,- -A proximal iigatuic should be applied if on a limb, and per¬ 
manganate of potash, 1 3 in nm, should be used to bathe the wound, which, 
finally, should be dressed ascpticallv. 

FAMILY LANTHANOTIDJE Stein.huliner, i.s 77 . 

This family was formed for Lanthanotus Steiudachner, 1X77. which is the 
type genus. It is closely related to Helodcrmidac. 

Lanthanotus horneensls Sleimlurhnor. is 77 . 

This lizaid, wlucli is closely allied to Hclndcrmu, is siispci led ol being 
}>oisonous, but there are. as yet no piools ol this, especially as the teeth are 
not grooved, and there is doubt as to the presence ol poison glands. Its 
habitat is Borneo, but it requires reinvestigation, as but Jew specimens arc 
known. • 

MAMMALIA Liiina •Us. 

The mammal suspected of causing poisoning is Omithorhy fichus paradoxus, 
belonging to the Monotrcmn 1 a. 

MONOTREMATA Bonaparte, 1837. 

Ornithorhynehus paradoxus Ulumenhach, 1800. 

As is well known, the males ol this animal, which is only found in Australia, 
have large spurs projecting backwards from their bind-limbs. 'I hesi spurs are 
hollow, anti into them open the ducts ol poison glands. Hie \0110m is an 
albuminous fluid containing albumoses. 
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Injected subcutaneously, it only causes local swelling, and the animal 
recovers in a few days. Injected intravenously, it causes fall in the blood- 
pressure and death from respiratory failure. The heart appears to be un¬ 
affected, but the blood in the venous system is found coagulated after death, 
which takes place in twenty-five to thirty minutes. The venom has no 
haemolytic or proteolytic action. 

The difference between the slight effect of the subcutaneous and the serious 
effect of the intravenous injection is thought to be due to the fact that the 
poison is but slowly absorbed. 

In a man who was stung on the hand the symptoms were very severe pain, 
swelling in the hand, which rapidly spread up tne arm, difficulty in opening 
the mouth, cold sweats, with severe sickness. Recovery took place in a 
few days as far as the general symptoms were concerned, but it was several 
weeks before the hand quite recovered. 

The treatment has generally been ammonia, but the symptoms and the 
experiments point to a venom closely related to viperinc poison, and we 
should recommend the proximal ligature and permanganate of potash—in 
fact, the treatment advocated lor snake-bite. 

O. paradoxus is often called O. anatinus Shaw, 1799 - 
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CHAPTER XVII 

PLASMODROMATA AND SARCODINA 

Preliminary—Animal parasites—Nomenclature- —Cla s&ilieation—Protozoa— 
Classification — Plasmodromata—Sarcodina— Gymnamocbida—Loeschia 
—Vahlkamfia—Dientamocba—Ci aigia—Tlui a meebida— Chlamydophry s 
—Relerences. 


PRELIMINARY. 

In tropical medicine tlie parasitic causes of disease are extremely 
important, and it is well to be clear as to the meaning of the term 
‘ parasite.’ A parasite is defined to be a living organism, animal 
or vegetal, which takes up its abode temporarily or permanently on 
or within other living organisms (called the hosts) for the. purpose 
of obtaining food. Parasites may be divided into animal parasites 
and vegetal parasites, and it is with the former that we arc con¬ 
cerned in this chapter. 

ANIMAL PARASITES. 

• 

Animal parasites (zooparasites), in the process of obtaining their 
food, may cause disease by their mechanical action and chemical 
products, or by introducing into the host pathogenic micro¬ 
organisms. 

As examples of the latter may be mentioned the transmission of 
the animal organism which causes malaria by certain members of a 
family of the mosquitoes, or that ol the vegetal organism which is 
the cause of plague by certain fleas. Intestinal worms probably 
cause many of the symptoms of the disease with which they are 
associated by the introduction into the body of poisons through 
their bites, or, according to Sambon and other observers, by their 
active migrations before attaining maturity and reaching their 
selective anatomical habitat. 

A well-known example of the irritation caused by the introduction 
ol chemical poisons is the ordinary mosquito-bite already described, 
while Trichinella spiralis ()w« n, 1835, produces severe disturbance 
during its wanderings through tlie body. 

Mechanically the jigger (Dermatophilus -penetrans Guerin, 183S) 
causes much irritation to the foot, andLoa loa (Guiyot, 1778) to tlie 
eye. 

Animals may be only ' temporary parasites *— i.e., they may only 
temporarily affect the host, as, for example, mosquitoes—or they 
may be ‘ stationary parasites ,’ such as the malarial organism which 

285 



286 


PLASMODROMATA AND SARCODINA 


lives in the red cells of the blood. These latter may be subdivided 
into ' periodical parasites, ’ which only spend a portion of tl eir 
life-history within a host, and 'permanent,' which are parasitic 
throughout the whole life-cycle. As an. example of the former 
mav be mentioned the larva* of certain flies which arc parasitic, 
while the fly itself is not, and of the latter Oxyuris vertnicularis 
(l.inn.Tus, 1767) is a good example. 

Animal parasites may be classified into ectoparasites or epizoa, 
affecting the skin and exterior of the ho* t; and endoparasites or 
entozou, affecting the internal organs or cavities of the host. 

Until recent years the greatest confusion existed as to the nature 
of parasites. With our present knowledge it appears that parasites, 
however altered in structure 10me ol them mav have become during 
their parasitic existence, have been originally derived from free- 
living forms. It will, however, he noted that there are great 
differences in the structure and appearance between some of the 
permanent parasites and their nearest free-living affinities. This 
difference has been In ought about mainly by environment. 

The permanent parasite, particularly if an entozoon, has food 
prepared tor it l>v it^ ho-,1 in an easily assimilated form; hence 
there is no necessity lor .1 complicated digestive apparatus, which 
in certain cases has entirely disappeared. 

Further, certain parasites, having reached an organ which supplies 
them with suitable food, do not lequire organs of locomotion, for 
they have only to remain where they are, and the tissues of the 
host will subserve Iheii purpose. Some ol them have nb necessity, 
as a rule, lor locomotion for sexual purposes, because hermaphro¬ 
ditism is common, and even in cases where this is not found para¬ 
sites often liw in couples (male and female-). Being enclosed in 
the body of the host, then* is no necessity lor sense organs; therefore 
these art* much reduced, or are absent. 

On the other hand, the parasite requires something to enable it 
to fix itsell firmly to the tissues of the host; hence suckers and 
hooks aie often found, and also clasping and clinging organs. 

The chance of a parasite, locked up inside a host, successfully 
reproducing its species is small; hence reproduction assumes im¬ 
portant feat 111 es associated with the production of large numbers ol 
new lorms, which art* often protected by shells or other coverings. 

Reproduction may be asexual, especially in the protozoa, or 
sexual. Sexual reproduction in parasites is generally complicated, 
ending in the production ol large quantities of eggs or spores; and 
very often the spores of the protozoa or the corresponding larval 
forms of the metazoa may travel tliiougli one or moie intermediary 
hosts before they infect .mother definitive host--that is, one in 
which the sexual life-hist01 v is gone through. 

With regard to the sexual process, it may be noted that often the 
male is smaller than the female, and in fewer numbers, but there 
are exceptions. 

Usually parasites keep strictly to certain hosts called * normal 
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hosts,’ but at times they are found in unusual hosts—for example, 
Echinorhynchus gigas (Goeze, 1782), which is usually found in pigs, 
may infect man. , Such a parasite is called a * chance parasite,’ 
while objects mistaken *for parasites are known as ' pseudo¬ 
parasites.’ 

The above are examples of simple parasitism; but there are para¬ 
sites which are parasitic upon other parasites—a condition called 
* hyperparasitism.’ These hyperparasites mav be secondary, 
tertiary, or quaternary, and their importance in disease has been 
emphasized by Sambdn, who lias shown that it mav he one of the 
causes of the disappearance of malaria from a district, for the 
black spores found by Ross in mosquitoes infected with malaria are 
now known to be hyperpanrsites of the genus Noscma. 

For further remarks see the article on Metazoan Parasites. 


Nomenclature. -Modii'al men in the Lropies are at present almost daily 
discovering new, or what are thought to be new, parasites, and are generally 
desirous of giving them definite names, but before doing so it behoves the 
discoverer to know and obey the international code laid down by zoologists, 
for whiih'purpose they should study Stiles’s pamphlet in the bulletins ol the 
United Slates I*ublie ilealtli and Marine llospilals Service. 

Four rules may be mentioned heie:- - 

1. Language Rule.-- The name given to the parasite must be in I^itin, and 
not in. anv vernacular. 

2. Rule of Priority. The valid name lor a genus or species i-. the oldest 
available name. ’I horelore, in describing a species or genus, give not merely 
the name of the authority who invented the term, but the dale also. 

3. Rule of Homonyms. --When two distiuct gencin or species of animals 
receive the safhc name, that applied earliest alone must stand. 

4. Rule of Appropriateness. —No name is allowed to be changed simply 
because it is inappropriate. 

Willi regard to disease there is no tixed rule, but we fell sure tliaf if incdiial 
men would attempt to evolve a lixed method of nomeiu lature, mu* h confusion 
would be avoided. 


When an animal parasite in uses a series of symptoms in a man or an 
animal, it is usual to name the affection by that ol the animal causing the 
disease, together with the suffix * lasis.’ Tliiis, l.ncsrhtu histolytica (•>< haudiun, 
iyop causes loeschial dysentery and liver abscess, etc., which maybe 
classed together under the term * Loesrliiasisor Paragon i»m<> rinqrri 


((xibbold, causes a varied number of symptoms, which can all be 

classed together as* Paragonimiasis.’ 

The drawback to this nomenclature is that, parasites being very often 
changed irom genus to genus, such terms are not peimanent. For instance, 
the same pathological condition may be indicated bv various authorities 
with the terms ' Amnebiasis,' ‘ Knlamtrbiasis,' * Loose liiasis.’ We therefore 


prefer, wherever possible 1 , to use common igmics lor diseases— r.g., * Kala 
azar.' 


Classification.—The animals which cause and convey the diseases 
of man may be classified into the following subkingdoms: Sub¬ 
kingdom I., Protozoa; Subkingdom 11 ., Metazoa. 



288 


PLASMODEOMATA AND SAPCODINA 


SUBDIVISION A. PROTOZOAN PARASITES. r 
SUBKINGDOM I. PROTOZOA Goldfuss. 1817. , 

,f 

Definition. —Protozoa an* unicellular animals, solitary or united 
into colonics, free-living or parasitic, with asexual reproduction 
(schizogony) by binary fission, budding or fragmentation send Sexual 
reproduction (sporoguny), or merely rejuvenescence by conjugation. 

Remarks.-- -The border-line, between unicellular animals and uni¬ 
cellular plants is very vague, and hence at present it is uncertain 
whether some forms should lie classed with the bacteria and con¬ 
sidered to be plants, or with the pioto/oa and considered to be 
animals. Therefore it is not unusual to call both ‘ protists.’ 

Phylogenesis. —Then* e.m Lie little doubt that the primitive form 
of protoxoon must have been ail animal with -aune of the charac¬ 
teristics of the a nucha, and would most lihelv be tree-living, most 
probably in water "lliis *.impl»> lorm, taken into the alimentary 
canal of higher animals, possiblv benefited by the ease, with which 
tood was obtained and b\ the protection afforded by the new 
position, and thus became moditied to suit its environment. The 
most important modification would lx* some piotedion for the 
earliest stages of its liie-hMorv. which would enabl** it to live in 
the outside woild until taken up bv a suitable host, and associated 
with this would 1 h. the necessity to produce large numbers oi-£Uch 
protected spores, as the chance of one finding a suitable host’musl 
be relatively small. Such a type would be represented by the 
Loeschia cnli Loesch. which is'parasite of man. Such a parasite 
may cause no harm to its host, which is fairly indifferent to its 
existence. On the other hand, a parasite ma\ not lind sufficient 
nutriment in the alimentary canal, and be compelled to seek better 
food, and perhaps more protection, by entering the glands of 
l.ieberkiilm, or even the submucosa ol the bowel. Such a parasite 
might cause disease m its host, and would he illustrated by the 
Locschia histolytica Schaudmii ot man. 

Such a process, however, took place not merely in man, but in 
«oany other kinds of animals, among which may be mentioned 
insect*-, in the alimentary canal ot many ol which protozoan para¬ 
sites are found. In these jnsects the sexual process occurs, and 
therefore they are the definitive host-., and mav also be considered 
the primary host-.. 

If these primary floats Income piedatory, biting and sucking the 
blood of other animals- vertebrates - -then, during this process, 
they might pass the spores of their parasites into the blood of the 
vertebrata, and if these are not killed off (for some animals are 
repellent) by chemical substances, or destroyed by leucocytes, they 
might develop in the blood of some vertebrate (called "tolerant), 
which thus becomes the secondary host. 

It is, of course, possible that some of these blood protozoa may 
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have been derived from parasites originally intestinal in the verte¬ 
brate, which found their way not merely into the mucosa of the 
bgprei, but later into the blood-stream, in which they would be 
fa&ly \yell protected, and from which they would at first escape 
by booming encysted in the intestinal wall’ and then, bursting into 
the bowel,, make their way to the exterior witl^the kecaltiSatter 
apd %p infect a now host. When blood-slfckiijjft; animals became 
cyolvpd, a new cycle would be open for them- from the verte¬ 
brate'through the blood-sucker back to the* vertebrate- -and thus 
the old method by way of the alimentary canal would be lost. 

' The origin of the protozoan blood-parasites of majfcphav therefore 
be twofold: (a) troin man's intestine into the blood; (h) from an 
invertebrate’s alimentary canal into the blood ot man. 

The result of one or other oi tlu-si methods is well illustrated by 
the malarial parasite, which passes through its sexual cycle in an 
AnopheHm * mosquito, which is its definitive and according to the 
view adopted, its piimaTy or secondary host. Wlien the infected 
Anofihclinc bites a man. the parasite enters into Hie blood-stream, 
in the r6d cells of which it dewlops and undergoes its asexual 
cycle. Man is then-tore the intermediary, and either tin- primary 
or secondary, host ol the malarial parasite, as mentioned above. 

The blood-si ream ol man contains two different elements-- 
(1) liquor sanguinis; (j) cells («/) led, {b) white. Iheieloiv the 
parasite has two possibililies.beloiv ii either to live in the liquor 
or in.a cell, 01 partially in one and partially in the other; and this 
last B whttf generally happ-ns i.e . the paiasite live-, so much of 
its cycle in a celfand so umcli in the Mood stieam. It would, how¬ 
ever, appear that then- is a great phylogenetic tendency lor pro¬ 
tozoan parasites to leave the liquoi sanguinis and to reside m red 
cells (the malarial paiasite) or 111 white cells 01 in endothelial cells 
(the lA-ishman-Doiuiv.ni paiasite). 

Infection of the Embryo. Protozoan blond pa 1 ashes apparently 
can be arranged in two categories as legards llu- iuiection of the 
la-tus, fot some, like the malarial paiasite (which is generally con¬ 
sidered to be incapable), do not traverse the placenta, while others, 
like the Spirocluvles and Treponemal a. can do so. With regard to 
the infection of invertebrate eggs the mattir is quite different, for 
many of these parasites intect tlu- eggs, thus carrying flu- germs of 
disease into a new generation ol blood-sucker;,. 

It would appear as though the intfacellular stage:$liablcd the 
parasite to grow (e-.g., consider Schaiulinn's history of the develop¬ 
ment of Htfinnprotens nochuv m the little owl) and fe^gattltipiy 
(e.g.. note the duvelopment and * mull iplicat on of ihfr^tftala rial 
parasite). - v 

hi the evolution of such luemato/.oan types sfiu^hnuthoriI ies 
(Woo<lcock) hold that the flagellate forms living W-tifte blood¬ 
stream are to be considered the most primitive, and that the more 
"truly cellular the parasite becomes the more it lias evolved Hence 
the HeetHoflagellala, or parasites freely moving in the liquor san- 

19 
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guinis, are with difficulty separated from the Hantosporidia, or 
parasites which mostly live in blood cells. For many reasons some 
of these two groups of parasites were united together into one 
order of the flagellates by Hartmann. • 

Morphology. - Protozoan parasites vary in size from tjjjelargc 
SarcoeystidcB in muscle to most minute forms in the blood 'ifitatno- 
protozoa). In fact; it is possible that some forms may dxist which 
we have not yet recognized, because their minute size prevents their 
being visible to the human eye. even when aided by the highest 
powers of the microscope. 

The parasites themselves consist of protoplasm, which in some 
instances shows a modification into ectoplasm and endoplasm, the 
former being clear and hyaline and the latter dark and granular. 
In the protoplasm arc to be found—-(i) one or more nuclei, 
(2) chromidiosomcs and chromidia, (.]) mctachromatic granules, 
(4) volutine granules, (5) metaplastic granules, (6) centrosomes, 
(7) archoplasm, (8) rhizoplast, (q) vacuoli. 

(1) The nucleus in its simplest form is merely a collection of 
smaller or larger particles of chromatin (chromidiosomes or chro¬ 
midia). A very simple form is that termed Prolokaryon, in which 
one large cliromidial mass (the Karyosome) lies in a delicate achro¬ 
matic network of linin inside a vacuole Ailed with nuclear sap, 
called cnchylema. Some chromidia may or may not be situated 
peripherally as well as more centrally. There is no definite mem¬ 
brane. The next advance is the vesicular nucleus, which consists 
of a definite nuclear membrane separating it from the 'cytoplasm. 
Inside this membrane there is an achromatic fraiflework made of 
linin; a nuclear fluid or enchj'lcma, lumps ol a substance called 
plastin giving rise to the nucleolus, so common in the Metozoa and 
so rare in the Protozoa, and in association with chromatin to the 
karyosome, which in tliis instance is called the endosome, or Rinnen- 
kdiper. The granular nucleus is a further evolution, and is pro¬ 
duced by a more scattered condition of the chromatin. 

The nucleus therefore a complex body composed of chromatic 
and achromatic substances. It may be single, or divided into two 
principal masses— -trophonuclcus or nutrition-nucleus and kineto- 
nucleus or motion-nucleus, or into macronucleus and micronucleus. 
The latter are quite different from the tropho- and kinctonuciei, for 
the macronucleus is trophic and kinetic, while the micrcnucleus is 
purely reproductive. The forme- is typically seen in the trypano- 
somidfp and the latter in the heterokaryota. 

(2) Chromidiosomes an* the smallest particles of chromatin 
which, u&eh massed together, give rise to the chromidia which may 
be intranuclear or extranuelear. (3) The metachromatic granules 
or chromatpsTgrains represent stages in the anabolism or katabolism 
of chrott^EOT/■ (4) Volutine granules stain like chromatin. They 
are composfeotof nucleic acid in combination, and represent reserve 
food material for the nucleus. (5) Metaplastic granules arc products 
of cytoplastic anabolism or katabolism. (6) Centrosome is a 
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minute grain'or pair of grannies (diplosome) lying typically outside 
the nucleus close to the membrane. (7) The archoplasm is the clear 
protoplasm which sometimes surrounds the centrosome. (8) The 
rhboplast is the portion of the flagellum (when present) which 
penetrates into the cytoplasm. The flagellar apparatus is described 
under the sheading ‘ Mastigophora * in the next chapter. (9) The 
vacuo& may be either contractile vacuoles which are considered 
to be respiratory and excretory in function, or the food vacuoles, 
which begin with a globule of water taken in with the food. Into 
this vacuole an acid is secreted from the cytoplasm and digests the 
food, which is then absorbed. Then the vacuole with the undigested 
food travels to the periphery, and the waste product is extruded. 

Protozoa generally have, some power of movement by pseudo- 
podia, cilia, or flagella, but under unfavourable circumstances they 
may lose this power, and, becoming quiescent, surround them¬ 
selves with an envelope and become encysted. Unfavourable 
circumstances are lack of food, desiccation, irritating chemical 
substances, and unusual surroundings. 

Iilfe-Hlstory. - Reproduction in the protozoa takes place asexually 
or- sexually. As long as conditions are favourable— i.e., there is 
abundance of food- -protozoa repnxluco asexually by one of the 
following methods: (1) binary fission; (2) gemmation; and (3) spore- 
formation. 

i. Binary Fission .- -In binary fission there is first division of the 
nucleus, which sometimes takes place by amitosis, followed by that 
of the cytoplasm. Then the parasite divides into two more or less 
equal halves (Fife. 42). Tap other methods of nuclear division are 
by chromidial fragmentation or by mitosis, of which there are three 
types---(a) Promitosis, (ft) Mesomitosis, (c) Metamitosis. In chro¬ 
midial fragmentation the nucleus breaks up into minute chromidia, 
which eventually collect into two new nuclei. In Promitosis a pro- 
karyon type of nucleus divides by the centrosome splitting into two, 
and giving rise to the central thread (centrodesmose) of the spindle. 
Then the karyosomc divides by constriction, and the achromatic 
spindle is formed from the framework of the nucleus, and lies 
between the two separating karyosomes, with the centrodesmose in 
the middle. Then the chromosomes appear formtxl from the peri¬ 
pheral chromatin as well as from that of the karyoseme. 

There are two types of Promitosis—the simpler, in which no 
equatorial plate is "formed, and the chromosomes are merely scat¬ 
tered along the spindle, and finally gather at opposite poles to form 
the daughter nuclei; and the more advanced, with an equatorial 
plate of chromosomes which may divide by cither an equating or 
a reducing division. In Promitosis the nuclear membrane is neg¬ 
ligible, while the whole process is confined to the nuclear area. In 
mesomitosis, which takes place in a nucleus in which the karvosome 
is reduced and in which there arc more chromatic particles in the 
body of the nucleus, perfect karyomitotic figures are formed, but 
the whole process takes place inside the nuclear membrane. In 
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metamitosis the polar caps of archoplasm situate in the cytoplasm 
assist in the mitosis. 

2 . Gemmation .—In gemmation the nucleus divides usually by 
mitosis into two or more nuclei, which either travel to the peri¬ 
phery, and become surrounded by small masses of protoplasm, 
which separate from the parent parasite—ectogenous gemmation— 
or remain in the cytoplasm, a portion of which becomes differ¬ 
entiated around each nucleus—-endogenous gemmation. 

The explanation oJ tin* two methods is that in ectogenous gemma¬ 
tion the buds are separated from the mother cell externally, while 



Fig. 42.—Diagram of tiie J.ife-Cyctes of Loeschia coli Loesch, emendavit 
SCTTAODINN, 1903, SHOWING HaBTMAN.N AND WnmiOKl-.’s VIEWS AS TO 

Zygosis. a 

1, I oeschia coli; a-c, stages in the process of binary fission by promitosis; 
A-D, schizogony by repealed division; 2-12, sexual reproduction or sporogony; 
11 are the gametes, 12 the zygote, but thi-e stages arc not definitely known. 

in endogenous gemmation the localized budding area sinks into the 
body substance of the mother cell, with the result that the buds are 
contained in a brood sac. This localized endogenous area is called 
a pansporoblast, though in some the entire organism forms a pan¬ 
sporoblast, which is considered to be phylogcnetically derived from 
the localized condition— i.e., the whole cell represents only the 
pansporoblast. 
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Piusmotomy. —Plasmotomy is the term applied to the inter¬ 
mediate division of the cytoplasm of multinuclear parasites into 
two or more masses, which afterwards may or may not reproduce 
by spore-formation. 

3. Spore-Formation .—Instead of being considered a process of 
internal gemmation, the formation ol pansporoblasts may be 
looked upon as a process of spore-formation proceeding while the 
organism grows, as is typically seen in the Neosporidia. 

The typical asexual spore-formation or schizogony is, however, 
met with in the Telosporidia, in which the early stages absorb 
nutriment and increase in size, being therefor* called trophozoites. 
When fully grown they form a quiescent body, the schizont, 
whose nucleus and cytoplasm divide into a number of small 
forms called asexual spores or inerozoites, generally, however, 
leaving a little undivided cytoplasm laden with effete matter. 
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I‘if!. 43.—SciiuiH.o.vv oi Plasmodium uuhi i (Iuassi and I'tLKTTi. 

I After Srli.iudinn ) 

i, Young liophuzoile; 2, ring lonn; ring lorm showing luemozoin; 
4. parasite willi psrudopodm, 5, old trophozoite, 6, schizont showing com¬ 
mencement of first ‘division: 7, schizont with four nuclei; 8, schizont with 
several nuclei (the corpuscle slum's Scliuffner’s dots); y, schizont divided into 
inerozoites, to, inerozoites and Im-mozoin irce. 


These merozOites are the terms by which the parasite multiplies 
in the given host, and are not the means by which new hosts are 
infected. They therefore enter new cells in the lipst in which 
they are formed, and, growing into a trophozoite, complete an 
asexual life-cycle, which is called the cycle ol schizogony, or simply 
schizogony (Fig. 43). 

A time arrives in the infection of every host when the lood 
material for the given parasite is diminished by the numbers ol 
forms produced by asexual reproduction, or when the tissues of the 
host react against the parasite by chemical substances, or phago¬ 
cytosis, or by both methods combined. 

When these adverse circumstances become sufficiently severe, 
take place in the parasite which produce forms capable of 
J the given host and existing outside it, either in a different 
species of animal or simply in the exterior, until an entry is made 
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into. a new host of the same species as before, when schizogony 
begins again. 

The changes which the parasite has to undergo in spreading' 
from one host to another are generally associated with sexual 
reproduction, and the whole cycle from a given host of a certain 
species to another host ol the same species is called the cycle of 
sporogonv. or, more simply, sporogonv (Figs. 44. 45, and 40). 



Fig. 44.- - broiiot.UN v J’hiswodiuiu virtu Ghassi ano Feletti. 

Devklopmkni ok ihf Mkkoi.ami.tj-. (Alter Schaudinn.) 

l, Young microg;uiU‘tci<.yU\ Jt, oldci forms; 4. iully grown microgaracto- 
cyle, as seen in the blood ot man; 5, division of the nucleus (reduction) in the 
stomach of an anophehne; »*, nucU-i have travelled to the periphery, which has 
grown out to ionn the commencement of a microgaznetc; 7. microgametocyte 
with three miciogamctc*; 8, a free microgamete. * 

t 

In adverse or changed circumstances, therefore, the mcrozoites 
develop into more resisting forms, which are called gametocytes. 
in which, by reduction of the nuclear material, the male and female 
elements in the nucleus are st-paiated; the two elements may exist 
in the same cell or in separate cells, but usually the male clement of 
one cell fuses (zygosis) with the female element of another cell, 
and forms a new individual'with a new nucleus or synkaryon. 
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Fig. 45.- SeOKoe.uNY ok Plasmodium vivax Grassi and Feletti. 

Development of the Macrogamete. (Alter Schaudinn.) 
i-2, Young macrogametocytps; 3, fully developed raacrogametocytc in 
the blood ot man; 4, reduction and formation of a polar body in the stomach 
of an anoplieliue mosquito; 5, macrogamete and one polar body. 

This new individual proceeds to reproduce itself rapidly by either 
binary fission or sport-lor mat ion. In the latter case, in order to 
prevent confusion, the terms employed arc different from those 
used in asexual reproduction. The parasite is called a sporont, the 
spores sporozoites. The sexual reproduction takes place in the 
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definitive host, which may be different from the intermediary host 
in which the asexual reproduction is found. 

Parthenogenesis and Etheogenesis .—Reproduction is said to take 
place from a female type of parasite (parthenogenesis) or more 
rarely from a male type of parasite (etheogenesis), without any 
completion of the sexual process (Fig. 47). 

An example of parthenogenesis is found in the malarial parasite, in which 
the female gaxnetocyte is capable ot resisting both the action of the chemicals 
of the body and drugs, and is therefore capable of lying dormant for some 
time. When given an opportunity for development, its nucleus and proto¬ 
plasm divide into two portions, one of which degenerates and disappears, 
while the other forms merozoites and starts the cycle of schizogony anew. 
Another is described by Prowazek in Herpctomonas musca-domestic#, but 
neither example has been definitely proved; and, indeed, of late grave doubts 
have arisen as to its truth. Nevertheless, we feel that it is necessary to keep 
some remarks upon the subject, as wt* feel that the last word has not yet^been 
said, as we have seen once bodies very like those described by Schaudinn. 



Fig. 46.— Sporoc-onv c>i- 
Plasmodiwn vivax Gras&i 
and Feletti : Zygosis. 

(After Schaudinn.) 

1, Zygosis ol one micro¬ 
gamete w r ith the macro¬ 
gamete; 2, ookinete and 
degenerate microgametes 


Fig. .17.- - I’ARiiii-NOi'xtNh.sis of Plasmodium 
vivax Grassi and Feletti. 

(After Schaudinn.) 

1, Macrogainctocyle, 2. division of the 
nucleus; 3-0. formation ol merozoites from 
one portion ol the nucleus, and separation 
of the other portion with the liremozoin. 


Etheogenesis, a term introduced by Prowazek, i* the much rarer 
change in the male parasite whereby asexual reproduction begins 
again. He described it in Herpetomonas musccr-domestica , lmt Flu 
says that an error was made, and tl^it the objects believed to be 
male elements were really stages in the life-cycle ot a Microsporidian 
—Oci sporea musca-domesticec. 

Pathogenicity. —The pathogenicity of the Protozoa is of the 
highest importance, as they are the causes of a large number ol 
endemic and epidemic diseases in man and animals, as will be 
described in the following pages. They produce toxins; but these 
have not been well studied, with tlic exception of the Sarcosj:oridio- 
toxin, which is only toxic for rabbits and not for other animals. 

"The toxins produced by the malarial parasites have been referred 
to on p. 203. 
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Classification. —The classification oi the subkingdom Protozoa is 
by no means satisfactory at present, but for remarks upon this 
subject we refer the reader to Poche’s article thereon written in 
the Archiv furProtistenkundc. vol. 30. in 11)13. 

The old classification was into lour classes: (1) saroodina; (2) nuis- 
tigophora; (3) sporo/oa; (4) infusoria. 

The saicodina move and capture food by pseiulopodia; the 
mastigophora by flagella; the sporo/na an parasites without motile 
organs; and the infusoria move b\ means of cilia. When this 
classification was brought into use, practically nothing was known 
about the liie-history of the protozoa, a more complete knowledge 
of which is still leqniivd. 

Schaudinns work with regard to the liie-history ol flagellates 
having failed to be confirmed, and Ilaitmann’s binucloatc theory 
having fallen into disuse. we have returned to Doflein's classification 
as set forth below. 

Among the blood paia-ites ol man aiul otliei animals there arc 
iound some wavy, thread like organisms (Spiroch&les and Treu 
ponemuta). with winch must be clashed some lire-living forms whose 
position, even 111 the animal kingdom, has been disputed, 

Most authorities belli\r that these forms are protozoa with a 
low type ol nucleus, but so different are they from file ordinary 
phyla ol protozoa that, following Doflein’s and Pant ham’s sugges¬ 
tions. we shall place them in a si p,irate section making them an 
Appendix to the Mastigophoia. though Talkin'* thinks jt better to 
leave them in their old position at present. 

Further, the old group of the Sporo/na la uckarl, 1879. contains 
two such diifeient groups ol animals in it- subdivisions into Telo- 
sporidia and Neospuridia that it is justifiable to do away with this 
combination, and to raise the two divisions to the rank of separate 
phyla. 

Finally, tile two nuclei of 11n infusoria are so totally different 
in function from the nucleus or nuclei of the rest of the protozoa 
that the Subkmgt loin is capable oi being di\ ided into two divisions:- • 
the Heterokaryota or infusoria; and the Plasmodromata, under 
which heading come the other phyla. 

In the present work the following classification is adopted:- - 

DIVISION A. PLA^MODKOM.YIA Doflkin, 1901. 

Pimm f.- Sarcodiuu Ilerlwig and Lesser, 1874. 

Piiyi m 11 .- Masfitiophura Diesing, i8ftt>. 

Phyi .um 111.- Telosporidia Schaudiiui, 1900. 

Phylum IV .—-Neospvridia Sehaudinu, 1900. 

DIVISION H. 1 LICTLKOKARYOTA Hickson, 1903. 

Phylum V.- -Ciluihi lVrty. 1852. 

Phylum VI.— Acinelariu'L anke&ter, 11885. 
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Species. —Before commencing the systematic description oi tlie 
Protozoa it may perhaps be as well to remind the reader that in 
tlie higher animals the distinctness of a species depends upon the 
fertility of its members inter se, but not usually with members of 
other species. 

In protozoology ancl bacteriology many mere varieties have been 
called species, but such variants lack anv morphologically specific 
character, and arc merely separated Irom one another by physio¬ 
logical characters, which, as we have seen in the section on evolution 
of disease., can be made to alter by change ol environment. 

It is convenient and useful lor purposes of identification and 
reference to give them names as though they were true species, 
and this docs no harm so long as the reader does not expect to 
find morphologically specific differences in these forms, which can 
only bo separated biologically and physiologically. 

DIVISION \: PLASMODROMATA Doiir.iv, nyu. 

Synonym. Cvtomorpha H.itschek, tN.xn, 

Definition. -Protozoa in which the nucleus 1-. not separated into 
reproductive (micromieleu-.) and non reproductive (macronucleus) 
portions. 

Classification. The Plasmodromala may be divided into phyla 
according to the following scheme’ - 

(a) With motile organs in adult stage : - 

I. MovA- and capture tood by pseudopodia -Sarcodina. 

11. Move and capture tood by flagella Mastigophora. 

(h) Without motile organs in adult stage 

1. Spore formation distinct from and takes place alter 
the trophic phase 7 ehospuridia. 

II. Spore formation and trophic stage proceed simul¬ 
taneously Xeospondia. 

PHYLUM: SARCODINA Hertwig and Lesser, 1N74. 

Definition. -Plasmodroinata which move and capture their tood 
by means of pseudopodia. • 

Classification. —Tlie Sarcodina may be classified as follows: — 

(a) \Vithoui axial filaments in the lobose. lilose, or reticulose 
pseudopodia - Rhizopoda . 

( b) With central axial filaments in fine ray-like pseudopodia— 

Hcliozoa Haeckel, i860; Radiolaria Haeckel, i8bi. 

Remarks. —Only the Rhizopoda concern us at present. 

CLASS: RHIZOPODA von Sii-bold, 1845. 

Definition. —Sarcodina, parasitic or tree-living, without axial 
filaments in their lobose, filose, or reticulose pseudopodia.. 



398 


PLASMODROMATA AND SARCODTNA 


Glassification.— This class may be divided into subclasses as 
follows:— 

(o) With blunt loose pseudopodia which do not anastomose— 
Amoeba. 

(b) With fine branching and anastomosing pseudopodia— 
Foraminife-ra. 

Remarks.- --Only the Amudxe concern us. 

SUBCLASS: AMOEBAE Khrenborg, 1830. 

Synonyms.-- Amcebina Auctores (a misprint); Chaidea Poche, 
3913; Amccbidec Brown, 1859. 

Definition. —Rhizopoda, parasitic or free-living, with blunt, loose 
pscudopodia which do not anastomose. 

Classification.- The subclass Amoeba: may be divided into tw’O 
orders as follows:— 

[a) Without .1 shell— Cvmnamtvbida . 

(b) Witn a shell -Theca tv t chi da. 

ORDER I. G YMN A M< EB IDA Dklagh Hkrouard, 189b. 

Synonym. -l.obosa Carpenter, 1861; Amtebider Broun, 1859; 
Chaidee Poche, 1913. 

Definition. —Amoeba: without a shell, but with a tendency of the 
peripheral plasm to harden into a meinbranc-likc zone. 

Type Genus. — Amceba Borv de St. Vincent, 1822. 

Remarks. —The genera of this order are in a Vild state of con¬ 
fusion. Calkins in 1912 gave a large number of genera—Amoeba, 
Vahlkamfia, Naegleria, Craigia, Trimnstigamceba, Entamoeba, 
Paramceba, Trichospherium, Tl valodiscus. Chromaletta, Pelomyxa, 
Dactylosphera, Nucleopliaga. In the same year Alexeieff created 
the genera Naegleria and Hartmannia for Amoebae of the limax 
type, and also Proctamceba for Amoeba: parasitic in vertebrates, 
but the two last names have not come into general use. Doubtless 
many more exist. 

Classification. -Those found in man up to the present may be 
classified into:- - 

1. Loeschia fhatton and 1-alung-Bonnaire, 1912. 

2. Vahlkamfia fhattop and Lalung-Bonnaire, 1912. 

3. Craigia Calkins, 1912. 

4. Dientamoeba Jcpps and Dobell, 1918. 

They may be differentiated as follows:— 

A. Without uni flagellate stage ;— 

I. Typically uninucleate:— 

Ecto- and endoplasm distinct when moving. Nucleus 
with or without visible karyosome and centriole. 
Contractile vacuoles generally absent. Division 
by mesomitosis— Loeschia. 
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Ectoplasm only seen in outbursts. Nucleus with 
finely divided chromatin forming a membrane-like 
contour t and with definite karyosome. Division 
by promitosis— Vahlkamfia. 

II. Typically binucleate. the two nuclei having the same 
size and structure. 

Ecto- and endoplasm distinct— Dientanueba. 

B. With uniflagellate stage :— 

Ectoplasm visible on movement. Endoplasm with or 
without a body like a Nebenkorfier — Craigia. 


THE GENUS AMOEBA. 

• 

The old original genus Amoeba seems to have been first described 
by Rosel von Rosenhof in 1775, under the heading the Small 
Proteus, and to this organism Linnaeus gave the name Volvox chaos, 
which Pallas in 176b turned into Volvox protcus. In 1822 Baron 
Bory dc Saint Vincent, in the ' Dictionnaire Classique d’Histoire" 
Naturclle,’ vol. i., pp. 260-262. established the genus Amiba, calling 
Volvox proleus by the name Amiba divergens, which Ehrenberg in 
1831 altered to A nucha princeps and 1 -eidy in 1878 to Amirba 
Proteus. 

This original genus is now divided into the following genera:— 

A. Usually,free living :— 

I. Without a flagellate stage in the life-cycle:— 

(a) Usually uninucleate. 

1. Large forms reaching to 1 millimetre in diameter, 

free living, with well differentiated ecto- and 
endoplasm and well developed pseudopodia. 
One or many large nuclei with doubly refracting 
membrane and chromatin concentrated into a 
single large* karyosome or as granules diffused 
through nucleus. One or more contractile 
vacuoles—Genus i. A mo ha Bory de St. Vincent, 
1822. . 

2. Minute forms, free living or commensal, ectoplasm 

not well differentiated from endoplasm, moving 
as a fingei-formed single pseudopodium or with 
irregular ectoplasmic bursts to form a general or 
local ectoplasm. Nucleus single or double, with 
finely divided chromatin, forming a membrane- 
like structure and a definite karyosome. One 
contractile vacuole present as a rule—Genus 2, 
Vahlkamfia Chatton and Lalung-Bonnaire, 1911; 
emendamt Calkins, 1912. 

(ft) Usually binucleate. Genus 3, Dientanueba Jeffs 
and Dobell, iqi8. 
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II. With a flagellate stage in the life-cycle:— 

(a) Flagellate forms divide—(Venus 4, Par amoeba 
Schaudinn, 189b. 

(h) Flagellate lorms do not divide:— 

i. Uniflagellate (Venus 5. Craigia Calkins, 1912. 

j. Hi flagellate ■ (Vernik <». Naetforia Alexeicff, 

1012; cmeiultmt Calkins, 1912. 

'I'liflagellali (Venus 7. 7 rimu ■;//gd m<ela Whit- 
more. ion. 


B. Parasitii, com me 11 sal, or fui/ho^cuii : 

I. (’ontractile vacuoles numerous; i:\sts give rise to 

gametes- -(Venus 8. Futumnha Leidv. 1879. 

II. Contiactile vacuoles absent: cysts not known to give 

rise to gametes- (leims o, I.ncschia Chatton and 
Lulling- Bouna ire. r<)i 2. 


The principal >]>ecie> ol tin' genus Anueha tire the type .1. proleus 
(Fallas, i7<>»>), A. vespertilio iVnard. 1902, A. verrucosa Fhrenbcrg, 

i S ;S. ;in< l A. tcrricola Greeff, 1892, 
but the last two may be the 

1 11 it si>eci«*s. 

Ilu: ivjie species of Nti'-gleriu 
i-. A', pinutala Dangeard, K)T'i. 
lound in pond water aiyl infusions. 

ITimastignmu^a has only one 
species, T. p/tihpp / nensis Whit¬ 
more, found in tap water in 
Manila. 

hnlunvebn has as its type 
spi-cies E. UlatUi Biitschli, 1878, 
described in detail bv Mender in 



hro. .jh. -Cvsr uk Amoeba protm, 
(I'allas, 170ns (After Catter | 


1909 and 1910. who says that the 
gamete-lorming cysts give rise 


to minute uninucleate gametes, 
which conjugati outside the cyst, while the copula develops directly 
into the trophozoite. This is very different lrom what is known 
concerning the liie-history of Loeschia. 

As the type genus is Ainmlia, and its type species Auueba protons 
(Fallas. 17(1(11, it is int< resting to know its lile-cyclc, which is but 
little understood at pieseut. 


Miss Carter lias, however, studied em y.-dment, while simple division is 
fully established and si hizogony 11 doubliul. 

The pvccystic stage is characterized by the Amoiba beeoming sluggish, 
clearing its body ol deliris, and exuding a slimy mucus, which causes surround¬ 
ing detritus to adhere to it, and so to lorm an outer protecting covering, inside 
which two membranous <. yst w.i lls. M-parated by fluid, are formed. The 1 ysts 
measure 70 to 140 microns in diameter, awl are found in England irom late * 
December to the middle- of March. 1 hey are spherical and without means of 
attachment. 



L0BSCH1A 


3°i 

Inside the cyst the nucleus breaks down and the chromatin and plastic are 
distributed throughout the cytoplasm, in which they form secondary nuclei 
of the protokaryon type, and finally some 75 to 100 young nucleated amoeba', 
which apparently do not becojne flagellate, and so far as is known do not form 
gametes, but this and the further de\ clnpmcnt require investigation. 

Metcalf .has, however, observed zygosis in minute gametes of Anurba 
protons. 


Genus Loesehia Chatton and Lalung-Bonnaire, 1912. 

Synonyms. — Anueba Ehrenberg, 1830, pro parte; Entanurba 
Casagrandi and Barbagallo, 1897; ncc Endanucba Leidy, 1879. 

Definition. —Gymnamaebitla, with a vesicular nucleus containing 
a small karyosome (as a rule) and abundant peripheral chromatin, 
and dividing by mesomitosis, and with cysts containing lour to 
eight nuclei, which lorm young a madia* which are not known to 
b(* gametes. 

Nomenclature.— The name Amoeba was applied by St. Vincent 
in 1822 and by Ehrenberg in 1830 to free living forms, of which 
the type is Amaba protons, which Pocln* thinks is the Volvox chaos 
of Linnams; and the^term Endanueba was given by Leidy in 1879 
to the parasitic E. Matte? Biitsclili, but this mime cannot be. applied 
to the human parasites, because Mercior’s researches have, shown 
that it may be different, and therefore it is necessary to use Chatton 
and Lahmg-Bonnaire’s term. 

Remarks.- •-The genus is composed ot amoeba-like forms varying 
in size from 5 to {Jo micions, and possessing distinct ectoplasm and 
endoplasm, which, howevei, may be, only visible during motion. 

. The ectoplasm is clear an 1 hyaline, while the endoplasm may be 
either clear or finely granular. The nucleus usually has ,1 karyo- 
some and ccntriole. Reproduction is l»y simple division, schizogony, 
and cyst formation. 

The species live in the alimentary cin.d «>t nun and animals, 
but may enter other tissues and organs, and may be pathogenic 
or non-pathogenic. 

It is still doubtful whether artificial cultivation has been per¬ 
formed successfully. 

Type Species.- -Tin* type species is Loesehia eoli Ipescli. 1875, 
found in man, but user! m the sense of the term as defined by 
Scliaudinn in 1903, an l not as defined by Looscli in 1875. 

Classification. -Chatton and Lalung-Bonnaire suggested the 
formation of two subgenora - -viz., LoesTih. characterized by cysts 
with eight nuclei, and Vionekia, distinguished by cysts with tour 
nuclei, but this has not been adopted so lar. 

As there are a very large number ot species described, we will 
give a list classified according to the part of the body in which 
they were discovered, but Schaudinn’s statement made in 1903 
sjiould be remembered, ‘ The knowledge of the development is the 
first postulate of protozoan research and because this knowledge is 
lacking so much confusion exists. 
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I. Intestinal :—^ 

1. L. colt Loesch, 1875. 

2. L. histolytica Schaudinn. 1903. 

3. L. fctragena VietVck, 1907. * 

4. L. iropicalis Lesage, 1908. 

5. L. minuta Elmassian, 1909. 

6. L. nipponica Koidzumi, 1909. 

7. L. undulans Castellani, 1903. 

8. L. william si Prowa zek, 1911. 

9. L. hartmanni Prowazek, 1912. 

10. L. bntschli Prowazek, 1912. 

11. L. brasiliensis Baurepairc-Aragao, 1912. 

12. I. dysenteritc enropaea? Popper, 1917. 

13. /.. nana Wenyon and O’Connor, 1917. (This is con- 

* sidered under Vahlkamfia (see p. 323.) 

14. L. minutissima Brag, 1917. 

Tlit* researches of Hartmann, Whitmore, Wenyon, Craig, Calkins, 
and James, have demonstrated that only two of these are good 
species, viz.■ 

Lveschia coli Loesch, 1875. 

Locschia histolytica Schaudinn, 1903. 

II. Hepatic and renal: - 

h. murtinatalinm Smith and We id man, 1910. 

This species was found originally m flic liver and kidneys of 
a foetus bom dead. 

III . Buccal 

t. L. gingivalis 18411. 

2. L. buccatis Sternberg, i8»>». 

3. L. dentalis Grassi, 1879. 

4. dentalis Braun, 1883. 

5. L. buccatis Prowazek, 1904. 

0 . L. maxillaris Knrtulis, 1901. 

There is only one good species, viz.:— 

Loeschia gingivalis Gros, 1849. 

IV. Genito-urinary: — . 

L. urogenitalis Baelz, 1883, which may be the same as 
* Amoeba urines gramdata Ward, Coles and Friel, which 

the latter silggests comes from an organism like a 
protococcus taken into the alimentary canal. 
Chalmers and O’Parrel) consider it to be L. histolytica 
in all probability. 

V. Pulmonary :— 

L. pidmonalis Artault, 1898. 

This may be the same organism as L. mortinatalium Smith and 
Weidman, 1910, and both may be L. histolytica, as Chalmers and 
Atkey have reasons for believing that L. ptdmonalis is very like 
L. histolytica. 
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I VI. In Abscesses ;— 

L. kartulisi Doflein, 1901. 

VII. In serous exudations 
L. miurai Ijima, “-1898. 

4 U the above, except the last, are probably either L. colt or 
L. histolytica, while the last may be the Leydenia stage of Chlamy- 
dophrys enchelys Ehrenberg, which is often classified in the 
Foraminifera. 

If this is accepted, we have only three species to consider— 
viz,;— 

L. colt Loesch, 1875, cmendavit Schaudinn, 1903. 

L. histolytica Schaudinn, 1903. ^ 

L. gingivalis Gros, 1849. 

And these may. with difficulty, lx.’ distinguished as follows:— 

(a) Size small—average 12-20 microns : — 

Endoplasm often contains red blood-corpuscles, cysts 
with one nucleus--1. Gingivalis. 

(&) Size larger—average 25-35 microns :— 

1. Endopjpm does not normally contain red blood- 

corpuscles. Cysts usually contain eight nuclei, but 
may have sixteen—2. Coli. 

2. Endoplasm normally contains red blood-corpuscles. 

Cysts contain one to four nuclei and characteristic 
, chromidial bodies—3. Histolytica. 

Aulcebm in Animals.- -A full list of Amoeba: according to liosts^ 
was given by Hassall in 1913 (see references), and therefore we' 
omit the full list given in previous editions, onlv a *hort list being 
given on p. 321 but we may say that in vertebrates and inverte 
brates a very large number of species have been described, but 
many of these will probably be found to be the same. 

Type Spades. —The type species in Loeschia coli (Loesch, 1875) 
Schaudinn, 1903, which we will now describe. 


Loeschia coli Loesch 1875, emendavit Schaudinn, 1903. 

Synonyms. — Amoeba coli Loesch, 1875; Entamoeba coli Loesch, 
187$. 

Probable Synonyms. — Entamoeba tropicalis Lesage, 1908; E. nip- 
ponica Koidzumi, 1909; E. inlliamst Prowazek, 1911; E. muris 
Grassi; and perhaps others (vide supra). 

Definition. — Loeschia with cysts containing eight nuclei, cyto¬ 
plasm almost always without red blood-corpuscles, ectoplasm in¬ 
visible except when a pseudopodium is being protruded. Nucleus 
subcentral, vesicular, with cyclic changes not well marked. Karvo- 
some often with two granules. 

Nomenclature. —The correct name is Loeschia hominis Casagrandi 
aJ&d Barbagallo, 1897. The name L. coli was originally applied by 
Loesch to the pathogenic amoeba which caused dysentery, but the 
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nomenclature was reversed by Schaudinn (as Dobell has pointed* 
out) in 1903, ami it is most difficult to alter it at the present time. 

History.- In 1859 Lambl published a note referring to the 
presence of an amrvlui, associated witlf other protozoa, in the 
motions of a case of dysentery, and this was followed by*an account 
by borsch in 1875 in which hi* state* that he considers these amoebae * 
to be the cause of dysentery. Cirassi. in 187(1, was the first observer 
to demonstrate the presence of amoeba: in the motions of healthy 
people, and alone or with Cal.indruccio described cncystment, 
while Calandrticcio infected himself j>cr os with the cysts. They 
both noted its non-pathogenicity. Lewis and Cunningham in t88i 
saw them in the motions of persons suffering from cholera. In 
1894 Celli and Fiooca de*cribed amlj 11*1 med^sixjspecies of amoeba 
occurring in 111.111. but it is doubtful what these really are; probably 
some oY them belong to /.. tali, (hu.ssi’s findings were confirmed 
by Koch and Kartulis, but Kruse and Fasijuale in a classical 
investigation demonstrated that there were two kinds of aimeba:, 
one harmless and the other the cause of dysentery. It was not, 
however, until Casugiandi and liarbagalln investigated and defined 
L. roli, which is harmless, that it was possibh^fnr Jurgens to make 
his researches. which, » \tended bv Nihaudiim. ended in defining 
a second amo*ba named /.. hi Calvin a, which was considered to be 
the cause of snivel fie dysentery. It has been -studied in detail in 
H)T 4 by Hartmann and Whitmou- with impoitaut results, and in 
an important memoii b\ Janie* in lpip t 

It seems to us that Wenvon’s researches into L. mnris are so 
important with irgsird to the opposing opinion* <>l Scbaudiim and 
Werner on the one hand, and Hartmann and Whitmore on, the 
other, that we give this m detail. 

Loesehia murls tiraw, i«M. „ 

The lile-liistojv of this ama-ba 1i.is been carefully studied by Wenyun in 
Kjo 7 . L. minis lives in iln- imum ot mnt and r.its, either freely amongst 
the contents, or upon the epitlieh-'d siulaic, or in the glands to their ends. 

It measures up to 3*> to pi microns in diameter. 

The food appears to be .mvibing at hand—lswtena, flagellates and their 
cysts, yeast veils, and vast-oil epilhdial veils. 

’ Thi Trophuzoth — Tin narrow ectoplasm is only distinctly visible in the 
formation of the pseudopodia, while the granular endoplasm contains the food 
vacuoles and the limleiis, which latter is distinctly visible as a clear vesicle 
wilh a distinct nu- leolus. " 

When stained, Iln nm lens is'veen to have a definite lairlv thick membrane, 
willi vhroinatinn lump-. at unc or two poinl-* The nin leolus or karyosome 
is v hroiiiatiniv, and bvtuev n n and the nuclear membrane is the linin network 
with svant\ granules ol ■ lirom.itm natleied over it. This is the type of 
nucleus lounrj in 7 . <.>h. 

Multipin am»n take*, plan- bv binary division anil by encystmcnt. In the 
former a miilcar 'pimlli is loumd without v hromosomes or an equatorial 
plate, as the clmim.um gatheis at the poles, am] the nucleus atter elongation 
1 incomes indent evi and tlundnided m the middle, and after some length of time 
the cytoplasm divides. 

Theprccyslic stage is distinguished by having its endoplasm cleared of aU 
large inclusions, and is surrounded by a soft gelatinous wall, through winch *■ 
the remains of fooil materials van be cast out. * * • 
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Wenyon did not see the cysts lmrst and the amjebae escape.*' 

Wenyon says: * When we lake into account the striking similarity ol these 
two aino-ba* (/.. mtmsaml L. roll), t»otli m the free condition and in their encyst¬ 
ing process, it is diiliculi to *noul l he < oiulusios. tliat they are identical * 


Ill K)i7 Wnivon and O’Connor published exceedingly valuable 
resent dies on the diagnosis oi ].. cnli and on the house-fly as a 
carrier of tin* cysts. 

We therefore see that while a gloat deal is known as to the 
structure, lile-historv, and method ol inlection, there is still much 
to be observed. Air Schaiulmn and Wenvo^ correct in their 
description ot autogamy. «*r does / . tali really form gametes like 
linlamtvha UalUv ? Is there am tine schizogony ? 

Atter this lather long history, we will not enter fully into the 
structure of l..u'h. but will only piesent a very condensed account/ 

Morphology. In diameter it measures as a rule 20 to 40 (A, 
-although forms as small as 10// and e ven 5 // have been described. 
The cytoplasm is vacuolated and contains bacteria, and extremely 
rarely one red corpuscle. 'I lie ectoplasm is not visible until a 
pseudopodium is about to be pioiruded. The vesicular nucleus 
resembles that ol the ien.ig« n.i *c.i*.!i* ol /.. fn\f"/v/itti, an accemnt 
of winch is given below, but the c\elic changes are not so well 
delmed. '1 lie* karyeiMune* when present is small, and is composed 
of two chtomidia united bv a ciuomatic substance. \t the coin- 
nienceinent ot .1 cycle* tliis karyosonu* is a round compact mass of 
chiomatin connected with the periphery bv a limn fietwork with 
few chromatinic granules. Thiskaryosom<* bleaks up, itscluomatin 
increasing in amount, the liniii network becomes thicki*r. and 
there are* Tnore chromatin granules at its nodes, and this goes 
oil until all the- chromatin is collected as blocks under the nuclear 


membrane and only a small granule* is lelt in the centre, and then < 
the- cycle begins again bv tin* growth ol the gianule into a large 
karyosome. 

Life-History. 1 lie lile-c\cle coinpiises two phases: a binary 
division by proniitosis takes place (and not by amitosis. as dc- 
scribed bv Schaudinn). 'I In* process of schizogony is described to 
take place bv repeated division into two, forming two, four, and 


eight nuclei (rule Fig. 


.42, p. 2<j2). which lorm eight little J.oeschhe 


which begin the as(*\nal cycle again, but this is very doubtful. 
Encystment takes place, followed by division of the nucleus into 
two, four, and finally eight nuclei. During this stage a large 
vacuole exists in the* cytoplasm, which disappears in the eight- 
nuclei stage, fontiary to Schaudinn. Hartmann and Whitmore 


believe that no zygosis takes place in the cyst, but that eight 
little amoeba* an* loiuie*d which, on escaping irom the* cyst, they 
think may conjugate in pairs and lorm the synkarvon or zygote 
from which the vegetative forms arise alter the manner described 


by Mercier in njny for h. blatUc. Sometimes the cysts have more 
than eight nuclei- -f.g., ten or twelve- which must be considered 


to be abnormal. 
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Bionomics.---/-, coli lives in the lumen of the intestine, and feeds 
upon the contents of the bowel. 

Diagnosis.- --Amoeba' moving slowly with pale non-refrnctile 

pscudopodia, with a thin rim of ectoplasm and with an endoplasm 

containing all sorts of organisms and 110 red cells, and with a large 

distinct nucleus, are L. coli, and this diagnosis should be confirmed 

by the discovery of the cyst because - 

* 

1. The typical characters are liable to considerable changes, 
and the amoeba may be very like /-. histolytica, as will bo 
emphasized below. 

2. Wenyon and O’Connor's researches confirm that L. coli 
will not, as a rule at all events, ingest rod blood-corpuscles. 


With regard to the cysts, they measure iroiu i \ jS microns, but 
the average is over 25 microns; the typical cyst has eight nuclei 
and the very large cysts sixteen. At times chromidial bodies may 
be present, making them look like L. histolytica cysts, from which 
they are to be distinguished by the number ot nuclei, which in the 
motions is generally eight. 
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Carriage by House-Flies. Wenyon and O'Connor, working in 
Egypt, have shown that L. coli and /.. hi\lol\tua cysts can be in¬ 
gested by house-Hies (Musca, {■anniu.Calliphora, and J-ucilia) which 
have fed on ftuces containing such cysts. These cysts can live in 
tlie gut of the fly so long as any faral matter remains there, but 
die* aftei all the I.cc.il mattei has been expelled, which takes place 
some twenty-four hours after the fa:cal feed. The cysts may be 
seen in the droppings of the llv as early as Ji\e minifies and as late 
as twenty-four hours after the focal feed. 

As to the conveyance of cysts on the exterior of the tly. the 
observations of Kuenen and Swelleugrebel anil Nicol show that 
flies do not move far until they have cleaned themselves, so that 
but little kvcal matter is left, and as this dries the cysts perish. 

Method of Infection. 'The experiments of Calandruccio and ot 
Wenyon and O’Connor have pioved that infection takes place 
per vs, and is due to the cysts; and that, further, these are intro¬ 
duced most probably by food contaminated by the cyst-laden 
‘ fa*cal matter of house-flies. 

Distribution."/., coli is found in both the tropics anil the Tcm- 



3 o 8 FLASMODJiOMATA AND SARCODlNA 

peratc Zone. In the former it is especially common in the fieces of 
natives. 

Pathogenicity.--/., coli is a wm-pathogenic commensal found in 
man. and possibly in rats and mice, and perhaps in other animals. 
Views as to its pathogenicity have probably arisen through mis¬ 
taking the tetragena phase oi /.. histolytica lor/., colt. An Amalia 
resembling /.. coli is fount! hi moiik(\s in which an Airnebaresem¬ 
bling/.. hisinlyiicn, and c.dhd /.. mitt a Hi, is also found. 

Loeschia histolytica Schaudinn, icjoj. 

Synonyms.- Amu ha toll i oesch, 1^75; Entamuba histolytica 
Schaudinn, 1003; Entamuba lelraeena Yiereok. 1007; /:. ufrtcana 
Hartmann and 1 ‘iova/ik, 1907; I' , min at a Klmassian, T909; and 
A mu ba m dysnilena Councilman and L.ifleur, 1S91. Among the 
many doubtful spn.its oJ Aruob.e bnuul in man there must be 
many names wine li <11 r smioiimiis ul /.. histotxtiia , but comparisons 
air von ddfi' iili. <l«‘scnptiuin aie «»f 1 eii incomplete" r.g., Amoeba 
nroyeuitahs Hat I/, and Amo bo fuihnonatis Artaull. 

Nomenclature.- 'lhe coriecl name is Loeschia tali (Looseh, 1S75)* 
as will be e.\plaiind below. 

Definition.- Joeohia with cvt«>plasm often containing red 
corpuscles and wit) 1 loui uiicUale c\ sts. 

Historical- harlx Observations - i.oesch discovered the aimeba 
which he named Amu ha coli in 1110I ions from a case oi dysentery, 
and consult retl it ti* b< pathogenic. It was bv this* mime that 
Quinke and Koo«, in iSoj called the organisms found by them in 
dysentery. As already stalld. ('onncilman and Lafleui called an 
anueba found in casts ol d\ •■eiiti ry Amaba dysentericc, and it is 
artain that this was J.oesch's A mu ha coli. An ama-ba somewhat 
similar to the ‘ letnigeiia stage ’ oi /,. histolytica was seen by Kmse 
and I’ascjuale in 1*03. 

We thus see that tlu* corn it nami: lor the dysenteric amceba 
is Loeschia coli. as Dobell lias pointed out. and that the correct 
name for the hmmliss anueba is I. hominis, because Casngrandi 
and l-Jarbagallo called it Entamuba hominis in lt-’c^, wlun it really 
had no name. I’uloitun.itd\ Ndiuiulum did not utilize this name, 
and m his revision applied the tinn ‘ coli ' to the non-pathogenic 
form, and invented tlie name histotxtiia lot the pathogenic ama-ba, 
w r hich is difficult to change at the prt-st lit time, as there is no 
certainty that tJn ie is at pn s< nt linalitv in this nomenclature. 

Differentiation.- In 1002 Jiuguis lot the iirst time clearly 
differentiated the. pathogenic amaba, and in the following year 
(1903) Scliaudiim studied and compared the morphology and the 
life-cycles of his L. coli and his L. histolytica, and thus established 
their characteis, and gave the following account:— 

Morphology.' —Us average mcasuuiapnt is 25 to ?,<> /i in diameter, and 
IlierjLfore the average is gimlet tli.oi rl>al oJ /.. tuh. It loiisists of clcaf 
Jiy.dme ectoplasm and granular endoplasm, in whir h ion be seen red blood- 
eoipusdes, vacuoles, bacteria, and other matteis, but the nucleus is not 



LOESCHIA 


m 


wy 

' clearly visible unless coloured by some preparation. When resting it is oval 
or spherical, but during movement it alters its appearance repeatedly, throwing 
out pseudopodta and creeping about. The nucleus is small, about 5 /* m 
diameter, and is poor m chrpmatin, and placed exccn trirally sometimes cliw* 
to the periphery. The limiting membrane is difficult to deline* and the 
amount of chromatin is relatively very small. A small karyosome can some¬ 
times be seen in the centre ol the nucleus. 

Life-History. —It reproduces in three ways: (1) binary fission; U) gem¬ 
mation; and (3) spirugony. 



Fie.. 51 .-Diagram of Tim Lit m-Cvci.ks of Lueschia lustulvtica 

ACCORDING TO JjCHM'OINN’S VlKWS. 

(Constructed from Craig’s drawings in the Journal of Infectious Diseases.) 
A, B, Binary fission; i-8, sppre-inrmation. 


I. Binary Fission .—This method was only discovered by Siliaudinn on 
examining fresh specimens ol the mlectod alimentary canal." 

The nucleus divides by amitosis into two, and then the cytoplasm splits 
into two equal daughter "cells. 

a. Gemmation. —Gemmation, lound more commonly than binary fiwnn 
by Schaudinn, consists ol the division ot the nucleus by amitosis into two or 
more daughter nuclei, which, together with small portions ot the cytoplasm, 
* separate of! irom the mother cell, thg daughter cell being smaller thin the 
Another cell. 

3. Spore-Formation .—In spore-formation, which only takes place under 
favourable circumstances, such as whe" - "■ "'king place after an 
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attack of clywntwy, tlie chromatin m and around the nuileus becomes 
diffused into tin- cytoplasm, and finally col lei Is near the periphery, andllit 
remains ol the milieus disappear, Ih-uik eith v pushed nut or absorbed. Th> 
ectoplasm Jonas annll knobs, loubiming sc eral'ch mini lid, in each. These 
knobs and their ihromidia be»oim* separate l ofl as rounded Ixidies, which, 
becoming sun muni eil witli a yellow ish-brow i envelope, lonn the spores for 
the infection ol a new host, n« ha-» been show bv S< haudmu’s leoding experi- 
nienls on i.its, wini h developeil tjpual dvseiitnv with llie amci'ba* in the 
motions, in the lumen, and in the wall ol the aliment.u \ « anal. '1 hesc experi¬ 
ments linther proved that it was only by the spoies that intei tiem would bo 
spread. J he remaining pot lion ol the .umeba die** alter Ihe ioiniatiou of the 
sjxires. 


Recent Work.- - Modern lesearches fend to confirm Schaudinn’s 
morphological description ns well .>s Ins binary lission. but not the 
amitotic lorm oi division, while the bud ion nation (fig. 5 2 ) has 
been proved by Janies and others to be art if u ial, and the spores 
are regarded as not belonging to an Anueba, but to some other 
organism in the beers. 

In 1005 Cr.ii'4 in ihe Philippine Islands coiilirmed Schaudinn’s 
morphological ch.iractei", and c.dled attention to tin* rapid move- 

nunts ol /.. histi>lvtica and to Ihe greenish 
/ ^ s tint which it often assumes in motions 

T <\ rout.lining much blood. 

X In mo- Vieieck stated that there were 

( r*\ 1 more than one pathogenic anueba in lium. 

^—i \Z'' 'Ibe mcoiuI one. which In* named kill- 


Fio. <52 - -Akiii ich), 
Jli onixr; iv 7 n,-ulna 

llistnlvtini S» 11 u mw. 
IN MolsT C.IUMLI |{ 
Pi:KJ*\RlTIONs 
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om,ib(t tvbiignut, looke<l like/,, coli, but 
had onlv loui-nucleate c\^;ts, and this, lie 
thinks, is the type seen bv Ouinke and 
K 00s and bv Kruse.md Pasquale. In the 
same year Uarlinann and von Prowazek 
lound an eiitamu-ba in patients coming 
Ironi All i<:.i, which could he differentiated 


bv its uuch*ar structure Irom L. mli and L. histolytica. and this 


thev named /:. ajricana ; but later Hartmann, finding quadri- 
nucleate cysts, concluded that it was tlu: same as /:. Utragcmi, 
which is an accepted fact. 

In lyoiS Craig, drawing attention to variations in L. histolytica 
and in L. call, emphasized the difficulty in dilfeienliation between 
these organisms, and in th< same year Werner continued the exist¬ 
ence of/,, histolytica and of E. ictrayyna. 

In it/)!) Hartmann stall s that Schaudiim knew about R. tetragena, 
and that of tlve three. L. mil. L. hislolyliia, and /:. ictragcna, 
L. histolytica is the smallest, and lias ectoplasm differentiated from 
endoplasm even at rest. I ts nucleus i.s e.xcentric, can bo distorted, 
and does not possess n double contoured achromatic membrane, 
while its lack of chromatin is chaiaeteristic, there being only a 
little karyobomo and a condensed layer of chromatin at the margin 
of the nucleus, while nuclear cyclical changes are rare. In the 
same year Noc wrote a paper mainly of an epidemiological 
nature,* but also dealing with this amceba, and Elniassian described 
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E. rninula, which is to-day generally considered to be a stage of 
L. histolytica. 

In 1911 there appeared a valuable paper by Walker, in which lie 
distinguished only L. coli and L. histolytica, but the latter was 
considered to have ' a tetragonal stage,’ a lact accepted to-day. 
He said that L. histolytica was hyaline, leebly relrnngent, with active 
motility, leebly staining cytoplasm, and an indistinct nucleus, 
with a relative paucity oi chromatin, which was present as a barely 
perceptible, layer on the inner surface of the nuclear membrane. 



(('■onitiucU'd Jmiu ll.irinuim’a drawings in tlu* Ahhir fin 

iiH-1 7 tnfcii-H V‘>irw ) 

1. Fully grown parasite; j •», stages in eiic.vslinent and unclear division. 


with or without a few fragments scattered in the nuclear network 
(histolytica stage), or as a more extensive but loose peripheral 
granular layer and a loose central karyosome (tetragena stage). 
All cysts were quadriimcleatc. 

In the same year Whitmore and Akaslii published contributions. 

In 19x2 Hartmann came to the conclusion that there really was 
only one pathogenic amoeba in mail, and that this was E. idra^cna, 
the morphology and development of which lie studied. 

. 'fliis was the view which wc adopted in our second edition, a.nd 
Hartmann's observations may be gathered from lh«* following 
account:- - 
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Morphology. —It is usually about 25 to 40 // in diameter, but may 
be as small as 20 //, 10 //. or even 5 fi. When at rest it is spherical, 
but varies in shape when in motion. The ectoplasm is usually 
well defined, and in pseudopodiu is seen to'consist of hyaline highly 
refractive protoplasm, but this differentiation is sometimes difficult 
to define. The endoplasm is greyish in colour, and usually contains 
red blood-corpuscles as well as other matters. The vesicular 
nucleus is clearly visible, and lias a well-defined membrane on which 
chromatic granules are distributed. In the centre there is a karyo- 
soine surrounded bv a clear area, and containing a ccntrosome. 
A cycle of changes is constantly proceeding in the nucleus: first 
chromidia break away from the karyosome and pass outwards into 
the nucleus, and this proceeds until little but the centrosome is 
left, when it ceases, and chromatin begins to accumulate again 
around the centrosome. until the karyosome is rc-formcd, when the 
cycle begins again. 

Lift' f/islt'i I- — -Asexual reproduction is by promitosis. Sporogony 
is rare, and when it occurs tends to evst lor mat ion, before which 
the ama-ba- become small, and their cliromidia form three to six 
masses. The c\st sometimes contains a large vacuole. Nuclear 
division takes place until tour nuclei are formed. The further 
lite-history is unknown. 

In 1912 Calkins gave his account of the Genera and Species of 
Amoebic, llassall his valuable bibliography. Crawley his list of 
Parasitic Amoeba-. Craig his relationship of Parasitic Amoebae to 
Disease, Darling his identification of Pathogenic Panama Amoebae, 
and von Prowa/ek the structure of the nucleus of parasitic Amoebae, 
while James contributed two papers 011 the clinie.al identification 
of tin- bntanieeba- and on infection with . tetragena. In the latter 
of these papers ii is stated that tin- histolytica phase is found in 
infill ions with (h it to symptoms, while the tetragena phase is found 
in more chronic infections. ( r.iig formulates a life-liistory for 
L. histolytica a-, follows:- - 

1. Vegetatiei Stage: Histolytica-phase in acute dysentery; 

tetragriia-phase in chronic dysentery. 

2. Prervs/ii Stage : Amo-ba- decrease in size (minuta-phasc), 

and the nucleus is intermediate in type between the other 
two phases. 

3. Cystic Stage : Cysts 7*20 microns (piadrinucleate. 

Ill tot 3 Whitmore gives an account of his own and the work of 
Viereck, Hartmann, and Huber. In 1914 there appeared a most 
important paper by James detailing historical matter, morphology, 
apfj classification and technique, with regard to the Jintamcebae of 
man. In 1917 Craig gave an excellent summary of the Amoebae 
parasitic in man. 

We thus see that although L. colt and L. histolytica arc distinct, 
it is difficult to effect a diagnosis in the trophozoite phase, and that 
histolytica, tetragena, and perhaps minuta. are phases of one and 
the same organism. 



LOESCHTA 


3*3 


In the same year there appeared papers by Wenyon and O'Connor 
on the * Human Intestinal Protozoa in the Near Fast,’ detailing 
the characters of E. histolytica, and by Chalmers and OTarrall 
with regard to its presence in the urinary tract, which brings in 
the synonym A nucha urogenital is Baelz, 18S3. 

Wenyon and O’Connor consider that no infection can be ascrilx’d 
to i. histolytica unless some amcelxe with included red corpuscles 
are present or unless typical cysts are. present in the stool. An 
amoeba with retractile ectoplasm, and indistinct nucleus .and active 
movement, is most likely to be L. histolytica, but these characters 
alone will not distinguish the organism. 

For the diagnosis of Amoeba: they lay down the following rules:-- 

1. Amoeba* containing red blood-corpuscles are histolytica. 

' whether the stool is dysenteric or not; and. further, they 

indicate an active dysentery. These cases urgently 
require emetine treatment. 

2 . Airuebic, none of which contaiu red blood-corpuscle*, 

occurring in a dysenteric motion are indicative ol L. coli 
or of L. histolytica in a carrier, while the cause of the 
dysentery is not an amoeba; and these cases should be 
watched for a few days, without treatment, with a view 
to lint ling the cysts. 

3. Amoeba:, none of which contain red blood-coqmscks, 

occurring in non-dvsenteric motions may be L. coli or 
L. histolytica, and diagnosis has to be made by finding 
the quiuTriuuclr.it e cysts, perhaps, after several days’ 
observation. 

In 1918 Dobell showed, by experimental infection of tadpole's, 
that h. histolytica and L. ranantm were distinct species, and with 
Jepps drew attention to the existence ol diverse races of L. histo¬ 
lytica, which could be distinguished by the dimensions of the 
cysts. 

The above docs not complete the history, but is as full as space 
permits, and we will now turn to the morpliologv. 

Morphology- -Vegetative Stan Young Trophozoite Phase - This 
phase may also be termed the histolytica phase, as defined above. 

It occurs when active dysenteric processes are proceeding in tlie 
bowel, and is represented as a rule in the Ire.sh condition by large 
amoebae measuring from 30-90 microns in diameter, but exception¬ 
ally being present in small size. As a rule its motility is very marked, 
often starting with such a lapid action as to be worthy ot the name 
explosive. The pseudopodia arc: broad, and may be solely eoto- 
plastic, or be composed of endoplasm as well. The ectoplasm may 
be clearly distinguishable from the endoplasm even when the amceba 
is at rest, but often there is no sucli distinction. 

.The cytoplasm may have a well-defined light green colon* - , or 
more usually this colour is wanting. It may contain a number 
of vacuoles, or it may not. It often possesses a number of ingested 
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red blood colls, but at times those are wanting. It may bo vacuo¬ 
lated, or it mav In- uranular. 

The nucleus in tlu* iresh specimen is usually dillicult. to see. It is 
oxcentric, poor m chioiuatiu. and easily altered bv internal pressure. 
It possesses a very delicate memluane. with a few peripherally 
arranged plains ot chromatin. 

In stained specimens theie i-. r.uvh any ilillereiitiation of the 
ectoplasm lrom the endoplasm. I he cytoplasm may contain 
vacuoles, eiythrocytes, and perhaps tin phagocytcd nuclei of other 
cells. The nucleus, unless distm ted. is roundish, possesses a delicate 
nuclear membrane, under which a thin band or a few grains of 
chrom.it in may lie. The cent re ol the illicit us is occupied by a 



!•[■■. ", | i’uuimif.' mu, i:\mi nr !:11 lanv. wn Km’IDi.v Movin'*. 

Lo solnu It: ./>».'I'.iiit S' n\ mu\n, j \ no \«n>n. I i.ni'iio/oj riv Sr.v.K ok 
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(I'lwiil th>‘ Jninti.il >jj l "Unlit uif ) 

karyosome, which may contain a wry minute cenlriole. T'lio space 
between the k.u \ o-.itme and the nuclear membrane sometimes shows 
a delicate, pooih staining netwoik. at the nodes ol which lit; tine 
granules ot i hroniatm. 'I lie rv Ii« al changes d«;.v ribed by Hart¬ 
mann for the next stage are not visible. 

James has pointed out tint when stained by Hastings’‘and 
Giomsa’s method the nucleus takes on .1 light blue colour, and*con-’ 
tains a delicate network ol blue threads, anti a number of^ine red 
coloured threat Is and bais scattered irregularly over this njftwpik, 
composed of a substance which lit: calls crylhrochromalUt, ‘ to 
distinguish it from the true chromatin. 

Old Trophozoite Phase.- -This is the phase so carefully described 
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by Hartmann under the heading E. Mragcua, and often called Hie 
Mragcna /'base. It resemble* tin* histolytica fill,t sc 111 many par¬ 
ticulars, but differs therefrom in the fact that the nucleus is usually 
dearly visible as a well-rounded globular vesicle plainly set off from 
the cytoplasm by a stout double contented membrane and showing 
in the middle a small karvosome. sm rounded by a clear structure¬ 
less /one. between which and the unclear membrane there is a linin 
network on which granules <>l ciuomatin are distributed. 



r’re.55. Lnrsthiti histolvhf'i SniAl *;•». [ nesthni ///s.WW/tif Sell \i - 

jaw, Yoevir Tkomih/,ou i. Mm ■> n\.v <)ii» Tisoi'iio/nin. ok 

an'ii Simm'Ij "HnxMsi Niiiii'. l'iii:\*a.N\ I’ii\si„ Simm.I) 

a n 1 > 1 ’nvi.no ri i) 1 \ i 1» 111 '•••!» I’m fM: vi ion (■ r.i»-,o Uiwi- 

l’w.i,s. (*< I** ve ii 1 v .) 

9 ( \ 111 1 J. 

This nucleus undergoes cyclical changes, but in a giv« n prepara¬ 
tion. as a rule, all the aniceba* show the same appeaiance. 1 he 
cyclical changes are:- - 

1. Large blocks of clnomatill under the uucleai membrane, a very 
definite karyosome containing a c«*ntMnle (Fig. 57. </, .md 58. <i). 

2. Many small granules ot chromatin sc.ittered under the mem¬ 
brane and at the margin of the kar\ nsonu* (Fig. 57, h). 



Fig. 57. ■ N'ocuit-s 01. f.orstiua Jnsfolvliui Sen\i-ni\-\, Oi n Tkiimio/oii'k 
Phase. Siainkh 1‘ki i\\k\ rioss. (i,o.v» IM\mi.iiks) 

„ ('\ftc*r J.mies.) 

Note tile tyclie.il tluinges ilesi iibecl in tin* ti*\t. 

C 

Chromatin more concentrated under the nuclear membrane 
■ and atdho karyosome margin, while a clear /one is appearing .1 round 
4 hpariftriolc (Fig. 57, c). 

’■** 4 < Chromatin under tile membrane, and at the karyosome margin 

(F'8- 57 . ■/)■ 
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Chromatin lias left the karyosome margin and passed over 
linin netwoik towards the nuclear membrane (Fig. 57 » e )- 

(). The centriolc swells and re-forms the karyosome, and so the 
cycle begins again or the amoeba divides 1 Fig. 56, ft). 

Life-History.--L. histolytica may reproduce by binary fission 
during the vegetative stage, or it may encyst. 

The first is the method by which it increases its numbers in a given 
host. and the second is for the purpose of passing from one host to 
another. 

There is no sure evidence of schizogony. 

Simple Division.- The centriole divides into two parts, each of 
whieh travels to opposite sides ol tin* karyosome and are connected 
by a thread, the centnulcsuiosc. Tile further stages require study. 

Encystment- -PrecysluPhase.- -All the amoeba; present in a given 
case reduce in size (L. minuta ). but their numbers arc augmented.' 
The am«*b<e become sluggish anrl have a clear ectoplasm, but the 
nucleus is not easy to see, and chromidia may or may not be present 
in the cytoplasm. The nucleus is spherical, with a thick regular 
membrane and with chromatin granules near the periphery. The 
karyosome shows no centriole. 



Fin, 5 S.- -Locschui histolytica Schaudinn Oi.t> Tuomiozotte Thash showing 

THE FlllS 1 AND 1,AS1 STAGES Ol- THE CYfLlCAL NlTMiAR CHANGES. 

(,<■ 1.(150 1>iamkteks ) (After James.) 

Cystic Phase.— -Different strains produce cysts of different sizes— 
t’.g., small cysts 7-T0, medium <)-T2, large 12-18 microns in diameter, 
f'hromidia an* formed in the cytoplasm, and may be derived from 
the nucleus, and may lunction as food material. The cytoplasm 
becomes granular and the nucleus swollen and elongated. An 
intranuclear spindle is formed between two centrioles situate at 
each end. The chromatin forms rows of granules extending from 
pole to pole. The nucleus divides and the daughter nuclei entd the 
resting stage, in which they remain for a long time. Each of these 
subsequently again divide, giving rise to the typical quadrinuclcate 
cy^s. Pinfold, Woodcock, and Drew have brought evidence to 
show that, as a rule, the amoeba escapes undivided from the cyst. 
No one has so far seen any flagellate forms or any gametes. 

Infection.- Darling in 1913 showed that only the cysts were in¬ 
fective. and that they are ingested with food, and must not have 
been passed out of the original host longer than two or threp days. 

Wenyon and O’Connor in nji(> have proved that, as in the case 
of L. coli, house-dies can ingest the cysts, which are subsequently 
passed on to human food, and so the infection carried from man to 
man. 
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These researches clearly prove that the method of infection is by 
cysts passed in faecal matter entering the flies, and so reaching human 
food, as direct faecal contamination is not so likely, though, of course, 
it may also be a method of infection. 

Further, these cysts are spread abroad by the f:ecal matter of 
human carriers — i.c., persons who have recovered from amoebic 
dysentery, and even those who have never suffeied in this manner. 
These carriers are the human reservoir of the parasite. 

Diagnosis. —Amoeba: present in human fteccs and containing red 
blood-corpuscles are, as a rule, L. histolytica. Amoebae without 
red corpuscles require differentiation by the cysts, which must be 
sought during several days. Quadrinucloate cysts belong to 
L. histolytica , others are doubtful or definitely negative. 

Cultivation. —Since the days of Auerbach in 185f> attempts have 
been made to cultivate pathogenic anveba* in pure or contaminat'd 
cultures. With regard to h. histolytica all such attempts were 
failures until Cutler apparently succeeded, in T918, on Dean and 
Monat’s egg medium, to which a few drops of blood had been added, 
and on blood-clot medium. The media were inoculated with blood 
and mucus from motions passed not longer than three hours, and 
were incubated at 2S°-30 ,> C. In culture the anvebee varied from 
8-30 microns in size, with homogeneous but olten vacuolated cyto¬ 
plasm containing ingested red blood cells .and moving typically like 
L. histolytica. ITninucleate and bimicleate lorms were seen. Cysts 
were obtained by ceasing to subculture for two to three days and 
then placing tile cyltuie tor two hours ill an ice-chest. 

Cysts from the culture produced typical dysenteric legions iu 
cats by feeding and by inoculation high into the rectum by means of 
a cathetei. 

Strains.- - Vide historical section (i>. .513). 

Pathogenicity.- ~L. histnlvticci is the cause ol amebiasis in man 
and animals, causing amrebic dysentery and amoebic abscesses in 
the liver and other parts of the body. 

Loeschia gingivalis Gros, 1849. 

Synonyms. —Ami dm gingivalis Gros, 1849; . 1 . bncialis Sternberg, 
1862; A. dcnialis Grassi, 1879; A. dental is Braun, 188^; lintanuvba 
huccalis Prowazek, 1904; .1. maxillaris Kartulis, iqob. 

Definition.— -I.oeschia with cysts containing only one nucleus, 
cytoplasm often containing red blood-corpuscles, ectoplasm only 
visible during motion as a clear highly refractive layer. Nucleus 
as a rule not visible. Reproduction only by simple fission. 

History.— -This amoeba, which occurs in the mouth in healthy 
and diseased conditions, was first described by Gros in 1849, and 
was afterwards studied by Sternberg, Grassi, Prowazek, sind men¬ 
tioned by Braun, and is probably the same as Kartulis’ organism. 

, Morphology.- -Its size varies from 7-35'microns, the aveiage 
being 12-20 microns. 

The ectoplasm is only well defined during movement, which is 
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quite* active, and takes place* by short blunt or long tapering pseudo- 
pddia. The endoplasm is grunul.v. containing non-contractilc 
food vacuoles and olteii ml blood-corpuscles. The nucleus as a 
.rule is not distinct. 

Life-History. Reproduction apparently only takes place by 
simple fission, while e\st lormation, which has been observed, is 
believed to be purely protective, as they contain only one nucleus.- 
Tilt cvstsinav measure from S ro or more microns. 

Animal Experiments. All attempts to produce dysentery in 
animals by means of this amo*ba have so lar been failures. 

Pathogenicity. It lus bent aumsed. without sufficient proof, of 
being the cause ill pyonhie.i .ihioknis. 


Doubtful Species. 

The spicies to be n«»w di'sciiln-d are not considered as ' good ’ by 
manv .'iiithoritie.-*, but we give a briel account oj them lor the sake 
ol coni]>leti Hess. 

Loeschia tropicalis Li .age. nys. 

Li\«.ig'\ liotii Ins -Imbi i>i 1 1 < •] .ii «■ t i! vsenlei \ , lifts (dim- to t lx ■ ntu 111 doll 
dial, jiisi ,is ile u- is ,i / ,i , ■/,* l.ncsi h pai.i tin , but non-pathogenn , in 

tin inti slme ol iii.m m vaim .uni t• >npi ■ «it< loimtiu-s, o tin re t~ anotlur 
aimebii p.ii.i-itn , but non p.«1 liuip nn , in tin i'iti--tnn: o) man m the tiopn s. 
'1 tiis pai.isite li.- ii,uni-., / . i-i 



T-‘n.. ,o - Lncstlu.i 1.1 i ioo.s: Dim.kam oj ihi- Lihi.-C-yci.i-.s 

lii.N-ir* ■ III) 1-li-iM l.|s\..|'s Dkawini.s. 

(('onstruet.-il trmn L'-sagi’s diawine,- in the Hi'llitm //•■ l,i Snti'le tic Pathology 
Lxnti titr. shoving bin. ire nssion amJ spore lormation) 


ll rtsemblcs J . (■•!/ b\ having a nu< leiis vlinli < mil a ins imuh chromatin 
and by beioining iinvsieil, bill il diliir- bom tin .same m having ,i ih-.uly 
Msibh-ei topL'isin. bv tin -mall .i/<-oi iis< \-.ls,and bvlhetai i that the mn. Inns 
ol iln-i-yr,ts breaks up into n niiniln i ol iinrhi, vim hare irom three 1 o several 
(h ibiuvs i hit I fen m one i \ - l) 'I In- cniamo b.i i an be < ullivnlul along with 
1 »*" 1 «ii.i but 1 -. non p 'iin lo animals 

insiders tln.s to b* tin .aim nmo-bn vim h was studied and eulti- 
vatecl b\ \liM;iiUc and ( I egg. and tlnnks ilia I the piodiii tion of dysenteric 
.symptoms m : !s< n e\pei um-iits viis due lo eonlanunatiou with the minute 
spores ol y.-'i-s. hi./ fn i f'i/vftt a. Walker in moS de.,i i iln-s, as a new species, 
li. Jinni/m v !-i Ii i.i.i\ jiei hap , !■< l he same a.s/. tinj'mihs. 

Pathogenicity. It I a li;ii-mh.ss toiiimeiisal m tin ahmentdis i.anal ot man. 
Culture. -Jtiun bi i ill 1.1 valid in .vmbiosis with bacteria. 
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Loeschia undulans Castellani, i t* >5. 

Synonym.- B v in mocha Atvtiulan s Castdlani, T005. 

This nina'lia was found in faeces Iroin pci sons suffei mg Jrom diarrlnca 111 
Ceylon, logothei with other intestinal protozoa— c.g., ('(•rc*oinou:> ta, anil Tviclio 
mnnala. A somewhatsimilar -.untrhhas been found by ('»lurtuihicui 111 dogs. 

It varies in size, hi ing iroin 12 to y n in diamet* r, bin then mav be much 
smaller indniduaK It lias no ll.ijv 11a, bul |*os,t--scs an undulating membrane. 


* 
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ami long si might pseiidopodiJ, wln> li .in i.ipidly emitted and reti.u ted, only 
one psoudopoilmm being protrinied at .1 lime Tlieie is no inailvid dolerenti¬ 
nt ion into et lopl.e-ni and 1 ndopl.i -m. and a 11011-1 oiitrai tile \ai Hole is usually 
to be seen, ’the - \ tophi.-m. w lu> It 1-. tin* lv gi.inular, olleii •ont.uns bacteria. 
Castellani is luUnieil to i oiisidei tin. part itr .is a ile\elopiuent.il stage ot 
Crtc.uni>Kii\ ho»:ut!s, as was lie. oiigin-d opmiou I’einuii ito long ago de- 
-ialin'd an ma:Il m.ilm- oi ( 1 1 itihu'iijs /t>w ,, ni'> \\ en\on < niisith-rs it to Ik- 

a stage ol a Ci n onion.1 >. 

• Loeschia phagocytoidos c.nidin ln-mi, n/.s. 

Synonym. -Enhimtch-i /■/mjswA'oA -> fiaudin 111 all. moS. 

Liirvlihi pJutgtn \ foul: <> was dinn\eied b\ O.indin Inau 111 lndo-( Inna in a 
cast.oi dysentery. 11 is \ t rv ■■iii.dl mi]\ 2 to 1 s/< 111 diann-tei \er\ actively 
motile, cl 11-I possessing a well dn\ elopi d eeli.pln-nii. It • .111 be easily t ulti\ tiled 
or ordinary age--agar inoviilatid with /»• //.’/'. t'Hi «/*s 01 oilier ba< teua, 
wlm It it rtadih engulls.mil digests. suimi mdn ulnals- how in tin 11 ( \ toplasiu 
petnliai spiroi ha-i* -like 1 >■ ><! 1 ■ s 

Loeschia minuta l ima.a •m, ;•)■>• 1 

Synonym. - f.nt,inhih<i ninnthi l-lm.issi in. whi. 

'fins auueba, fmind by l''lniassnm 111 a ■ .im ol i lnoim dvnciileiv in South 
America, resembles L. h tyvu n 1, bill is nun !i smaller, raiels cx<< tiling 14 // 
111 diameter. There is no drift u ntiaiion between the et to and tndo-plasm. 
The nucleus is invisibh- m iiesh prepaiatioiis, and when stained is nth in 
chromatin. JCnt-vsIed lot ms contain loin 11m h 1 • 

Loeschia nipponfea Koidzumi. iijmj. 

Synonym. / uta mu-ha mpi><>nu.i Knnlzuini. im*u 

This enlamteba was Jound 1>> Koidzumi 111 the mot ions ol uiscsol dysentery 
anti in healthy piople in Japan. In the Jurincr use 11 is as.siuiated with 
L. histolytica, wlivh il 1 esenible.. in .-l/e (1 to v > ;i' a ml in the niarkt d difference 
between the e» to and endo-plasin. I lie pM-ndopodia are mwer spuiose; tin 
endoplasm is vamolatid, and mort granulai ili.in m l.. histolvtiui. I he 
nucleus is well defined (5 to 7 ft), and in h in 1 hromatin. fills amn-ba ivpio- 
ducos bv fission, si lu/ogony, ami spoiogony. 

Loeschia hartmanni I how a zi k. njig. 

hound m man 111 Sava 11. It is j to 13 // in diameter; 11111 hi.s \esicu\ar, 
- i‘> 3\i ft] tysts small, quadrinucleate, characterized by a tlun, bacteria-like 
arrangement of chromidia. 
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Loeschla wllliamsi Prowazc-k, rgn. 

This Loesdiia is c ousideml to be identical with f.. colt Loescli. 

Loeschia braslliensis II. Ikmrcpairc Arapao, 1912. 

Resembles l.. coh. (*y-1h 1 to 15 /< in diameter, with eight nuclei and a 
double <ontour membrane, l’lie rvsb are churartenzed by the presence of 
a certain amount ot sideroplnle abstain e which divides the cysts into two 
portions of nearly equal *.i/**. 

Loeschia butschlii Pmwuzek, 1912. 

Synonym. I'.vtama-b.t bnt-chlu i’ro .vazek 1012. 

hound in a bov in the Caroline inland-*. It \.ine> in size from 10 to 24 ;< ; 
ioar.se alveolai cvlopl.iMn; nm It-u-. ve&e ular; round kirvosome ancl ccntriole; 
cysts roundish snd indi urhom thoM ol /.. colt. 

Loeschia mortinatalium Smith and Weid man, 1910. 

Synonym.- -Endiwt'chn mmiinafulium Smith and Weidman, 1910, 
and perhaps Ann bn f>ittw'<n,th\ Artault, 1S98. 

Definition, I.oischia ot large size, 22-38 x 20-25 microns, with 
nncleus m miaous m diameter, with well-defined membrane, large 
knrvosome, and oocasimi illv a a ntriole. 

Remarks.- Smm-wheie almut 1800 Uibbert found amcebae in the. 
kidnevs and parotid gl.inds of infants. In 1898 Artault observed 
ania*b;e with a nncleus and a vacuole in a lung cavity. Brumpt 
has seen similar niuubiu and K. Blanchard has found some in the 
lungs ol sheep, which may or may not be the same as the Entamoeba 
ovi s Swellengrebel, itjr.j' found in tin gut of sheep.* This latter 
measures 12-1-I x n-u mien ms. Its cysts .fro 8 microns in 
diameter, uninucleate, with a glycogen vacuole. I11 T904 Jesionek 
and Kioleiiiengolou ioun 1 anvebre in the kidni'ys, liver, and lungs 
of an eight months syphilitic la-tus. In 1010 Smith and Woidman 
limnd an .uno-lia in tin* hidnevs, liver, and lungs i>f stillborn full- 
term bet us. and in ioi.j they hmnd their /,. mortinatalium again in 
the. lungs ol .1 two-mouths old child which w.is syphilitic and (lied of 
pneumonia. Atkiy and < Iialmeis have observed amcebae in the 
sputum and in flu* lungs ol a case of pneumonia in the Anglo- 
Kgvptian Sudan unasstic.iated with any known history of dysentery, 
winch they UnmghL weie pusuhlv L. histolytica. Time must show 
what these .nnn'ba* really are. 

Loeschia rainutissima Brug, 1917. 

Synonym. E. mimthssima Brug. 1917. 

A very small aimcba, 4-1 r *4*8 microns. Usually 6-5-7 x5-6 
microns. 

Loeschia tenuis Kuenni and Swcllengrcbel, X917. 

“This amceba, which was desciibcd as Entanuvba tenuis, measures 
6*9' microns in dianuter, with cy.sts 6-8 microns, and one to four 
nucleated, is verj like /*.'. uitna of Wenyon and O’Connor and the 
E. minufa of Woodcock and IVnlold, which latter, however, is said 
to be the same as E. histolytica. 
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Loeschia in Animals .—Though somewhat beyond the bounds oi 
tins present work, we may mention that amoeba;, believed to belong 
to the genus Loeschia,' but re¬ 
quiring rcstudy in the light of 
recent researches, occur in 
several vertebrates mil- 

talli Castcllani, 1908, found 
in liver abscesses and dysentery 
in monkeys in Ceylon; L. cobaytr 
in guinea-pigs. L. cntcrica in 
cats, etc., L. mttris Grassi in 
mice, considered by VVonyon 
to be L. coli. L. fecal is in 
several anijmls, /. intestinal is 
in horses, etc., /,. galio fame 
in turkeys, L. ranarnm Grassi 
in frogs, and many more. 

Genus Vahlkamfia Chat Lon and Lalung-Bonnaire, 1912. 

Definition. Gyimianucbida , with vesicular nucleus (protokaryon) 
having one large karyosome with or without a centrosomo, with little 
peripheral chromatin, with division by pronuiosis. Cysts typically 
uninuclear. 

Remarks.- -Practically all cultivable amoebje isolated from human 
stools and posable water by various observers belong to this genus. 
Cropper has growq a peculiar amceba belonging to this genus in 
citrate solution. 

Type.- Vahlkamfia Umax Dujardin. 1841. emendavit Vahlkamf, 
1904. 

Vahlkamfia punctata Dangeard. 1910. 

This amceba was found in indo-Chiua in the motions ot a case of 
diarrluea. The ectoplasm is raiely visible, and the tndoplasm is 
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Pig. b 2. —Amu-ba and Cyst pound in Human vnd Po.sM.bsixo 

this Limax Type op Nucleus. ( a ) Trophozoui, ( h ) Cyst, (x 1.950 
Diameters.) 

(After Jamas, from the Amials of Tropical Medicine unit Parasitology.) 

very basophile, while the method of division is by promitosis. The 
cysts are 8 to 12 fi in diameter, with a thin wall showing a double 
contour ornamented with punctations, and always uninucleate. 



x. -'i * < ms 


Pig. or —Loeschia nuttulli Castcllani, 
iqo8 coniaininc Riiu Blood ('eli.s. 
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Vatalkamfla lobosplnosa Craig, 1912. 

Synonym. —A nuiha Johnsf>inosa Craig, 1912; V. withinorei 
Hartmann, ripra. 

This amoeba was cultivated from a dysenteric stool from a patient 
in Manila in 1(105. and first described by Musgrave and Clegg. In 
r«)i2 it was studied by Craig and called Anuvhn lohospinosa. also by 
Williams and Calkins, by James, by Liston, and by Wells. 

James, in the Canal Zone, obtained this amoeba lorn considerable 
period Irom the faeces ('I a patient which were guarded against con¬ 
tamination. and hence it must be admitted that it can live for a 
time m the intestine ol man. lmt it is probably non-pathogenic. 

On tin* other ha ml. 111 all the othei reported cases it lias occurred 
as an aerial contamination oJ the f.eces 01 pus 111 which it has been 
found. It was first cultivated bv Musgr.ive an<l Clegg. 

() I III K SlM C IKs. 

In Kp/ Kiienen an«l Swellengiebel divided the species ol Li max 
amtrha into thin- type-i, the / ima\, tile I'ndolimm. and the Pseudo- 
Umax ; but taking Y.limtn Dujardin. i8.ji, emendavil Vahlkaml, 
loop as the tvpe species, and allowing that 1\ lacitslris Naegler. 
1909. is tlu same species, the h»l lowing are known: 

A Small form'-. 15 miirons :• 

(\sts 1-5 uiicions in diameter—-I'. Umax Dujardin, 

1N j.i. imemhtvil Vahlkaml. H1U4. 

Cysts o\er 7 microns in diameter. • 
f</) Karyosome surnmnded by a« pel iphnnl row of 
chromatin granules 1 . hiccrUc Hartmann, 1907. 
(/#) Karyosome not so surrounded -Y. frasi.hi Hart¬ 
mann and I’rowa/ek, 11)07. 

H. Medmm-siicdfarms, 15-.jo microns . - 

[a) Trophozoite binucleate C. diploidea Hartmann 
and N.iegler, too.S, 

(h) Trophozoite uninucleate: 

1. Contractile vacuole present- C. (achypodia 
(daeser. J912. 

•2. Contr.ictile vacuole absent— 1 ’. polypodia 
Sclmtze, 1875. 

C. Large forms reaching to 50 mnrons :— 

(//) Trc>])li(»zoite binucleati !’. hinmleatu (irubcr, 

188.}. 

(//) 'rrophozode uninucleate.- - 

1. Ectoplasm like a lamella- Y. lamcllipoda 

(ilaeser, T912. 

2. Ectoplasm not so distinct :- 

(1) Nuclear division promitotic- -F. alhida 
Naegler. 1909. 

{21 Nuclear division mesomitotic -V. guttula 
Dujardin, rrjT2. 
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V. binuclcata may be a stage in the development of Pelomvxa, 
which appears to be impossible to Jepps and Dobell, while Alexeieif 
places it in a genus Hurtmannella with a type H. hyalima Dangeard. 
which Jepps and Dobell say is quite different. It probably requires 
a new genus creating for itsell. I’, difioidca was obtained by 
Hartmann and Naegler in cultures Iroin lizard fa*ees, and has been 
found bv Jepps and Dobell in human heces which had been kept lor 
sometime. Alcxeieffpropo-.es Inplao it in Saffinia Dangearrl, iSqb. 
I', fici'dophlhora Caullery, mio, is like 1 '. Umax, but is parasitic in the 
eggs and embryos oI a crab, belonging to tin* genu.-. IVltogastei. 

Vahlkamfla nana Weuvou .nnl OTnimnr, 1(117. 

Synonym. hnlam,vba nana Wemon and O’Connoi, i<>i 7; 
Vahlkamjia nana Drug, Kjrj. 

Definition. ]'ah/kam/ia ol small M/e (5-10 microns), moving 
slowly, with blunt ectoplasmic pseudopodia, nucleus with membrane 
and large central karyosome, cysts 7-S mS-to (when elongated) 
microns with one to i0111 nuclei, willioul ehiomidial bodic-. 



a • b « 

l-'ii.. Oj.— Vahlkanijui liana (Wi xvov \\n O’t'owoii, ioi<>). 

(ff) Trophozoite. in sh toinliliuns; (h) iroplio/oile st.uneii picpar.Llinn; 

(0 1 yst with two mulri. 

(\lter Wenvoii .nnl O'l'ounnr, trom the puhlu at ions ol tin- \\ rJIconu? 

Huieau ol Scientihe J<ommiv1i ) 

Remarks.- This a nucha was found by Wenyou and O'Connor in 
ligypt, anil we have seen it 111 the Anglo JCgypti.m Sudan and 
Soul hem Italy. It has bem coni used with roli, /.. hi'tlolyiiia, 
and V. Umax. V. nana has not been cultivated. 

Time will be required to show definitely Us generic position. 
Provisionally we lia\r placed it under Vahlkainha, though its cyst 
is biiiucleate. * 

Genus Dientamoeba Jepps and Dobell, iqitt. 

Definition, -t/v mnaniuhida ol small size, without a known flagel¬ 
late. stage, and typically binucleate, with both nuclei ol the same 
sizi* and structure. 

Type Species.- Dicnlanurha fra^ilis Jepps and Dobell, tiji8 , 
found in man. It is the only known species at present. 

Dientamoeba fragilis Jej)j)s and Dobell, iqi8. 

Definition.- --Dienlamaba with the generic characters. 

Historical.- -This anueba was first detected by Jepps aud Dobell 
in HJ17 in a native of tile British Isles who had never been abroad, 
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but Was suffering from slight diarrhoea, attributed to a chill. It was 
found in British soldiers who had been to Salonika, and in natives 
of New Zealand serving as soldiers. In all it has been seen in seven 
cases. 

Morphology.- -It is a very small active organism, measuring when 
rounded some microns in diameter, and moving about 

by means ot extremely thin, hyaline, leaf-like pseudopodia composed 
of sharply defined ectophiMii. The rest ol the body is often rounded, 
and consists ol granular endoplasm, and is situate posterior to the 
pseudopod in, thus giving a snail like appearance during active 
movement. 

The cytoplasm is alveolar and contains bacilli and cocci. There 
is no contractile vacuole, lmt there are diffuse brown-stained 
patches indicative of gl\ cogen in iodine-stained preparations. 
The anueba is binucleate in about So per cent, of the forms ex¬ 
amined, and those nuclei air usually invisible in the living organism. 
In stained preparations they are 2 microns in diameter, and e« ch 
contains .1 large central karyosome surrounded by a clear zone, which 
is traversed by a lew very line radiating linin threads, and which 
separates the. karyosome from the. extremely delicate nuclear mem¬ 
brane, on which there is no chromatin. Their is sometimes a 
separate granule to be -.i>en tying in the centre of the karyosome, 
which is tlie centriole ol many authors. 

Life-History.- -No signs ol division or oy-.t formation have been 
observed. « 

Habitat.- The intestine oi man, probably injhc colon. 

Food.- Small bacteria and yeasts living in the intestinal contents. 

Pathogenicity.- -It is btlieved to be lion-pathogenic. 

Cultivation.- -So lar all attempts at cultivation have failed. 

Binueieate Amoebae. -WV have already noted under the genus 
Vahlkamlia two binucleate amo*b;e in addition to 1 ’. tunui- viz., 
1 ’. Jiploiilca Hartmann and Xaegler, igoN. with occasional uni¬ 
nucleate fortns, and V. binuclcata timber, 1NS4, and have shown 
that they probably are not Vahlhamfia and equally tiny are not 
IHentamu ba. Another binucleate form may be A ma ba mira Glaeser, 
1912, about which there appears to be much doubt as to whether 
tlie name was given to .* binucleate or uninucleate form. Schau- 
dinn’s Pat anurha is a marine binucleate amoeba, and forms a genus 
in which Janiclci in 1912 placed some of Grassi’s parasitic amoebae 
found in 'Sagitta. In these amoeba* the two nuclei are dissimilar, 
one being a nucleus and the other a Nebenlo erpor. Craigia {vide 
infra) may also possess two dissimilar bodies, one a nucleus and 
the other like a Nebenkoerpcr. 

Genus Craigia Calkins, 1912. 

Definition.- — Gymvanuebida. tree swimming nr parasitic, with a uniflagellate 
swarm stage, and with 01 without an extra nuclear NelienWrper-like bodv 
in the endoplasm. Ectoplasm seen on movenu nt; size 10-25 microns. 

. History.— in 1890 Schaudinn described thelit e-history of Paramabaeilhavdi 
Schaudinn, 1896, which possessed a cytoplasm- extranudear body, which he 
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called a ‘ Nebenkoerper.' Reproduction was by simple fission and by cyst 
formation, in which tho parasite broke up into a number of spores, each of 
which contained a piece ox the nucleus and a piece of the Ncbcnhoerper. Each 
of these spores develops two flagella, and breaking out of the cyst forms the 
swarm stage. Finally the flagella are lost, after longitudinal division, and the 
spores become small amoebae. 

In 1906 Craig found a parasite resembling tha t described by Schaudinn 
in the fasces of patients suffering from chronic dyscnteiy in the Philippine 
Islands. He considered that they w ere the pathogenic agcnl ol the* symptoms 
lrom which the patients suffered, and because ol their similarity to St haudinn's 
organism called them Parameeba hvmiuts Craig. iguO, and as such we described 
them in the first two editions ol this work. 

In 1912 Calkins considered tint I Craig's parasite could not be classified in 
_ the genus Parameeba, because its swarm spores have only ouc and not two 
flagella, wliile its cxtranuclear tiody is apparently diderent from tlial in 
Parameeba. He therclore gave it the name 1 raigia homims (Craig, 1906), 
which Jepps and Dobell consider a non-exigent organism and the genus a 
nomen nudum. 

In 1915 Barlow discovered a new spot ies, whit h lie called ( raigia migrant 
in Honduras. 

Craig thinks that proliably infections with this parasite are witlesprcad, 
and that they may be often coiitoundcd with Ccieoninnads, etc. 

Species. —There are tour known species —viz., two parasitic in marine worms 
and two parasitic in man. The lai ter ai e distinguished as follows■— 

A. Smallacccssoty cxlramndeur lwly present in larger torms. Flagellate 
fonns multiply by longitudinal division— llamims. 

H. Small accessory'extranui |i-ar body absent. Flagellate forms do not 
divirlc— Migrant. 

Cralgia hominis Craig, njou. 

Synonym .—1 ^amaiba homing Craig, rijon. 

Definition. —Craigia fti which the ;i< 1 essorv iiuclcai bodv is p'isfiii in the 
larger torms, and the swarm spires divide longitudinally, tin :n < v ssorv liody 
ami the motile organ participating in this division. 

History.-— It was disun eml in 1 ryx> bv Craig, in the Philippine Islands, m 
cases of ilironic diarrhoea, ami in ioi.s bv Ikulow, in Honduras. where it not 
only causes a iorm of ehronii di.irrliasi, but also severe ul< einlivc conditions 
oi the intestine, resembling those ol niiuebie dysentery, ltarlow fullv coil 
firmeii Craig’s observations. 

Morphology.— In the amoeba tinge it iue.i-.uies lrom 15-25 miuons, and 
possesses an ectoplasm wliiili is dearly visible during motion, but not while 
at rest. The endoplasm is granular, aiul < ontains a nucleus whii h is distnu t 
and composed almost entirely ol chromatin. There is ,dso an extranin leai 
body which is of an acc essorv nalm e. 

Llto-Hlstory.— ‘ The ama'bu uui reproduce by binary div ision I of some turn, 
at the ond ot whii h it encysts, surrounding itself with a double continued 
envelope, and divides into a number oi small, spherual bodies, each oi winch 
contains a piece of the nucleus and n portion of the accessory body. Tile cyst 
now ruptures and the spores escape as uniiUigclkiU: swarm s|K>ies, some 3-20 
microns in length. Tins is the flagellate stage. These little peai-shaped 
flagellates divide by longitudinal fission, 111 which the at 1 essory body ami the 
flagellum take part. Later the flagellates tease to move, lose their flagella, 
and become annebai, thus completing the cy« le ol the lilc- history. 

Cultivation, —We are not a ware ol any at tempts at artificial cultivation. 

Pathogenicity. —It causes chronic diarrhoea and dysentery in man. 

Craigia mlgrans Barlow, 1915. 

Biiflifition.—Craigia in which the accessory nuclear body is absent anil in 
W nrt j. “ e swarm spores do not divide longitudinally before becoming amoebae. 

History,— It was discovered by Barlow in fifty-oue infections in Honduras, 
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where it caused a severe dysenteric condition in the lower bowel axul sometimes 
liver abscess. Barlow notes that it may be necessary to place this species in 
a genus distinct from Craigia. 

Morphology. —The arna'ba measures some 11-30 microns, the average being 
20 microns. The endoplasm is granular and contains a nucleus, but no 
accessory nuclear bodv. 

Life-History. - r he iyst< measuie iS microns, and the flagellates, of which 
thercarc lortvm nioiein.i » vm, .ilinut t 5 microns. Tliesc flagellates do not 
divide, Imt pas-direeth into the auneha tinge. I 

Pathogenicity. 11 < .m-i-.si \en dv-< nleru lesions anil liver abseos'ein man. 



Fig. 1*4. ---Diagram 01 Tin: l,n k-Cui.ia m- < nu&ut hnninns Cruo. 
(-\fter Craig, irom the .luutiuu, Journal of Mutual Sciences.) 


OltDKK II. IHIKWIU IIIDA. 

Synonyms.- / ihsa J.<-idv, 1N70: Te->t«ccu. 

Definition.- AnneUc with <1 sin II 'ompn-cd oi dilfeii 111 nialeiials <.( men ted 
on n ehiljiKius base. Through I lie tingle opening 111 this .shell pscinlopodia, 
whn limavlu loltoseor lmim lied I>111 whi'h m vei anastomose, prujei t. 

Fvmily Cikhmuii 1 Fimer and Fnkcrt, iNmo 

Definition. -'I In 1 <imu-luda with simple -lull, composed lor the most part 
ol cliitin, without 1 ah .nvoii- depo-itn and single i liaiulieml. 


Genus Chiamydophrys Khrenheig. 

Type Species. ( hhiHi\ilnj'hr\". 1 hi hr/\ -. [ ; lireid>iug. 

Chiamydophrys enchelys liln cubing. 

Synonym.- Chl.nnyt/n{>hry* s lercorta Cicnkowskv, jNjo, Leydenui I'M mi para 
Schaudinn, i8q(>. 

This rhizopod (Fig. 66), wliii li is believed to be paiasitii in man in one stage 
of its life- history, can be found glowing 111 human la*ies, as well as in those 
of thdfpw, the rabbit, the mouse, and the lizard J1 i& oval in form, enclosed 
bv a shell, except anteriorly, where the filiform p.scudof>odiu pi eject. The 
body of the parasite is divisible into an anterior portion, in which lie the 
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contractile and food vaiuolcs, and a posterior, with the nucleus. Reproduc¬ 
tion is by' bud-fission,' by which is meant that half the protoplasm protrudes 
at the mouth and forms a new shell, and then sepaiatcs from the other half, 
which retains the old shell. If 
two forms reproduce by ' bud- 
fission ’ close together, tin- 
daughter cells may partially 
coalesce (plasmogamy), forming 
large colonies of twenty or more 
individuals. The parasites 111a v 
become encysted. 

The sexual proress stalls l»v 
the extrusion of all foreign sub¬ 
stances and the collection of the 
remainder of tin. plasma and 
the chromidia into the shell. 
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(>S (,hluni\ttnfihrvs .udulv 
(I ,KYIJJ.N1A SlA'.l ) F’llkl M'l Ki,. 

(Atti-r Sch.uulinn » 


00- ■ ChUnuvdnj'hrv « cnchclv .■> 

r'llKl-NI'.l Ki.. 

(Alter f'lenkowsky) 


The chromidtal m.iss bleaks up into a numliei* nl multi, nevei more than 
eight .around wlm h the plasma di\ nh-s, lormmg sw.iim 1e lls, whi« h, developing 
two tlagi-lla at one pole and 1 scaping hum tin-1 ell, ninjug.ili- with the .swarm 
cells of another individual, and tin 11 become einjsted. When the 1 yst 
ruptuie.s under favouiahh- 1 m miislam c-.s. u little- ajmi-b.i escape:-, which 
speedily forms a slnll, and becomes 111 due course an adult C'hluniydophrvs. 
II. hmvexer, if eiders man it m.i\ u m.1111 in the amu-lmiil stage, .mil asstn h was 
foimerly called J.rvJt m>i j,-i imi. , '/>iiiii b\* Sc handout. The\ 'weie, however, 
01 lginnlly observed l>v Licbci ki.im lnasidic thud taken from persons -ulCering 
Irom a malignant giowtli, bill hi-did not deteimine I In tr true online. La\ den. 
ag.iinobsming Hu sen lls in two similar cases,caused lie m In be examined by 
Si jiundinn. Ixauenslein and Ifelila liawaKn seen lln-in in a case of cancer. 

They are splitliml 01 uiegul.ulv polvgon.il, \ to *i» /1 ii^linmeler. with 
knobs projoi ling Iroin the siirliuc.' lh"e\ pcK.-e-j a distinct ectoplasm with 
hyaline pscmlnpodin anil a huge va.seul.ii nin U-iis. Ikwli.pnu nl takes plan, 
bv binary fission and gemmation (Fig. 1.5). 

Classification,-- We have retained the old classification lor lln m gain sin, 
and have not placed it in the Forammik-ra, as is done by many author... 
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CIIAITKK XVIII 

MASTIGOPHORA AND PKOTOMONADINA 


Mastinopliorn-- l-ullagellaia I'luioinmiaduia Mmiuzoa- (hromonadidne 
liodomda'— Cfn iiiuonadula' 11 tiamitula- Keforcmes. 

MASTIGOPHORA Diesing. iKfm. 

Definition.- IMasmodromata with one »»i mon* permanent flagella 
which mtw .is organs ol locomotion, aivl at times* for tin: capture 
ol lood. 

Morphology.- The ATa*digophoi.i arc usual 1 \ microscopical in size, 
but have a tendency to colony lormation. 

The ectoplasm is present in the hum ol a sheath called the peii- 
plast, a teim wliicli n reallv liotanic.il in its meaning. The peri¬ 
plast contains contractile elements called imonenies. The flagellum 
ma\ be situate anteriorly (tractellum) or posteriorly (pulsellum); 
theie may be but one (monomastit:ole), two. oi lour ol equal length 
(isomast igote), one long and one short (para mast igote); pne anterior 
and one posterior iheteiomastigotr); several ilagellp placed together 
(polymastigote). or numeious flagella scattered over the bod\ 
(liolomast igote). 

The typical flag* Hum consists of an elastic axial core more or less 
enclosed ina conliactile sheath horn which the* end-pace 'projects. 
It takes its origin irrmi a giaimle situated in the cytoplasm, and 
apparently forming only a swelling at its base. The swelling is, 
however, a centrosome. to which various names have been applied, 
such as basal granule or hlcphaioplast. Sometimes this centro¬ 
some is contained in a special nucleus which is called a kineto- 
nucleus. The centiosome-bleph.uoplast ma\ be single, when there 
is only one flagellum; or multiple, when there are manv flagella. 
I he flagellum mav, howevei. ])eiietrate deepei into the cytoplasm, 
until it readies the nucleus. I his prolongation is called the rliizo- 
plast, which may represent the central spiiulle (ceiitiodesmose) of 
the achromatic elements ol the dividing nucleus, and which connects 
tlie divided poitions ol the original centrosome; or it may have 
arisen simply an outgiowth Irom the blepharoplust. Thus, the 
various parts ol tin* flagellum ma> he rhi/oplast. blepharoplast, 
sheath 01 env< lope, and end-piece. 

If the centrosome is single, it may be infra- or extra-nuclear, 
and in either case is a cenliosome-bkpharoplast; if multiple, the 
portion connected with the nucleus is the centrosome, and that 
connected with the flagellum is the blepharoplast. 
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The periplast in the heteromastigotes may be drawn out into an 
undulating membrane which helps locomotion. 

When the periplast is thin or absent the body-form may still 
be preserved by an internal stiff rod—as, for example, the axostyle 
of Trichomonas. 

There is a difference of opinion ns to which is the anterior end of 
the mastigote. We believe, with Sanihon. that tin* non-flagellate 


end should correctly be consulen 
authorities hold quite different 
views, and our anterior end 
will correspond with m.miv 
other writers’ posterior. Veiy 
otten there is a depiessiou 
somewhere on the surlace ol 
the animal, generally near the 
base of the flagellum, which is 
intended for the reception ol 
food, and is called the mouth 
or cytostome; moie raielv then 
is an (esophagus leading into 
the interior of tin* cell. Nnlri 
tion may be holo/.oie or holo- 
phytic. but this hnrdlv concerns 
us, as the* lorn is to bedesciibed 
are all parasitic, and live in 
fluids irom which they absorb 
nourishment by their wlmli* 
surface. 

In the cytoplasm llieie is a 
nucleus, mill in certain tonus 
two nuclei: a trophoiiucleiis tor 
nutrition, and a kinetonueleii^ 
for movement. The diameter 
of these nuclei will be dealt 
with in detail in the section 


•d as tin* anterior end, but several 



l-n,. (»7. DlV.lt AM ol- Till-. J.1HIS- 
Cyci i.s oi- a Mas rn, di'Ii {Coftro- 
molin’! suhtiii * Doiiku.). 


Tiypanosomidfu. The cyto¬ 
plasm may also < on tain food 
vacuoles, contractile vai uoles. 
chromatin particles, and nieta- 


Tlu* upper rvilo demoihtrates simple 
fission ami the Iqwer sporogony. 

Viter l)ol»cll, hum the QuarUrly 

loitl Hill Ilf Wit JU.sAl/Mf til ,S Clt'HCC ) 


plastic granules. 

Life-History. - -Reproduction takes place asexuallv by simple 
division. Latent or enevsted forms are also known. 


The whole subject ot the structure and lile history ol the parasitic 
Mastigopliora requires much further research, which, indeed, is 
being rapidly carried out all over the world in iact, so rapidly that 
it is liardlj' possible t«»write anything on the subjei t as a whole which 
will not quickly he out of date. 

Classification.- —The Mastigopliora may be divided into subclasses 
as follows:— 
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A. Body inflated with gelatinous substance —Subclass i, Cysto- 
fiagellata Haeckel, 1873. 

B. Body not so inflated 

1 . Periplast iiiarRerflv thickened, with two flagella arising 
in the middle of the body, one trailing and one lying 
in the transverse groove— Subclass 2, Dinoflageliata 
Biilschli, r88.=). 

II. Periplast thin, with a variable number and arrangement 
oi flagella- -Subclass 3, EnflagcUaia Colin, 1887. 

Onlv the third subclass concerns us. 

SI T 1 M'J.ASS Jil r FJ.A(ilCU.ATA Cohn. 1887. 

Definition. - -Ma-digophora without body inflated with gelatinous 
substance, and possessing a thin periplast and a variable number 
and arrangement «»1 flagella. 

Classification.- -Tin* iviitla gel lata ninv be classilied into orders ns 
follows ■ - 

A. CJirniHiifop/wrc'i often present .- - 

I. With cellulose envelope -Onlei I, Plivtumonadma 
Blochmanu, 1895. 

II. Without cellulose envelope - 

A. Small ioi ms without u^ophagus or vacuole system 
—Oidei 2, Chrtonmnoiuidina Klebs. 1872. 

11 Large lorms with (esophagus and vacuole system— 
Order 3, Euglcnoidina Ih'itsclili. 1884. 

B. Chromatophores absent :— 

I. Anueboid forms in which flu* food is captured by 
. pseiidojiodia- Ordei 4. Rhizomastigina Biitsclili, 
i8Nj. 

fl. Xon-anveboid forms in which tin* food is usually 
captured bv flagella- Order 5. Protomonadina Bloch- 
mann. 1805. 

We are only concerned with Order 5, Prolomonadina. 


ORDER V. PROTOMONADINA Iilo. liinami. 1895. 

Definition.- -Eullnuellata in which chromatophores are absent and 
in which tin* individuals are non-anurbuid and usually capture their 
food by flagella. 

Remarks.- -As defined above, the Protomonadina is a large order, 
and includes the Polymastigina of Biilschli and Bloehmann, as well 
as the Binuclcata of Hartmann, both of which were treated as 
separate orders in our previous editions. We. however, fore¬ 
shadowed a return io Doflein's method of classification, and dis¬ 
cussed the whole subject on pp. 282 and 283 ot the second edition. 

Classification. —So large is this order that, for convenience’ sake 
as well as for morphological reasons, it may advantageously be 
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divided into two suborders after the method of Hartmann and 
Chagas, which is as follows:- - 

A No tendency to bilateral symmetry in undividing forms — 
Suborder i, Monozoa HartraRtan and Chagas. 1911. 

13 . More, or less tendency to bilateral symmetry in undividing 
forms—Suborder 2, Diplozoa Hartmann and Chagas. 1911. 

SnuoKm-.K T. Mhnozma Hartmann and Chagas. 1011. 

Definition.- --Protomonadina without tendency to bilateral sym¬ 
metry in undividing lorm«. 1‘he .interior llagella'varv Jrom one to 
many, in addition to which a trailing tlejellum orjundulating mem¬ 
brane may be present. 

Classification. ■—TJiis suborder can be divided into some ten 
families as follows - - 

Pi At. nos 11c; Tauli- oi- jiik Monozoa. 

A. One flagellum present 

• I. With a collar- Pa mily t , Craspedomonadidtu Stein, 1878. 
11 . Without a collar:- - 

(a 1 Kinetoiincleu-' not M-p.ir.ite from the nucleus— 
P*.mnl\ 2, (heomonadidic Seim. 1900. 

(to) Kinetoimdeus s- paiate lrtun the nucleus - 
F'amih ji, Trvpnnosnmidcc Potlein, 1901.. 

B. T4&0 flagella present.: 

I. Bpth anterior:- 

hi) Fnequal- Family .j. Monadtdtr Stein. 1878, emeu- 
dav'l Seim. 1 poo. 

|/») Kipt.-il— Family 5, Amphimonadidte Kent, 1880, 
emendavit IhiW.liii. i8Nq. 

II. On«- anterior and oiu- tiailmg ll.igellum:- - 
{a) ['railing flagellum tree: - 

1. lu horny slnatli and with lip or proboscis-like 
process Family (>. Hihreidtr Stt in. 1S78. 

•2. Without sheath or process Family 7. liodo- 

nidte Biitschli, 188.J. 

(h) Trailing ll.igellum in part attached to thr body— 
Family 8, ('ercomonadidu ■ Kent,* 1880. emendavit 
Biitsciili, 1881. 

C. Three to siv anterior flagella, with or without one trailing 

Hagelhun (except i.mhadomonas with one anterior and one 
cytostomic llagellum) -Family 9. 1 etraniilidie Kent, 1880. 

D. Numerous anterior flagella - -Family 10, ('allimasligid,e da 

Fonseca, 1915. 

Ol these ten families wi* are concerned with only five, ol which one, 
the Trypanosoinidie, because of its importance, we shall leave till 
tne next chapter; so that at present we will consider the following 
iamilies only: -- 
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Family 2. Oicomonadidsc. 

Family 7. Bodonidu.*. 

Family R. (Vicomonadida*. 

Family 9. Tetramitida*. 

I'am 11 Y OiroMnN \Diiu-; Seim, H)oc. 

Synonym.- f'emmonndimi Savilli* Knit, iRSo. pro parte. 

Definition.- -Monozoa with a single flagellum. no collar and no 
kinetonucleus. 

Remarks. I'liis family was lm mod by Si*nn lor Oicomonas. several 
alli.Hl forms ol which air to-day classified in tin* Trypanosomida*. 

Type Genus. --Oicomonas Nivilli* Knit, 1RR0. 

Classification, The vaiious gi-ner.i ol this lamiK may hr differ¬ 
entiated as follows:- 

A. Without definite mich-us. ('hromiliu diffuse-- -Selenomonas 
(Scfenoniastix). 

11. \\ 1 1Ik drlimir nuclriis: - 

I’ Rhizosivic: not known to In' present :■ - 
(<#) Flagellum anlriioilv directed: 

Body ov.il «>i loimdisli Ohonionas. 

( It) Flagellum trailing or posterior:- - 

1. Body long spindle-shaped -Aneyromotias. 

2. Body iluct -comen *d bowed leaf-shaped- - 

Phylhwinjitis. 

II. Rkizostvfe present - , 

Body (>-11 - ] 5 microns. FhgeUum springs 
from a small basal granule, and is continued 
b.ickwards into llu* body by a dark staining 
hlamrnt, tin* lhi/.ostvl** Rhizomastix. 

Only the first genus concerns us. 

Genus Oicomonas Niville Kent. 1RR0. 

Synonym. ( en oninnos Davaine, iRf»o, bro parte nee Dujaidin, 
iR | t . 

Definition. -Oicomon.idula-, with oval or roundish body and one 
anteriorly directed flagellum 

Remarks.- In iR.]I l)ujardin loi undated the genus Cercomonas, 
which Wenyon lias placed upon a firm basis. 

In rROo i)avaine ilescribed two varieties ol flagellates which he 
found in cholera motions. The first and larger ol these, which lu* 
calls A, is without doubt ( tnlomastix mcsnili, while the. second and 
smaller is an Oicomonas. rntortunately Davaine called both these 
parasites Cercomonas homims, but the genus was one of his own 
construction, and most assuredly was not the Cercomonas ol 
Dujardin. 

In 1&80 Saville Kent formed the genus for uniflagellate free- 
swimming forms, which are capable ol temporarily fixing themselves 
to any .object by extending a sarcode thread, which can be withdrawn 
when they start to swim. 
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Tliis sarcode thread was the 4 only point of distinction from tlio 
genus which Savillc Kent called Monas, but which Stein in 1878 
had improved, so that it came to be defined as possessing two anterior 
flagella, one long and 0111* short, while the posterior end was capable, 
ol forming a lilifoim pseudopodiuui. In view ol this, anil as the 
filiiorm p.seudopodium is not an essential chaiacter, Oicomonas 
came to be looked upon «is including lonns with a single anteriorly 
directed flagellum, anil as such requires investigation by modern 
cytologioal methods. In this genus must come all those organisms 
which resemble Form B of Dav.line's ('en onwnas hominis. as this 
is not a (Yrcomonas, and lhe\ must include Manas pyophila 
Blanchard. 

With regard to the flagellate called Monas lens Midler, 1780, anil 
reported a^ being pie*M*nt 111 m.m. it is not a Monas, blit wasclassilied 
by Saville Kent as a Ileteromita. It mavbe.i Hodonru Piowa/ekia. 

Type Species. Vimiuona^ mn/ahilis Saville Kent, 1880, lound in 
vegetable infusions. 

the mine iinptui.iiil parasitic species which concern us are- 

Oicomonas pyophila k. Blanchaid, 181)5, 

Oicomonas hominis Oav.mii, 185 j. 

Oicomonas vaginalis Ca-.iell.im .mil Chalnier-. njoi). 


and these may be dilferentinted as follows:- - 

A. With thick cuticle Vyuphila. 

B. Without thick cuticle, in human intestine —llumims. 
<\ Without thick cuticle, in vaginal mucus -1 ’a^ina/is 

Oicomonas pyophila k. Blancliaid, 181,5. 


Synonym. Monas pyophila k\ Blaiich.ml. 1805. 

Definition. Oi« omoiias with a thick cuticle. 

Historical, -(.rimm lound this H.igellate m the sputum and pus 
of a pulmoiian and ol a hepatic abscess occurring in a Japanese 
woman living m Jvippho. The oiganisiu reipiircs veiuvestig.ilion 
by modern methods. 

Morphology.- -The H.igellate mcasiues y>-(>o microns in length 
and is heart-shaped, being enclosed in .1 thick cuticle which extends 
into the cytoplasm, dividing it into three parts, and is continued 
along the flagellum for a considerable distance. At itsf tip the flagel¬ 
lum is free. 

Life-History. - -Nothing is known as to this. 


Oicomonas hominis (Davaine, 185.1). emeiniaoit C.istcllani and 

Chalmers. 1018. 

Synonyms, -Ccrctmwnas hominis Pav.une, 185^. pro parte - 
».(!., Form B. 

Definition.- Oicomonas with a thin cuticle. 

History.- In 1854 Davaine described two tor ms, A and B. under 
the heading ('ercomonas hominis. Form A is Chilomasln mesitili, 
while Form B is Oicomonas hominis. 
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Morphology.— 0 . hmivis is a round or pear-shaped parasite 
averaging from 8 to io u in dia motor, with a long flagellum projecting 

from the more pointed end. 
There is no undulating mem¬ 
brane. The nucleus is small, 
indistinct, and usually situated 
ue.ir the flagellar extremity. 

Life-History.- Reproduction is 
by binary iission, and Perroncitc 
and I’i* eardi have described en- 
cystmcnt. 

Habitat.-- According to our 
experience at autopsies, the 
parasite nuy live not only in 
the small intestine, as generally 
stated, but also in some cases in 
the large intestine. Oicomonas 
is uadily killed, as observed by 
('.istell.ini and Wilhy, by a solu¬ 
tion oj mrtliylene blue (i in 3,000). 

Oicomonas vaginalis Castell.mi and ('hainters, kjikj. 

Synonym.- ( rn ommnts ('. stelhmi and ('liahneis, 1909. 

This is a pear-shaped or rounded parasite, measuring 5 to 12 fi in 
its maximum diameter, and provided with one flagellum, a small 
nucleus, and food vacuoles, but without a pulsating vaouole. It is 
not uncommon m tlie vagina oJ native women in Ceylon. 

Oicomonas perryi Cab I dlam. 1 y > 

Synonym.- ('< rirtwums fen w Castellani, iqoy. 

bound bv Cash-llnm in CVjloii in mould vs (Mitf tints {nicalus and Semito- 
pilhau * p/unuus) suffering Iruin dianhua. It it, morphologically extremely 
similar to n. how nils, being romifIi-.li 01 pear-shaped, 8 to 12 /( in diameter. 
'Hitie i'- one Jlandlum oiigiiiating noni the pointed end. The nucleus is 
situated near 1 h< ilagellar end. lo-piudm lion si tins to be by binary fission, 
but tysts tan be si en 

Other Species.- i> anal is Ilavame, in the alimentary canal ol ducks; 
O. cams r.iul.j ami 1 'da fond, m dogs; o. gallinamm Ihivainc, in fowls. 

Bodonids Kiitsclili, T884, emendavit Dollein, 1901. 

Definition.- Monozoa, free living or parasitic, with one anterio; 
and one posterior (or trailing) flagellum, with nr without a kincto- 
nucleus and an undulating membrane. 

Nomenclature. Ill part, at all events, this Jointly represent the 
Hcteromitidfe ol Saville Kent, as Hctcnmnla Dujardin. 1841, is in 
part Bodo and in part Cercomonas. 

Typegenns.- Bodo Stein. iSjS. 

Glassification. —The following is a poor attempt to differentiate 
the genera of flic Bodonuht known to us:- - 
A. With an undulating membrane- 

I. Kinetonuclrus well marked— Tryfanaflasma. 

1 1 . Kinctonucleus poorl v ma rked- T ryfanophis. 


( 
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B. Without an undulating membrane, but a kinetonucleus may 
or nmy not be present• 

I. While swimming all flagella are posterior. (Genera 
with which we are not concerned, as vet not found 
in man.) 

II. While swimming all llagella are not posterior 

(a) Body with antero-postviior groove ■f'olfioncnia. 

(b) Body without such a groove: 

I. Food believed to enter anteriorlv:— 

(i) Kinetonucleus absent- So Jo. 

(•!) Kinetonucleus present Prowiizckia. 
i. Food believed not to enter anteriorlv. (Genera 
with which we are not concerned, as not 
vet found in man.) 


Trypanoplasma Lavei.m and Mosuil, uku. ,iumriavi/, iu t ,.j. 


Definition. d kidoiiid.e li\ im; ill ilie Iil<iiiil .mil .dinu-uiai \*i .millnl vei telnales 
with two ll.igcll.i- one i»n»j«. ling .lnlirunlv and the other 111111111114 iiii.steumlv. 
ajid raising the puiplasi min .m undulating nieinbi.inc. Kim-tmun Inis 
almost <is large as Hie truphnnni lens, spmogouv in tin-1Inlulmea. 

Remarks. - - 1 Ins genus, w till h was in,s| desi 1 il•« « I liv La\ et.111 .liuI Mesnil, i.s 
interesting, tii.st, because it allows deiinitely an «• 111»*ii»»r llagillum. which lias 
disappeared 111 most li vpaiiosom.s, and a pustmoi Uagclluin. which, like all 
tr\ pannsonii'S, f arrii s i tie lindula 111>^> nn nilii.ine, •■ci oinlle, liei aii.se, ;u 1 01 ding 
to Ccgrr ami K(*\sselit/, nirin bei^id tin . genus ai e para-aln in the ;diiiu;nl.ir\ 
eanal ol fish, and not in tin lilnml. 

Morphology.*- '1 he IkhIv oi a try |>anopkisiua 1-. 1l.1tit mil, and nlleii «111 ved, 
with a ioiua\e sidejhii ker lli.m the imivex. to wlu» li 1 In undulating mem¬ 
brane is .ittai lad. I lie hod\ 1. -.ult and ut c hanging lorm At tin 1 puutuni 
ot tile anii nut and middle tlnid*. nt the body 1 ail be s< 111 two masses ol clno- 
inniin. t lie one on I he K)im\ -ade is the lrophnnui U ns, and the otln 1 mi the 
loiii.m suit tlie elongated kinetiiiiin ItUs, 111 P.iin ul wlm h aie two small 
(hinmaiie grannies, oneol whii h gi\rs use to an aiitm-n il.uMIum wlmh be- 
«dines liee at once, and tin other to a posleiim. w Im h, tinning li.ukw.iids, 
runs the whole length ot the 1 a ioplnsin, lai-inp, tin pinplast into .in tin* 
imlaiing nieniluaiie. 

Life-History.- lHu.-ami is longitudinal, Hie kinetonn. Il 11-dn a I nn* hist, and 
then the llagella. 

Olten 11 ypanojilasnial.i-'liowsi.'a^onable \ana 1 nm. tin 11 li < turn being 11101 e 
intense in hot weatliei they ate » \ nh ul ly pu lluigi nn , pindiumg aii.nuia 
asKunaUil with scums Huid in the pi 1 limn inn, in rii anlumi. and crilcnm ot 
tin: 01 guns. , 

1 he parasite appeals to In .sjiuad by Uethes, in wlmli the sexual iouns 
lOiijiijjiile b\ a tusiou ot iuii lei, attei luliu lion, and ot the 1 vtoplasiu, lrom 
wliirli results an ookinete posst v tug .1 lioplinmn ieiisaud a kinelomieleus. 

Ihese ookinetes give use to male, lemale, and mdiueivut lorins, whu li 
multiply abundantlv. Parthrnogciu ms may ui» nr. 

Hi urn pi ink etui iisli I »\ 1 li» ■ bile ot leeches, h- i l\(.\ssclilz tailed with 
/ isciola gtoHh'tiH, and il is liaully suipnsing. Im lie desi nl'es tlie Irish as 
>L-(onung ill, with swelling ol the thtillar region, alteiation in uilimr and 
m uvjty, and finally death, thus showing that this lcet h uiiilil haullv be tin 
usual definitive host. He lias already noted tin initial stages in' llirmlo 
mcaiiniulis. Another genus ol leei h which spnads Ihese pjptsifes is Ilriiu- 


Classification.— -Ci awly considers that the generic name should be 1 rvplobia 
j-euiy, but the diagnosis oi this genus is vague. With regard to classification, 
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Keysselitz is oi tlu* opinion that all so far described species should be con¬ 
sidered to belong to one species --Trvpanoplrsma borreli L. and M. 

Type Species.— Trypanoplasma hnrrrh Lavenuiand Mesnil, 19m. 

* 

Trypanoplasma borreli Laveran awl Mesnil, ipot. 

In the blood ol J.mnscus avthiophthalmus (the rudd) and Phoxinus larvis 
(the minnow), and in the ahuientarv canal of the lec'*h Pisotola gcometra, and 
perhaps in Mirada media nails. 

Trypanoplasma cyprini Plelm. m.13 

In ( ypnmi.s carpis. 

Trypanoplasma (Cryptobia) dendrocoeli l^mtlMin awl I’orur. 1910. 

'I'liis parasite- measured jn to .y> /1 in length, with a large and olten curved 
kinetoniich'Us. It lives in the ahmenlaiy canal ot Drndruurtinn laclcum, and 
was the fiiii li \ paimphwnia to be loiind in tin IM.itvIiehniullies. 

Trypanoplasma intestinalis l.egi r. 1 ^ . 

Tin - li \ p.inophi'.iuJ 1- \ ei \ im|K>rt.m1. beraiise il was lound in the oesophagus 
and iinleuoi ]i.irt ui the stom.n li 01 /;m tumps, ;t sult-waier tish. 

It is the lirst 1 rvpuiio|dasin<i ilesmlieii .is existing outside the blood, I11 
addition to typical lorm . Lege’ eh-s- ri 1 »■ -s glo I mla rpara sites with three auUrioi 
flagella and a rudiment.113' undulating luc-rnbruin;, which reminds one ol 
Trichomonas. 

'1 hese lie t oitsiders to be leniale Jot ms, ,iml says that he lias seen « unjugation 
with male tornis. 

Trypanoplasma ventriculi Ki-ymmIiiz. iy«.e. 

Synonyms.- ■-UiUramita dahln apd. aa -■ iJiploiuadi 1 Jahlu. 

This is found 111 the intestine ol t yrl'-ptcm* Limpns, and t-. npp ire-ntlv a 
typical trvpanophisin.i l>is<o\t 1 ml by Dahl 111 1.^7. 

• 

Trypanoplasma varium Ja'gei, 1 »1 - 

In ( olntis baibalula (loach), and in Hi intclrps.s margmatu. 

Trypanoplasma guernei Itrumpt, 1905. 

In < 011ns t>lobn>, and ile\ clop-. m J*/ fl ioLi 

Trypanoplasma barbl lirumpt, 1905. 

in Hurbus fluviatihs, and in the leci h (Pi.s< 1 la). 

Trypanoplasma abramidis lirumpt 1 y >5 

In the bream (A brum is brama) and the leech (Unmclcpsis). 

Trypanoplasma truttse lirumpt, 1905. 

In ''altn>j farin, anil perhaps in Ptsciola. 

Other Species. 

7 . Ueysseltizi Alim Inn, iy>y, in the tenth; t\ gnnteyorum Minchm, ry iy, in 
the pike; / . Al.uhis and Leger, tyn.iri' hinas macrocephulus, l.congrt. 

Trypanophis Keysselitz, 1904. 

Doclonidac in < aeUiilnala, with two flagella, an anterior and a posterior. 

The kinetonucleus is situated interiorly, and is much smaller than the 
trophonm Icus. According to L'luyd, a bh-pharoplastu- granule gives nsc 
to the free flagellum. The attached flagellum arises near the basal granule 
of the free flagellum, and gives rise to a narrow undulating membrane. 

* Trypanophis grobbenl Poche, 1903. 

In the gastro-vascular system of diherent Siphonophora— c.g., Halistemma 
ergestuiuwi. The parasite is curved somewhat,like a trypanosome. 
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Genas Prowazekia Hartmann and Chagas, 1910. 

DeOn\t\oil. 7 -BodoMd<B with a kinetonucleus. 

Type. — Prowazekia cruzi Hartmann and Chagas, 1910. 

The separation of the old genus Bodo settsii Into into Boda sens// 
strict0 and Prowazekia is not at present generally accepted; for 
example. Alexeieif anil others oppose it, slating that the generic 
name for all the species included under Prowazekia should be Bodo, 
While that for the only species at present under Bodo- -viz., 
B. lacerttr Grassi, iS8r —should be ProwazckeUa (new genus) lacerhc 
Grassi, iSXr. Nor is this the only confusion with regard to Proiea- 
zekia. for one speoii-s -/*. urinaria Ilassall, 1X59- has been iound 111 
urine wli'ell has been passed for *»ix hours or moie in tile Temperate 
Zone; and three species -P. asialica Castellaui and Chalmers, iqto, 
Ceylon; P. cruzi- Hartmann and Chagas, ripo. Brazil; P. u 'cinbcrgi 
Mathis and Leger, 1910, Indo-China- -are found 111 heces; while one 
form -P. ftarva Naogler, iqio- - -lives in slime on stones at Lmw. 

All observers are agieed that these flagellates are non-pathogenic, 
but the question which is debated is whether ihev are accidental 
contaminations ol the urine and beecs alter being passed out ot the 
body, and the urine problem 1-. lurther complicated by the question 
as to whether it was eontaminated l>v the heces. 

With regard to the urinary species, it lias been iound by llassall 
in 1859, Salisbury in iS(>S, Kunstler in iSS j, and Stinton in. 1912. 
He obtained it only twice from the same patient, who was in a hos¬ 
pital ward in Liverpool, and in none of the other patients in the* 
ward; it was not«found in the heces, nor 111 a vessel ol water exposed 
to the air of the waul, nor in the wuter-siipplv. It was not present 
■ in later observations taken aseptioalh . and cultures died rapidly at 
37 0 l'. It is thcrelore concluded to be an accidental contamination. 

The intestinal forms are not so easily dismissed, as we iiavi Iound 
them in stools collected in sterile petn-dishes, and Mathis and 
Leger found their species in the hece*> ol persons 111 good lu tilth and 
suffering from dianluea, even when taken with aseptic precautions. 
It is possible, therelore, that some, at all events, ol the intestinal 
forms are harmless occasional parasites of man. 

Classification. The species may be differentiated as iollows: - 

A. Posterior flagellum live:- • 

I . Large forms. More tlia n X microns in length as a rule:— 

(а) Shape oval- 

r. Kliizoplast present:- - 

(1) t ytostoni'-present- - Urinaria. 

(2) fylostome absent— Asialica and vaginal /*-. 

2. kliizoplast absent - Cruzi . 

(б) Shape pyriform:- - 

Apex sharp— Weinbergi. 

II. Small forms. Not exceeding 8 microns in length- Parva. 

B. Posterior flagellum attached to t he body for a short distance 

— Javanensis. 
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Prowazekia urinaria 14 assail, 1S59. 

This species li«is several limes been lound in human urine which 
lias been passed some hours. 

Morphology. The Il.1j4ell.1te appears in three forms---a sausage¬ 
shaped form. 10 to J5 11 in length by 2*5 to 6// in breadth; a round 
or oval torni, varying irom 4// in diameter to 15 by to// in measure¬ 
ment; a carrot shaped form, vary inn from b by j // to 25 by 4 //. 
The cytoplasm contains ;t large number of small, highly refractile 
granules, and contains a troplu-nucleus and a kinetoniicleus. which 
latter is a rel.'ilively large peai shaped body. The bodv is enclosed 
by a thin periplast. and possesses two flagella. a shorter anterior 
and a longer lateral, which at is<- iromblepliaroplasts {basal granules), 
winch arc connected by ihi/.<‘plants to the kiuetoiiiiclmis. Then, 
is a cytostome situate ne:ir the root ol iheshoit tlagellum. 

Bionomics. It moves ill a jork\ manner, with the short flagellum 
directed lorwanls and the h»ng flagellum backw.Mids. The small 
flagellum is also iw ful in capturing lood. such as bacteria. Food 
enters by means oi tile cylostome and forms the usual food vacuoles, 
which accumulate at tin- a flagellar end. A contractile vacuole is 
seen in large flagellates, and may measure 1 to j // in diameter. 
It is situate near the base ot the evtostome, to which it is joined by a 
minute canal. It contracts even 15 tu % jo seconds at a toinpeiature 
ol 20 C. It IS thought to be the dilated iiiTidus of the ovto- 
stome. • 

Life-History. It divides in two b\ lminis tissUm. the l»K'i»li:iro- 
plast apparently ilivi«ling hist and ionium: twoiiixv flagella, attei 
which the cell nuclei and tin- cell divide. It can lose its flagella,, 
and can lorm round or oval evst-, 5 to 7 11 in diameter, inside bom 
which alter a tini** it again Incomes flagellate, and »scapes in its 
tvpical lorm. 

Cultivation, in association with bacteria it grows well in urine, 
on salt agar, nutrient agai. serum agar, blood agar, peptone, salt 
solution, nutrient broth, and diluted Mood-serum at a temperature 
of 20'l’., but is killed by a temperatuu* of 17 ('.in one 01 two limits. 
It has not been cultivated tree bom bacteria. 


Prowazekia asiatica C.islelJnni and ('hairnets, ipio. 

Synonym. Dado asiuln us ( astellani and Chalmers. i<)io. 

This flagellate was lound in 1900 by Castellani and Chalmers in 
the stools ol cases ol ankvlostomiasis suffering Irom diarrhoea in 
Ceylon. It was studied in detail by Whitmore in 1911, and assigned 
to the new genus Prowaickia. which Hartmann and Chagas had 
differentiated from the old genus Undo 

Morphology. P. asiatica is lound in the motions in two forms - 
either as a long, slender flagellate measuring 10 to i(>// in length by 
5 to 8 // in breadth or as a more rounded form, which has a trans¬ 
verse diameter of 8 to 1 o/li. The cytoplasm is alveolar in structure, 
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containing iood vacuoles, but no contractile vacuole. The tiopho- 
nuclcus is usually situate, in the flagellar third of the cytoplasm, 
and consists of a nuclear membrane a widish s]>acc lor the eiichvlcma, 
and a central knryosome. with usually a centrosoiue. The kineto- 
nucleus is situate nearer the flagellar 
extremity, and is connected by a long 
strand with a small piece ol chromatin 
situate near the allagellar extremity, and 
by another strand with one of the two 
blepluiroplasts which lie adjacent to the 
flagellar extremity. These blepharo- 
plastsare united togetlu-i, and, as already 
elated, to the kiiietonucleus bv strands. 

Usually then: are two. which may lie 
side by side or one «>vei the other. Trom 
these blopharoplasts the two flagella take 
origin, and quickly pass to the exterior. 

Reproduction.- Asexual i epi < id net ion 
takes ])lace by metaniitnsis, but sexual 
leproduct ion is unknown. f\st lornution 

has been observed, resulting in louuded Pnniir.rkht asi 

bodies h to 7 // ill tran^veise diameter, Casii.i.i.axi ano 

possessing tropho- and kmetn-nucli 1, and Oi-u.mi us- >■'•••< 
enclosing the remains ol tin- flagella. 

Culture.-- */\ asialiui is readily cultivated in liquid aud in the 
water of condensation of solid media in symbiosis with bacteria. 
The most suitable medium is the condensation water of nut rose 
agar (2 to 4 pel i.t ni ), or maltose agar, on which .1 few drops of 



Flu. 70.— Prowazckia asiutun Castullam am» Ohai.mkks: From Culturi.*. 

{A.ftoi Wlii t more.) 

albumin-water have been placed, when it can be subcullured anil 
grown indefinitely if the tubes are kept uncapped and subcultures 
arc made, twice a week. 

Pathogenicity.- -Probably nil. 
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Prowazekia cruzi Hartmann and Chagas, 1910. 

Oval to pear-shaped loans; length 8 to 12 fi; breadth, 5 to 6 ft, 
with flit* flagella at the nano\v end. Found in Brazil. Differs 
from /’. a si alien by the absence of the strand which originates from 
the kinetonucleus and terminates into a chi omntin granule. Martin 
ha* found in human stools in Tsingtau a Prowazekia which he 
believes to be identical with P. cruzi. 

Prowazekia weinbergi Mathis and Legc-r, kjto. 

Pear-shaped, but intlui drawn out into a (joint; length, 8 to 15 ft .; 
breadth, .\ to 0*5 /t. Flagella at broad end. Found frequently m 
the mol ions ol men in Tonkin. 

Prowazekia parva N.u-gli-i. 1. > 1 o. 

('ll.trade! ized 1>\ it* small sizci tile longest form* being 5 to 8 
Tin r \sts do not contain lla a-lla. 

Prowazekia javanensis Flu. i< 112. 

Definition, Piowazekia in which the posterior flagellum is 
attached to the body for a short distance. 

Remarks.- Flu believes that there is only on** species ol Prowa¬ 
zekia. He obtained his variety from an ag.tr culture ot human 
beces in the Dutch East Indies. 


Prowazekia vaginalis ( .i*trlkmi and Chalmers, mix. 

Definition, prowazekia lh mg m the vaginal munis. 

Remarks. Morphologically identical with P asmhea found in 

motion-., but tin- investigated strain* of the latter will not live in 

vaginal mum*. _ _ . L ^ e 

Genus Bodo Stem. 1875. 

Definition.- Bodonithe without undulating membrane or kineto- 
micleus. but with a rhizo])la*t. While swimming one flagellum is 
anterior and the other trailing, without antero-posterior groove. 

Bodo stercoralis Porter, 

Dim nvcii*d m luiniaii ta-rcs bv All-.* I’orU-r. Ucxly inraMiri* from i j ,a to 
hi ft long and i* fn»m 0 >> to <» n lim.itl, with large nucleus 

Bodo lens Mallei, 1780. 

Synonyms ,- Monas lens, Ifetcronntu lens. 

Remarks.--Vsiinllv free living, but said to be lound in man once {vide 
■ \mnicil I’arasitesoi Man.’ by l-anthoni, Stephens, and Theobald!. 


Genus Toxobodo Sangiorgi, 1917: 

Definition.- B<»donidte of semilunar shape. 

Type and only Genus.- Toxoboifa intestinalis Sangiorgi. 1917. 

Toxobodo intestlnalis Sangiorgi, 1917. 

A flagellate organism semilunar in shape, 6-9-6 x 1-6-4*8 microns, 
found in the human intestine and grown for ten generations in 
culture media (peptone water). It has two flagella, and resembles 
a Bodo. except in shape. 
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Genus Heteromlta Pnjardin, 1841. 

Bodoniilae round or oval, with two flagella, one at each jhjIv. * 

Heteromlta seylaniea (^astellani and Chalmers, 1910. 

This flagellate is elongated, 8 to 15 n in length by 3 to 4 fi in breadth, with 
single flagellum at each pole, and a nucleus fairly rich in chromatin. No 
undulating membrane or pukiting vacuole, but with i.hromidia in the cyto¬ 
plasm. It is not cultivable. This flagellate we < liissify provisionally under 
the genus Heteromlta. It was found in the stools of persons suitering from 
cinkvlostnmic'MS in Ceylon. 


ORDER CERCOMONADID/E Saville Kent, 1880, emendavit liulschli. 

Definition.- -Monozoa with elongate or oval forms, possessing 
one free anterior flagellum and one trailing flagellum. 

Type Genus. —Cercomonas Dujardin. r8|.r, emendavit Weuvon, 

I l)IO. 

Remarks.- It appears to us that this is the nnlv genus which 
can he classified 111 this f.iniilv at the present moment. 

Genus Cercomonas Duj.mLin. 1841. emendavit Wenyou. npo 

Synonyms.- -Hetcromila Dujardin. 1841, jn-o forte nccCcrcammias 
Davainu, 18O0, nec Oicomonas Saville Kent, ivS8o. 

Definition.-- Cercomonadida:, pear-shaped, with a protokaryon 
type of nucleus situate near the flagellar extremity, with a basal 
granule or blupharoplast from which a sort of rhizoplast may run 
to the margin of the cytoplasm, at which it divides into the two 
flagella, one of which is anterior, while the other is posterior and 
closely attached to one side of the body, at the posterior end of 
which it becomes free. 

Type Species.— The type species ul the properly defined family 
is certainly Cercomonas longicauda Dujardin, 1841, emendavit 
Wenyon, 1910. even though the first specie* in Dujardin's descrip¬ 
tion is detracia, because this latter has never again been described, 
and has therefore never been examined by modern methods. 

Certainly Dujardin’s genus Heteromita agrees in description and 
illustration with many of the featuresof C. longictntda, and therefore 
we consider it to be a synonym. ’ - * 

There arc a number of species described by Dujardin. but until 
they have been examined by modern methods it is impossible to 
define them. They are all free-living forms. 

Cercomonas longieauda Dujardin, 1841, emendavit Wenyon. 1910. 

Synonyms. —Cercomonas paroa Hartmann and Chagas, 1910 

Definition. —('ercomonas elongate 8-15 * 3-4 microns, with wry 
marked long posterior flagellum. 

History.— -This flagellate was first discovered by Dujardin in 
i84i|in an old infusion, and was next described by Worn on in 1910, 
being found in cultures made from human faces. In the same year 
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Hartmann and Chagas met with it in Hrazil. Since then it has only 
been recorded once. 

Morphology. The body is pear shaped, measuring on an average 
8-15 mica oils in length by j-4 microns in breadth, but Wenvon lias 
mol with sm ill lonm measuring onlv some 2-3 microns in greatest 
length. 



1 1* •- 71 < ‘1 if'ii.'oiM'. / -h^i, if#,/.# Di'iMiDiv, iM|i. 

Ty|ie with I'l.iuuli't .i.min.l Hie muli'ii-,; ■ •■mpnrr tins with I’m. j.\. 

• Vitei Wi 11 viin. ii<>111 1 In- iht-ir!‘-ily J'Htin.il i</ Mhiusrofutal Science.) 


Th e cytoplasm is alveoLtr and contains a large anteriorly situate 
nucleus, which lias a nuclear mcinluane enclosing a clear space, in 
"’Inch lies a large k.nvosonie. The nuclear membrane may be 
drawn out into a cone, .it the apex <>| which lies the gianule - 
blepliaroplast- fmiu wliicli either tlie llagella spring directly or a 
single rhizopl.ist glasses to the peiipln ry au»L then divides into the 
two flagella. Lu am case, the flagella aiise Irom the anterior broader 
end, and while one is directed iorwards. the other passes postenoily 
over the surlace <»i the body, to wliicli it is attached until it reaches 
the posterior end. when it becomes a lire posterior flagellum. The 
c>toplasin also contains a number ol bright letractile granules. 



Life-History.- Simple fission, with division of the nucleus by 
promitosis, takes place, while cyst formation is also known. 

The cysts measure some b-7 microns in diameter. They are 
slightly brownish spherical bodies containing a spherical central 
nucleus surrounded by bright retractile granules. 

Pathogenicity.—It is believed to be non-pathogenic, and to be 
accidentally present in the faeces. 
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Cercomonas parva Hartmann awl Chagas, 1910. 
This is probably the same as loni’icania. 


I'amii y Tisni vmiiid.u Kent, iSSo, emenJaeil Chalmersand I’ekknla, 

1917. 


Definition.- -Mono/oa with three to mk anterior flagella (with the 
e.vception of Embadomonas, which has only two visible flagella, 
one anterior and one posterior), with or without a rhi/oplust, with 
or without a posterior or trailing flagellum, which may, or may not, 
form an undulating membrane, with or without an uv>st\le or a 
cvlostonie. Habitat, live living and parasitic 
Type Genus. Telrtunilns IVrtv. 1S5J. 

Classification. -The family mav I Hi di\ide I 11110 tluee subfamilies 
«ls follows- - 


V. Without an axostvte- ‘ - 

iu) With three flagella -Siiblaniilv L., Kinbudinnonoiliii.e 
('ha I liters . 1 nd 1’ekkola, njiS. 

(h) With loin to -a\ tlagi Ua -Niblamilv II.. Tel ra mi l i dime 
t'halmeis .mil I'ekkol.i, lor^, rim'iidai'il njiN 

IT With tinnxnsfvlo -Sublanulv III., V richonunhidiiuc Chalmers 

and IVkkol 1, mi 7. 


Si in \m 11"v I'.mh\ i)OMo \'\iun 1 Clial’in i-s and IVkkola. 191S. 

Definition. Tetr.imitid.e with or without a cstostome. but with¬ 
out an a\ostyle and with liiiv» flagella only. (Only two .ire visible 
m Embadomonas.) 

Classification. -The known genera ol the subiamily Kmbadoni"- 
nadina- may be lecogni/ed as lollows 

A. Without cytostome : - 

I. With three anterior flagella -(1) l-'nleromoiitis da 
Fonseca, 11)15. 

II. Witli one anterior and two posterior flagella — 
(2) DuHen^eriu Sa ville Kent. 1NN0. 

III. Witli two anteiior and one post. 1 i.»i flagella -( >)/)/- 
cereomomts Clialim i s and l’ekk'd i, mil) 

B. <'vtn\lonit ■ present or prohuhlv present {0.1 u ^roo.-t ) ; - 

l With one anterior, one cvtoslomi- and then tree, and 
one tree trailing flagellum -(d) Trimastix Sa\ llle 
Kent. iSiSo. 

11 . With one anterior and one ]>osterior flagellum which 
is geiierullv cytostomic. and with a large cyto-.l«»me 
with siderophilons, olten foldeil, border -(5) /'///'■«- 
domonas .Mackinnon. 191 r. 

The genera in which we are interested are Eatenuuonas, i)i- 
cercomonas and Embadomonas. 
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Genas Enteromonas d;< Fonseca. 1915. 

Definition.-- Fmbadomonadina* without a cytostome or trailing 
fin gel In m and with three* anterior flagella* 

Type and only Species. -Ealcronumas haininis dn Fonseca. found 
111 Brazil. 

Enteromonas hominis da Fonseca. 1915. 

Definition.- Tiiitnonionas with the characters of the genus. 
Remarks.- -1 his parasite was first lound by da Fonseca in Brazil 
in 1915. and sul^rquentl}’ by ('lialiners and Fekkola. in tlu; 

Anglo-Fgyptian Sudan, in Europeans and 
natives. 

Morphology. The parasite is roundish or 
oval, without a tail, and with a diameter 
varying troni 5-0 microns. The periplast is 
not rigid, and encloses an endoplasm, ofteu 
with inclusions such as bacteria. Situate 
anteriorly lies the protokarjon type of 
nucleus, from which a rhizoplast inns to a 
blepharoplast, Irom which three anterior 
llagella arise. 

Flo. 73.- Iiutrrom, H.i.s Life-History.- J)a Fonseca records longi- 
honunis da ] onsk \, ludinal division. 

>015- Pathogenicity.- The llagellate probably 

causes di.irrlitea. .. 



Genus Embadomonas Mackinuon. 1911. 


Synonym.- Wa^kia Wen} on and O’Connor, I9it>. 

Definition.- -Embadomonadina.*, with a cytostonu* and one 
anterioi anil one posterior flagellum, and with a sidcropliilous, 
often folded, cytostomic margin. 


Type Species.- -/■' mbadomona\ agiliis 
Mackinuon, 1911. 

Other Species.- -'I lie type and the 
other species may be recognized as 
lollows:— 

A. tiabiiai. inieshne of 'I'richo- 
flcrous ami Tifuia 
Larva: in British Isles :— Fi< 



(a) Cytostomic borders ieebly Mackinnon, 1911. 

siderophilous, cytosto (After Mackinnon, from the 
mil flagellum exceed Quarterly Journal oj Mmoscoj" 
ingly delicate and in- tca ^ ^ c * ence -) 


conspicuous - - 

Size: 4-31 x 1*5-;’, microns. Cysts: about 4x3 microns. 
(1) A gili s. 

(ft) Cytostomic borders markedly siderophilous, cytostomic 
flagellum Well developed. Size: 7-16 x 5-9 microns. 
Cysts: 5-6 x 4-5 microns, (a) Alexei effi . 
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B. - Habitat: intestine of Man in Alexandria :— 

Anterior flagellum long and thin, cytostomic flagellum 
shorter and stouter. 

Size: 4-9 microns long, but with variable width 2-4 microns 
in narrow forms. Cysts: 4-5-0 microns in length. (3) 
I ntestinalis. 

Only Embadomonas intestinal is Wen von and O’Connor, 1916, 
concerns us. 

Embadomonas intestinalis Wcnyon and O’Connor, 191b. 

Synonym. —Waskia intestinalis Wcnyon anti O’Connor, 1916. 

Definition.- Fmbndomonas found in the intestine ol man in 
Alexandria. Size 4-9 niicions in length, but with variable width, 
some $-4 miermis in narrow forms. Cysts 45-b microns in 
length. 

Remarks.- This flagellate was found b\ Wi-nyon and O’Connor 
in two cases in the Orwa-el-Waskia se< iu>n ol the 19th (leneial 
Hospital in Alexandria. 

Morphology.-- -The flagellate is pear-shaped, with a eytostome 
at the anterior end, Irom whi« h (or slightly nearer the eytostome) 
a thin anterior flagellum takes origin, while a second stouter and 
shorter arises from the inner part id the anterior wall ol tile evto- 
stome, Irom which it projects lor a considerable distance. 



Kii.. 75 — J'.mbadomouas tnteshwalis (Wiin'v on \ntt> o’Oonnou, 

Shewing dividing form, flagellate. .ind i\M. 

{\fter Wcnyon .uid O'Omnoi ) 

'the cytoplasm is pale, frequently vacuolated with an anteriorly 
situate nucleus, which has a nuclear membrane aiul a central karyo- 
some. On the surface ot tlie nuclear membrane tty-re are two 
granules from which the flagella arise. 

Life-History. —Forms with two cytostomes^and four flagella have 
been seen, indicative ol division. 

The cysts are pear-shaped bodies ol a pearly-white appearance, 
and quite structureless unless stained, when certain nuclear struc¬ 
tures can be made out. 

Pathogenicity. —There is 110 evidence that it is pathogenic. 

Subfamily Tetramiiidinas Chalmers and Pekkola, n»iS 

Deflnitloil.--TctramiticUe with or without a eytostome with four 
to sixjflagclla, but without an axostylo. 

Classification.—Kight genera belong to the subfamily--viz:— 
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Telramitui, IVrtv, 1S52. 

Citl/ndiclvon Carter, 18(15. 

('v.sfii>/\'.is Seim, r<)i>o. 

Chilomasli v AloxeiclT. 1911*. 

Ti'lrachilomastix da Fonseca, 1915. 

('iif'n i musli.\ Ara^.'io, 1910. 

Tru crctiWHitf* Weu\«>n and O’C'onimi', 1917. 
Proh'tramitus Chalmers and lVkkola, 191S. 

And tlii-v may lx* differentiated as follows: - 
A. Without ivlosluiiif : - 

I. With rhi/.oplast. (1) I'volctramitn s Chalmers and 

lVkkoli, 1 c»1S. 

2 Without rln/npl.ist (2) CopHimastix Aragao, 191(1. 
l.p /VA, /.• ■ : : »;■ ■. Weuv«tu and O’Connor, I9T7. 

11 1 ‘ v/i's/ohic j'ruhtihly /urgent: 

Vtall events thi-re i-a deep vi-ntral longitudinal lurrow— 
Callodidyon Carter 1 .S»*5. 

C. f'vfn\fi)IUt' f'lY'it'Ilt : 

1. I lading ll:i£2«*Iliini is 11 • ■— 

(it) Hi«1 \ dois,)-\'cnti.dly «(impressed, ventral surface 
with di i-o depiessn.11 which serves as a sucker 
and (out a ins the «\t«»s1ome and two shoit free 
iL.gclhi: the two thick loim trailing flagella issue 
from this dejuession- (-J) Costioftsis Senn. K)Oo. 
(/») Hodv more 1 r less symmetrical and not < (impressed 
or arranged as above, with tliiee anterior and 
one bee 1 tailing flagellum (5) Tetramitus I’erty, 

T,^52. 

II . Free trail ini* llagelhim absent: • 

ft/) Three anterior flagella- -(b) Chilomadix Alcxeieff, 

mu. 

( b) Four anterior (7) Trtrachifanuistix da Fonseca* 
^bo¬ 
ot these genera we are onlv eoneerned with Copromastix, Tri- 
>.•11 omoM.i-, Chiio.nastix, and Tetrachilomastix. 

Genus Copromastix Dr- IVinm-pain- AiagTio. iyro. 

Oelinition. '1 i-ii.imitnlum- without cytostorric- and rhizoplasl. 

Copromastix prowazeki .\iag:n>. 10 o>. 
l^oiincL in 1 iiltm i", 11I tn< 111:1 n 1 ,'i-itsin Dni/il. 

Genus Tricereomonas Weuyon, and O’Connor, 1916. 

Definition. —Tctrainitidinie without cytostome and with three 
anterior and one trailing flagellum. 

Remarks.-- This genus is like Cercomonas in many ways, but 
cannot be classified in the family Cercomonadidae; and as it shows a 
resemblance to Protetramitus, we place it here. 
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Type Species.— The type and only species is Tricercomonas hominis 
Wenynn and O’Connor, 191G. 


Tricercomonas hominis Wonyon and O'Connor. 1916. 

Definition.- Tricercomonas of Miiall size and active* movements, 
with spherical or ovoid body distinctly flattened on one side and 
with tlie posterior end drawn out and terminating in a flap0him, 
which can be traced forwards along the flattened side to lheanterioi 
end of tlic body, where three anterior long flagella takn origin. 
Habitat, the intestine of man in Kgvpt. 

Morphology.- Ill addition to the characters given.above, the body, 
which measured 4 fi microns in length, is **«■( u bi he somewhat 
grooved along the course of the postei im flagellum.. Nodelnute 
cytostoine could be sri n. | he cvtoplasm coat.mis bacilli and cocci, 
a uucleus with .1 central kaiyo^ome. ami a nuclear membrane, which 
is drawn out into a (.one-like elevation, from the summit ol which 
the flagella take 1 heir origin. 

Life-History. As hums u'ifli two nuclei h ive been s ( ( -u it i-, 
piesumed that binary divisa.11 mav take place. Hu* cvsfs ale oval, 
o 8 microns in leiigtli and .shout halt this lueadth. emit.lining one 
to four nuclei of the same fvpe as the flagellate. 

Pathogenicity. It is believed to be 11011-pathocenic. 



I'li. 7<> ■■ TiurrioiniiHH'' tHlr'ln) th' \\'i \\i>\ iVi'nwiwt im-,. 

Two fl.igi ll.iti lot ms h • 1111 |>.i 11* hi.le view with I'm 71) .uni dih t \ a 

(Alt 1*1 \\eiiyim .01c! O't'oiinur, Irem tin* jmliln .itmus •>! the Wilhnnn Ihire.m 

il Si 11*11 111 1 li ) 


Genus Chilomastix Alexeielf. 1911. 

Synonyms.- (1 )CV«uhi«ims Davaine, iKNo. pto pniic ijci Dui.irdin. 
1841; (>) Trichomonas Koos, iNyj. ncc Donne. 18 57; (;) Momucrco- 
mona v Kpstein, iSo.’i. «cc (irassi, 1879; (.|) Mmtosfonui Alexeieff. 390^, 
nec Latreille, 3825; (5) fra nape pea Ihowazek. iyu; ((>) Tctramitus 
Hmmpt. lou, ncc Perty, 3852; (7) l Ufa nuts (label. 1914; (8) C vat ho 
mastix Prowazek and Werner. 1934. 

Definition.- Tetramitidma* with large cytostoine. three anterioi 
flagella, but no free trailing flagellum. 

Type Species.— Chilonuisti v uuilleryi Alexeielf. 1009. >ynohvn . 

Alacrosioma laitllcryi found in the intestine of tadpoles. 

Other Species- C. mcsnili Wonyon, 3910; C. moldUv Alexcicll, 
1912 ; C. bittencourii da Fonseca, 1915 ; C. caprcc da Foil-tea, 1915 ; 
C. ctmiculi da Fonseca, 1915 . 
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These species may be differentiated ns follows: 

A. Characters known to us - 

I. Size large ; 20-25 microns in length : 

Flagella easily seen in cysts which resemble C. mesnili 
cysts in size and appearance—(1) Caullervi. 

II. Size medium ; 11-18 microns in length : - 

Ut) Cytostome long; cysts about 7 *.yO microns in 
which the anterior flagella are difficult to see- • 
(2) Mesnili. 

(/>) t’ytostoine verv short; cysts large, about 8x0 
microns, in which the anti rior flagella are very 
distinct- Bitleviourti. 

III . Size small. 7 12 microns in length : - 

(a) Nlicit 11.1 with .1 ci-iitral karyosiune connected to the 
bl« ph.irophist by .1 1 lu/oplast; size 0-12 microns 
111 length -(4) Cal'M. 

i//) ,\ucli us without a central karyosome and without 
a ihizoplant; size 7-9 mu:nms in length— 
(5) Cumenli. 

B. Charmteis unknown to its. ■ 

Pound in species ol Mn/eila -(<>) Motclhr. 


(( 


Chilomastix mesnili Wcm on. ngm. 

-Synonyms, -(**) Cemmonas homivis Davaine, 1809, pro {'arte ; 
ili) Mnnoeercomonas homims Kp^tein, 1895, nee (iiassi % 1879; (e) Tri - 
diamonds inteslinulls Kuos. 181,5. pro parte ncc Leuckart, 1879: 

id) Macrostoma mesnili Wenyon. icjeo; («) 
l ana pc pea intest i an! is Prowazek, 1911; (/) 
/'elm mil its mesnili Bnimpt, 1912: (g) Diftimus 
tunensis <label. 1914; [h)('\at/wmasti r huminis 
I’rowa/tk and Werner. 1914; (/) Tetramitus 
hocis Brunipt. 19T2; { k) Chilomastix inlestinalis 
Kuczyuski, 1914. 

Definition.- -Chilomastix ol medium size, 
with Jong cytosfome and with cysts about 
7 .• 5‘b microns, in which the anterior flagella 
are diflicult to see. 

Historical. —This flagellate appears to have 
been tirst noted by Davaine in i8bo. being 
c.dled Form A of Ccrcomonas homivis. After 
this it was noted by Koos m 1895, and by 
Fpstein in the same year. It was rediscovered 
and properly described by Wenyon in 1910, 
and later noted by Prowazek in 1911, Nattan- 
1 .airier in 1912. Brunipt in 1912, Gaebel in 
1914, Chatterjiv in 1915, Wenyon in 1915. 1 )a Fonseca in 1915 and 
rgxfi, Fantham and Porter in 1915, Archibald, IIadfield Logan, and 
Campbell in 1916, Wenyon and O’Connor in 1917, Castellani in 1917, 
and Chalmers and Pekkola in 19x8. 



Fn. 77.- 


Chilomastix 

Wenyon 


masnili 
1910. 

Note the membranr 
raised by the cvlo- 
stoznic flagellum. ' 
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Remarks.- -The parasite is widely distributed all over the world. 

Morphology. —Its shape varies, but it is generally pear-shaped, 
measuring some 11-18 microns in length if the caudal appendage is 
included, and some 1-6-4-0 mierons less if this is excluded. There 
is a large cytostome situate anteriorly. The cytoplasm contains 
a large, roundish, oval or slightly irregular chromatic nucleus, 
anterior to which lies two or three granules, from which the three 
anterior flagella take their origin. No rhizoplast can be seen. The 
margins of the cytostome an* thickened, and appear to contain a 
fourth or posteriorly directed flagellum in the inner siflcrophilous rim, 
while the outer rim appears to be homologous with a parabasal. 

Life-History. -Reproduction takes place by binary fission and 
cyst formation. The cysts are usually egg-shaped, measuring 
7 5*b microns. Tin* cyst wall is separated from tin; parasite by a 
clear space, while the cytoplasm contains a nucleus, a blepharo- 
plastic mass, and at times the mouth margins can be seen. Division 
forms with two nuclei have been noted. 

Pathogenicity. - There is a difference of opinion. Some observers 
consider it to be non-palhogeuic. while others hold that it is may 
cause diairhce.i. 

Subfamily Tkiciiumonaiun.u (Uialmeis and ivkkola, 1917. 

Definition. -Tetramithhe with an a\ostyl>;. 

Classification. -The ten genera belonging to tins soblamilv mav 
be dilferentiajed as lollows: - 

Diacnoshc Taru*: oi* 1 rig im\ xdix.h. 

A. 1 vtostome absent: - 

I. TJiree anterior IL gella -(1) Protrichmnona s \Ie\eieff, 
19IX. 

II. Four anterior flagella -(2) Moiweeruomonas (hassi, 
1H79. 

IS. Cytostome present: - 

1 . Without undulating membrane:- - 

(a) Without trailing flagellum : - 

r. Periplast thickened in places; lour anteriof 
flagella—(3) Polvmastix UiitscMi, 1.XS4. 

2. Periplast not thickened; six anterior lhgolla 
- (4) Hcxamastix Alexeieff, i<)r2. 

(b) With trailing flagellum :- - 

1 . Three anterior flagella :- - 

(1) Without parabasal--(5) Kutrichomasin 

Keloid and Swezy, 11)15. 

(2) With parabasal wound around the a.\u- 

stylc—(6) Devescovina For 1905. 

2. Four anterior flagella—(7) Tetratrichomastix 

Mackinnon, 1914. 
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II. With undulating membrane*:— 

i. Three anleiior tla gel la - (S) Trichomonas Donne, 

t^ 7 - 

l : nui aiiieimi (l.i gel la- i<rj) 7 drain ( homonas Paris). 
KjIO. 

Five antfiu-i liagella- (lo) Pcntatriihomonas Chat¬ 
tel ]er, ioi> 

Ol these genera. Ti ichomonas, 1 etiatiichomonas. and 1 Villa tri¬ 
chomonas concern us. 


Genus Trichomonas Donne. 


Definition.- 'I ri< lunnoiLadni;e with a c\ Instnme. an undulating 
mcm Inane, ami three antei lor llagi II.i 

Remarks.- In his woih ‘ Kechi iche- micmscupiques sui la nature 
dn nineii-.’ Donne (i-\J7) disi.nkd and (mured an organism which 
he found in iunumeiablr quantities m \agmal mucus. 

He ouMikri d that it ]>«»'.*-*« •—.e* 1 a single llagelluni which at limes 
was hiliinMte 1 distalK. a si lies o| ihiee to Jive cili.i with very lapid 

iotato/\ iim\eim-nt. and 1h.it at times it was 



■’n.. 7S.-- ‘Ittiii 
ti it finwoihl s gill 
liHitnmi (M \ i 
\NJ) |<(• l-.l li 1 

n»i 2). ( 

] )lAMl’.’i 1 ks.) 


elongated posh imrlv into a tail. The name was 
Ur.->t spi It l rii omouas but atterwards alb red to 
I riehoiuonas. 

Dujardiu (1^(1) described 7 ". limans troin 
Linn i\ agreshs m much tin same term.", and so 
did I’eitv • iN'j-M with ugaid to 7 ' . hairaihornm. 
though lie depicted the a\ostyle. but Mein’s 
llgUlesol Pel t\ ’*• 01 galllsm show deal 1 \ the tlilei 
.uitenoi liagella. the undulating membiane the 
piistel lol llei* llagi lllim I lie . \o-t\le tin Ulicli-Us 
and the I.\ lostonii . am 1 m till- Wa\ was l.od the 
foundations upon which ll.o mam leahmsol the 
gelllls were placed. 

Returning now to the l\ pe 7 . vagumli s. the. 
was lest 1 idled m iSdj b\ Ulochmann. who illus- 
tiated tlie lliier anti rior liagella, tin undulating 
nieiuhraui . tin-.iNost\l« and the nucleus, hut in 
the same \eai Kmisthi [iroducid a mucli better 
illustration showing tom aiiteiior liagella taking 
tlii'ii origin lioiu a blephatojilast Itoni which the 
undulating membrane also arose, whili this shows 


a trace ol a parabasal. 'I he ntu.h us is also represented, while the 
axostyle slums exce. dingly clearly. He also saw tin* cytostonie. 
Benseii (1910! figund two blepharoplasir., one ol winch is connected 
with the nucleus by means ol a ihi/oplast, and lie also gave an 


illustration of a cyst. Thus the type species 7 ’„ vaginalis was 
brought into line with the lesults ol researches upon the species 
found in animals, ol which a nmnbei have been carefully described 
and drawn by Dobell. AlcxeicJf, Martin and Robertson, Kuc/yn&ki, 
and by Kofoid and Swezy. 



TRICHOMONAS 


.153 

The only difficulty is with the type T. vaginalis. Does it 
possess three anterior flagella or four ? If the latter, then the genus 
Trichomonas has as a synonym Tetratrichomonas. and a new nama 
must be found for the forms with three anterior flagella. 

Type Speeies. — Trichomonas vaginalis l>onn£. 1837. 

Morphology. —The essential points in the general morphology are 
the pear-shaped body, the small anterior and ventrally situate cyto- 
stome Without siderophilems lips, and the three anteriorly springing 
flagella arising (according to Wenyon) irom the anterior ol the two 
granules into which the blepharoplast is divided. From the pos¬ 
terior granule arises a posterior flagellum, which, passing backwards, 
forms the undulating membrane and finally terminates in a free 
posterior portion. From the same grauule arises another stiff rod- 
like structure, the parabasal, which serves as a suppoit for the un¬ 
dulating membrane, and often there is a row of granules lying parallel 
to this rod. Springing from the blepharoplast and directed pos¬ 
teriorly over the nucleus is a peculiar body, clear, with bounding 
lines, which projects from the posterior 1 nd a-> a spine and often 
contains chromatinii granules. Tins organella is the axostyle, called 
also the baguette interne. It may be a supporting structure, but 
it may also be concerned in movement. It does not stain with 
nuclear stains, and therelore appeals clear, while in the living 
organism it is a retractile rod. 

The nucleus is usually more or less oval, and ptissesses a membra m-. 
inside which the chromatin is distributed in the form of granules. 

Two chromfltimr granules (axoplasts) an- oiten loimd where the 
axostyle leaves tlie*cytopi.ism. 

Life-History. -Binary division with its nuclear changes have been 
carefully studied by Koloid.md >we/.y. Multiple fission has also been 
described. Transierence. horn host to host is bv the typical cysts 

Classification.- --A very large and increasing number of species 
of doubtful value are in existence c.g.. T. bactmchnrum lYrty, 1852. 
in frogs; T. suts Gruby and Delafond, in pigs, 7 . limacis Dujardin. 
in snails; T. laccrlcc Blochmann. in lizards: T. cavict Davaine, in 
guinea-pigs; T. perronciti Castellani, 1907 . in monkeys; T. inlitm- 
barwn, in pigeons. Plimmer and others have also recorded a 
Tetratrichomonas in the blood of snakes (Fig. 70). and this probably 
came as an infection from the alimentary canal. .Martin and 
Robertson have also described forms in fowls, and Kuc/ynski has 
contributed an elaborate paper on the morphology of the genus. 

Four species are said to occur in man —T. vaginalis, T. hominis, 
T. dysenteries, and T. pulmonalis. 

While some differences do exist in the animal hems, still there is 
nothing of a specific nature to be found in the human and it is 
quite possible that they are all one species, anti that they are the 
same as that found in the rat - -viz.. T. intestmalis, with three a nterior 
flagella, unless, indeed, T. vaginalis really possesses four flagella, 
but on this point wc are not certain; moreover, Kunstler was often 
wrong with regard to the number of flagella ( vide Polynia si ix melo- 



35 A 


MAS! WOPmUU Abil> PKOIOMOKAIUSA 


J unlike, which lie said had six flagella. ami T. intcs/inah s, which lie 
depicted wiih lour flagella). 

Then- is, however. a peculiar mailer which niusl b<' leierred t«». 
Scluuuliun staled that trichomonas brcofnes an amteba, :md tied 
two o( these annebje. alhr giving otf n duct ion bodies, became en¬ 
cysted together .mil omjn,nated. I he zygote di\ ided into seveial 
portions* leaving a considerable h tic tats tic relnjunt. Dandm I lean 
has described aimeboid lorms becoming a trichomonas, but such 
observations have tailed to nie< t with cuii'uiiutiou so tar, and ale 
thei'eloie '<//» jitiiuc. 


Trichomonas vaginalis Donne, iS ;;. 

Synonym.- -Tati.onmius mc.'j/!,oi > Nalisburv ist».s. 

This pai isih lives m tin vagina wli«n the le.u.tion ol the inuciis is 
acid. It U loimd in !■ uiopi . and w< h.ive observed it in (YvJoit and 
in eipiatoii.d Airii.a. Li Ji.i* also been 'eporhd to occur in the 
inethi.i m men. albi eolulm.ition with woimn mlecled with the 


pai.isite 

It is not Uan-dei.dile to i.dibit-, puima pigs. or dogs It lias 
not been eiiltivatid. nor is it midi Tstood how women become 
ini eel i d. 

7 . vaginalis is hi'iloim oi pe.n draped in appeaiauc.e. length 
liom 15 to 23//. and biv.it 1th lioni ; to 12 /». I lie uou-tl.ipellate 
extieinity is pointed and the ilag«llate extmnity lounded. llie 
pa).isite is .i.eiii 1 .illy 1 oils',tlei 1 d to be harmless but wt* have, how¬ 
ever, Iniind it muc.il molt lit ijin ntlv in women sull'eiiiig Irom 
vaginitis than in normal women 


Trichomonas hominis 1 >av.iiue. i.\31. 

Synonyms. ( crionwtms Iwuinns D.i’Miue, ( ■ in*c\fi nalis 

L,.nibl,i.S73, 1 tntcshnaiis l, ( ui.hai I. iisytf Monthctcomonns hominis 
(iiassj, 1 S.Sj ; ('nmcnonwmts hominis (nassi, i*N,N 

I he utmost contusion has e\Mi tl between this species, On umonus 
hominis and / c<i"imths. It has been lound in -es ol dianlaea in 
Kiiiope. India, and ( t \I011 but in small nmnbeis m.iv be h.und also 
ill Lhe intestine ol individuals apparently healthy ; it has also been 
reported Horn tin mouth oa\it\ and stomach, it set ms to pn-ler 
to live in alkaline unit ns. 

7 . hominis is pear shapt d, with a breadth ol bom i.S to 25/4. 
with three llagella at itsbioadest end. and an 111ulul.itin,v uiemhranc. 
The c\ topi.ism cout.nns .1 r.dlui imli-tiuct nu< lens, and one or 
several non-pulsating vacuole-. 

It has not been transmitted to annuals, nor has it be< 11 cultivated. 
It can reproduce by longitudinal div ision, but hums an to be seen 
indicating encystnn.uf and conjug.ition. Alexeiclf consideri d at 
onetime the bodies descii bed as trie! lomonas cysts to be in ualily an 
ascomycetes InngiK, which lie cal let I JUustot ystis cnlcnnnla ami 
Brumjit used the term blastocyst is hominis. 
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Trichomonas dysenteriae Billet 1907. 

This Trichomonas \v;is first found by Billet in the Uecos, and later 
in 1912 by (jauducheau, who believes that it becomes an amoeba 
in one stage of its lile-history. The latter observer divides the 
life-history of a Locschia into -(1) Stage of parasitism in the tissues; 
(2) stage ot saprophytism in the lumen of the bowel or in cultures 
when it lives on bacteria; (,j) stage of Jree existence when it is a 
flagellate, lie considers that Loesihia undulans ('astellani 1904. 
is allied to llu?. species, ah hough Casiellani is inclined lo believe 
that it is a stage, oi an Ohomvhus. 

Trichomonas pulmonalis S.-hmidt rS< 15. 

This I own has been lound bv Schmidt and St. Arlault, Leyd* it 
and J.dfe, inthesputiun and lungs ol persons suffermg' Irom phthisis, 
gangtene. an«l ]uitrid bronchitis. 

Other Species. T. hatraclwrum I* rtv, 1S52, in the cloaca of 
Kit na tent f>orari it, K. csiulcnta, I info vulgaris, and If via u rim rat, in 
(iermanv and Italy; T. s uis (irubv and Delaloud, in the alimentary 
canal ot pigs; T. limatis Dujaidin. in the gut ol Umax agrestis ; 
T. latcrUr Bloehinaim in the clone, 1 ol J .avert a agilis, T. tamer 
Davaine. in the large bowel ol 
guinea-pigs; but this List may 
perhaps be separated otf into a 
separate genus. TriJioniastn, 
with one lung*flagellum directed 
across tin* body. *7 . ferrtmciti 
(‘astellani. KJ07, in monkeys 
sulfering iiom dial 1 leva, is \vi\ 
similar moiphologically to /. 
hominis. /'. col uni hart mi Pro 
Wazeknnd Aragao. 1900. is lound 
in the buccal mucosa ol pigeons. 

Pliinmer has shown that flagel¬ 
lates of the type ol Trichomona\ 
can be found in the blood ol 
snakes. 

Tetratrichomonas Pnn-i, him. 

Definition. - Ti ichomouadin.e 
with a cytostome, .111 uiulul.iting 
membrane, and four anterior flagella. 

Type Species.- fro,eazcki Alexoielf, 1909, lound in salamanders 
and tritons. 

Remarks. -Alexeielf (rqoq) found a trichomonas-like parasite in 
the terminal intestine of Salamatidra maculosa, Triton cristatus and 
Alytcs obsletricans. and subsequently in Ilamofis sanguisuga. This 
parasite, measuring ro to 14 by 4 to 7 microns, possessed lour free 
unequal anterior flagella and an undulating membrane thrown into 
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long loose folds, as well as a thixmish axostylc and a nucleus rich in 
chromatin and bounded by a very definite membrane. He named 
tin's organism 7 richomonas prowazeki, but as it possesses four and 
not three anterior unequal flagella, Parisr created a new genus with 
it as the type. 

Tetratrichomonas vaginalis Castelhmi and Chalmers, 1919. 

Kiinstler described Trichomonas vaginalis with tour flagella, and 
we have seen forms in the human \ agmsi with four flagella. 

Tetratrichomonas intestinalis Chalinejs and Pekkola, 1919. 

■Found in human hues in Fgvpt by \Vcn\on and O’Connor, and 
latei by Chalmei^ and Pekkoia 111 the Sudan. 

Genus Pentatrichomonas Chatteij«-e, 1915. 

Definition.— Tri< lmiuouadiii.e with a cytostomc, an undulating 
membrane, and live anterior flagella. 

Type Species.- - 1 ‘entul > 11 horn onus aniimidtciti Denien and Ray¬ 
naud, 1914. found in the intestine ol man in Airica and India. 

Remarks.- Chatterjee instituted this genus Jor a flagellate wliich 
he found in the intestine oi man in Bengal, and which at the time 
he called T. brugalctisis. This organism agrees in most particulars 
except measurement with that mentioned above under the heading 
Hexamastix Perrieii and Kn\naud. and therefore Chatterjee’s 
generic iijinie takes the place ot this llexamastix, but Perricu anil 
Raynaud’s speeilic name ha-. i>rioritv. and the parasite becomes 
known as Pentatrichomonas ardiiulellcili Perrieii and Raynaud, T<)i.j, 
until some deimite diffeience between tiic two is established. 

More recently Chatterjee stale.-, that he has lound this organism 
to be present in thirty-two cases of chronic dysentery. 

Pentatrichomonas ardindelteili (Perrieii and Raynaud, 1914). 

This is the only species and hence also the type, and has the char¬ 
acters ol the genus. It is lound in man. 
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CHAPTKK XIX 

TRYPANOSOMID-K 


l'ulinimaiv Kiniuks 11 \j.aiKisnmiila -- IU-ij» loinoiimn- li yj»moMiiiuna v — 
lmnt!i*siili>. L,< in m vlozixm ^jumi lia-lai ca KiMi-Teiices 

PRELIMINARY REMARKS. 

L\ this chapter we complete the study of tin- .Mono/on bv considering 
tin- Innns allied to llerpetomonas ami to Trv]M«o>oina, which 
have been gatlu-ied together into one family, tin- I ivpanosomida- 
of Doflcin, .md follow tins 1»v a description ol l.ciioocytu/obn and 
tin Spitocli.Mrs, ol which the classification is uncettain. 

FAMILY TRYPANOSOMIDAE Doil.-in. i<iot. 

Definition. Mono/.o.i possessing one flagellum, without a collai 
and with 1 he kiuelonueleus separate lioni tin- nucleus. 

Classification. This familx max cmivi im ntlv be •divided into 
two subfamilies as follows ■■ • 

la) Lmlulaiing membrane absent 01 rudimentary and the kine- 

tonuclells Oil the flagellar side ol the trophonucleus- 
Subiainily j. Jlt’rpcloiiinninu • tastellam and Chalmers. 
1 <|TQ. 

lb) I'licliilntni]L> iiiembiaite well developed and the kineto 

nucleus on the allagellar side of the troplumucleiis 
Sitl»faiuil\ 2, 'I ry[>«n<i\iintiinr tastellam and ( liahners, 
imO- 

Sl'HKAMFI.Y HKKPETOMOXIXLK C\simi.\si ani» Ciiaimfhs. 

Definition. Tivpaiiosomida- in which the undulating membrane 
is eithei rudmieutarv or absent, and in which the kinetonucleus is 
situate on tin- flagellar side ol the tiophoiiucleus and remains there. 
Type Genus.- -Ilvrf'rtmwna* Saville Kent. 1SN1. 

Classification. 'I'he various guiera which used to Ik* gathered 
together in t lie family Ilerpetominid.T were 

1. Ilrrjuliininna s Kent. 1SS1. 

2. Lephmunia\ Kent, 1NN1. 

3. Cnlhulid Lege 1 KjU2, cmaularit Patton. kjoS. 

4. Lei\hmama K. Koss, njot. 

35 » 
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Toxoplasma Nicollc and Maiuvaux, KjoS. 

(>. PiropltMiui Patton, rS^. 

7. AchnmuUinis Dtonisi. iSi)N. 

N. Ilisloplasma D.itlinp, moo. 

I’nloriuuitrly. there has been much confusion with repaid to 
these pcnera, duo to lack ol certaiu knowledge with lepard to the 
morphology and lile.-liistories ol the type species. Tin* controversy 
was kivilest with regard to tlu* points as to whether Ifcrprlomnnas 
and Li’plmnonas were or wore not the same peiius; whether Hcrpclo- 
nnmas ami ('rilhidia are pood genera, or simply stapes in the lih- 
evede o| a trypanosome. Brielly. the position is this: In 1X51 
Purnell discovered .1 tla pel late m the house tl\. and called it /Wo 
miisitc tlomcslictf, lor which Kent created the penus Hcrptiomunas in 
1 «SSi; Imt two papes earliei in his hook Kent created the peiius 
Lt'pUnnonas lor a llapellatr which Puitschli had lound in the intes¬ 
tine f»l TriloUnis gracilis in '1'he only distinguishing leatnies 

I *t ■ I Wei n these two peiieia ale the pi eseilce ol .1 contractile Vacuole 
and the lle\ihilitv ol the hotly m llrrpcloiinnias, hut modern lesearch 
tails to conlum tin* piesence ot this contractil«* vae.noh- in llcrpeto- 
nwuas. and lle\ihility /»*■# m* is iusuHicii 111 to sepaiate the two 
p.iiera. Prowa/eh. howcvei. in kjoj, emended HcrpcLmumas, 
descibinp //. muscu'-donit'shuc as possessinp two tlapella united hv 
a memhraut and arising liom a tlapellar situated di]»h»sonie: hut 
Patton, in I'to'i. and Mickiuuou in mro, have demonstrated 
that this is merely a stupe in tin* division of If. musur donh'sliuc ; 
and ( ha it oil and"Loner, in 1 <n 1. demonstrated that thete was an 
a \osivle piesent in l.cplow anas drosophihv;.u\i\ ('hatton latei showed 
that the diplosome ol If. musuc-dnini'sHctc was nieieh the lemaiiis ol 
this j\ost\le. Therefore it would appear that the two penera are 
indistinmiishahle, and mipht therefore he muted, and. it so, the old. r 
name I.rptnmoiias would hv the law ol priority conn* inti* use, to the 
exclusion ot the name Itcrpctomonas ; and this may h.ippen, hut it 
cannot he adopted at present, because the t\ pe species o| the pouus 
Lipfomonas -namely. I. ha I sell!ii Kent. 1SS1 has, as yet. been 
incompletely studied, and may eventually 1 »e lound to he the same 
as, or different liom. Ilerpthnnonas ; th< icloie we continue toietaiu 
the two genera Ilcrpchomma s and Lcplntuunas in tin* flame condition 
us iu our last edition that is to say. indistinguishable I10111 one 
another. 

With regard to tin* wnitioveisy as to whether there is a p« mis 
( rilhidia or not, theanswei is much simpler. There can be no doubt 
that enthidia like foims exist in the lile-c\cl«* of many trypano¬ 
somes; hut the work ol Patton. Porter, and >winple has cleail\ 
shown that there isa separate prints, ('rilhidia Lepei, mo2. emnuhd 
Patton, Further, we helie\e that Miss Poiter is correct when 
she states that ('rilhidia should he placed in the family lixpanoso- 
mida* on account ol Lilt presence ol an undulatinp mniilcuite. 

With repaid to Leisimiania, a hettei knowledge ol the lile-history 
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has shown that this is merely a H crpHomonas or Leptomonas , but 
at the present time we retain it as a separate genus, as the full life¬ 
cycle has never been completely traced. . 

So far we haw been considering genera in which there is no 
doubt that one stage* of the lile-cycle is flagellate; now we turn to 
the other genera, concerning which doubt is freely expressed as to 
whether the)* belong to the M astigophora at all. 

With regard to Toxoplasma, it was considered by some observers 
to be allied to Leishmania, but it contains only a single nucleus, 
without evidence of a kinetonucleus, and without the appearance of 
a flagellate stage on cultivation; and its life-cycle is little known, 
as is that of an app .rently allied genus, Elleipsisoma Franca, 1911, 
while the relationship is further complicated by the genus Toadia 
I’ninpi, iqir, which is said to arise iroin the infective granule. 
There appears to be more flagellate evidence for the genus Globidium 
Neumann, rqoq. Tin* so-called Lcucocvtozobn pivopiasmddes Thiroux 
and Teppaz appears to be allied to Toxoplasma, having only one 
ninleiis. and not devi loping anv flagellate lorms on cultivation. 
Finally, the work of Ynkiinolf and Kohl-Yakimoff indicates that 
Toxnblasma is related to the Ihemogregaiines, especially as Splcn- 
dore’s flagellate .stage has not hem conlinned by Lavcran’s 
work. 

'I he genus Tiro plasma used to be classed with Herptlonwnas 
because flagellate forms had been found by several observers, but 
these hndings have l>e« 11 discredited because (t) they were discovered 
in the old faulty air-dried smears; (g) the possibility ni their being 
intestinal flagellates of the genus Prowazckia, which entered the 
blood before death in diseased animals; (3) they are really trypano¬ 
somes, and not development stages oi Piroplasma ; (4) the careful 
work of Nut tall and his collaborators have failed to demonstrate 
a flagellate stage. 

Achromaticus was placed with the Herpetoimmina* because, 
according to (ionder, it always has a trophonucleus and a kineto¬ 
nucleus, while Neumann maintains that it becomes flagellate in 
the bat mite, Plcrnpus vespcrtilionis. ()n the oilier band, Yakimoff, 
Stolnikoff. and Kohl Yakimolf deny the presence ot the double 
nucleus, and consider the parasite to be a typical Piroplasma. 

According to Darling. lhstoplnsma becomes flagellated in the 
limes, and therefore belongs to the llerpetoinonina*. though Rocha- 
l.im.i considers it to be a yeast. a view which we adopt. 

l\/ivnehoidomonas belongs to the Trypanosominai. 

Wo therefore recognize the following as definitely belonging to 
the Heipetomonina;:- - 

1. Ilerpetomonas Kent, 1881. 

2. Leptomonas Kent, 1881. 

3. Crithidia Leger, 1902, emendavit Patton, 1908 

4. Leishmania Ross, 1903. 

5. ffeemocystozoon Franchini. 1913. 
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These five genera may be differentiated as follows:— 

(a) Undulating membrane absent: — 

Genera: Hcrpetomonas, Lcpiomonas. Leishmania, Heetno- 
cystozodn. (Probably all belong to one and the same 
genus, Hcrpetomonas.) 

(b) Rudimentary undulating membrane present. -- -Genus 

Crithidia. 

Morphology.-- -The llagullate. stage of the Uerpetomonina; is 
usually an elongated spindle-shaped mass of cytoplasm composed 
of an inner granular endoplasm surrounded by a periplast (ecto¬ 
plasm). In the cytoplasm lies a chromatinic mass, the tropho- 
nucleus, which, when properly treated, appears to be oi the nature 
of a protokaryon. On the Jlagellar side of this lies another maSs of 
chromatin called the kinetonucleus, and lurthor back on the same 
side a minute bead -the blepharoplast—from which the flagellum 
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passes through the CAtoplaMii, either directly, and so burning no 
undulating membrane and becoming a tree* flagellum, or it carries 
the cytoplasm with it, forming a rudimentary undulating membrane. 

Life-History. -The flagellate forms an- usually the inhabitants 
of the intestine of the arthropndu, but some live in plants. 

They can multiply in their arlhropodal host by longitudinal 
division of the flagellate stage, but this may become minded binu- 
elcato cysts, which, passing from one host with the faces, ean infeet 
a new host. 

In the new host it appears as a non-flagellate binucleate rounded 
form, often called a Leishmania-like body, or the Leishmaniform 
stage, which develops in due course, into the flagellate stage again. 

Thus in the life-cycle there are the following stages:— 

r. The flagellate stage. 

2. The post-flagellate or encysted stage. 

3. The Leishmaniform stage. 

4. The flagellate stage again. 
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The Herpetomoniiue are distinct lornis. and are not stages in 
the life-cycle of a trypanosome. 

Hereditary Infection.- In an important papei OTnrirll in T 013 
traced the inhetion ol the ovum ol tlu* tick Ilvaltmma iVf'vj'tturn 
by ('nlhiiiiit fivulouiniu I'-n.*II\ the flagellate stage is passed ill 
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Hu. Si.- ' 1 111* lau-CYtn oi- < nlhith,' hvulounh/r O'I-aium-.i i„ 1913. 
k IM’ici < iT’.ii 1 i-ll.) 

U ili*nioii.-tr.i 1 i‘h lifuilitsiry mli*« iihn 'I lie .nrowsin 1 lu* inleetion nt the 
v inn 1 li»* l\\n «>n tin* 11 j.* 1 1 1 - 1 1 >• 111 i snlf, an* wioug 'the lelt upper 

nridw sIn>11 ]■ I rim tioni tin :>« 1 11 11 t«> tin* o\ 11111. tlu- otln*i 1 \vi» .mows should 
'»* nimllcd. 

haumeielic fluid of the tick, hut ahout tlu* time ol and during 
ovoposiumi.i considerable niunhi rot the flagellates eiitei the ovary, 
and some ])eiiel 1.11«* 1 »\ tluii a flagella 1 e\tinnit\ into the ova. where 
they become the I eishmaiuloim stage. \vhi< 1 i may lomi laige plas- 
inodial massi s which break up into small testing hums. 'I bis flagel¬ 
late is there tore strictlv parasitic in the tick and its lile-liislory 
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resembles fliat described by Porter for Crithidia mclophagia in the 
lly Melophagus ovinus. 

"Pathogenicity.- In an able paper published in r<)Tb Fantliam 
and Porter have shown that by leeding and by inoculation ot various 
lonns of herpetomouads and crithulias acute and chronic attacks 
ol herpetomoniasis can be induced in vertebrates. Thus Herpeto- 
■monas jae.nl uni, from Xepa cinerea, by feeding, produced the disease 
in mice, birds, a snake, hogs, newts, and fish; II. strati out via from 
Slra/iomvia chameleon in a mouse; II. pediruli from I'ediculus 
corporis in mice; II. citlicis Irom ('ulex pipiens in birds; 
II. cfenocrphali from a Ilea in a dog; ('rithidia crridis Irom (i err is 
pallidum in dogs, li/.ards, mice, and Irogs. In the infected animals 
both flagellate and Leisl imam form parasites were present. 

These experiments are ol great importance, and siippoi t tlu: views 
expiessed by Archibald tliat the method o| mlection ol kala-azar 
in man is fiom aquatic in-ects and per o\. Fvperimeiital herpeto- 
mouiasis is characteii/ed by insidious onset followed byiapid illiiess, 
splenic and often hepatic enlaifoment, attacks ol level, emaciation, 
and often death. 

Evolution of Herpetomoniasis. ■ \sa n-sult of the above-mentioned 
experimental woik, Fantliam and Poitei have deduced tin- view 
that, in the case ol the herpetomouads, disease is in the making to- 
d.iv, an<l that as the result ol change of habitat (brought about bv 
ingestion or insert-Iaval eunLmiin.it ion of a bite), a help* lomonas 
may lind itsell in a vertebrate host, and there, taking on its Lrish- 
manilorm stage, becomes pathogenic, pioducing the disease herpeto- 
nioniasis, which rnay be acute or chiomc. In the acute disease the 
flagellate forms abound, while in the chronic there aie many more 
Lcishmauia-likv forms. 

Vertebrate Reservoir. As a variety ol the chronic infection may 
be mentioned the vertebrate reservoir. 

In iqr.j. Sergeiit, l.emairo, and Sanevi I found hen>etomonad 
flagellates in tile blood and organs ol a gecko in areas in Algeria m 
which Oriental sore was endemic, and suggested that the possible 
carrier was a phlebotonms. In the same year Chatton and l.e 
Blanc found Leislimania-like lonns in the led blood-cell-, ol geckos 
in Tunis. 


In IQI 5 Ha yon found herpetomonas in the alimentary canal of 
Chameleon pmnihts at Kohbm Island, and also m a fly. ,S *catophaga 
hotlentuta, and suggested the possibilih ol infection ol the verte¬ 


brate by swallowing a fly. 

In TQ14 Lindsey suggested tliat the 01. il Leishmaniasis oi Paraguay 
might have its reservoir in rattlesnakes and its canier in ticks or 


Sinmliuin flies. 


On the other hand, the very careful work carried out by Archibald 
in the Sudan has apparently excluded domestic animals as possible 
reservoirs of kala-azar in that region, where dogs are not leadily 
susceptible to the virus, a fact which rather tends to differentiate 
the parasites of Sudan kala-azar from those of the Mediterranean. 
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Method of Infection. - - As indicated above, the method of infection 
would be by swallowing the arthropod or some of its faecal matter 
containing cysts, or by focal contamination of its cutaneous bite, 
or by both methods. 

Archibald's evidence is against an insect as the inlectivc agent of 
kala-a/,ar in the Sudan, which he suggests is water-borne, in which 
case it might conn* irom the bvees of insect larva' or an aquatic 
arthropod. 

Treatment of Infections.- Prepa rations of arsenic and of antimony 
are of great benefit in treating cases ot hcrpetomoniasis or Leish¬ 
maniasis. 

Prevention.- 1 buhls, Price, anil Young seem to have had some 
success in segiegating the infected human cases and removing the 
healthy to new abodes, and on theoretical grounds it would appear 
that if herpetomoniasis was endemic in auv region, this should be 
examined for- 

(tr) Possible vertebrate leservoir; 
lh) Possible artlnopod oarriei; 

and it these an loimd, evm if they aie only possible, steps should 
be taken tn protect the inhabitants from tlinu. 


Genus Herpetomonas Kent, iSHi. 

Synonyms." -HoJo Stem, pio pint?; ('nromona s Ihijurdin, pro parte ; and 
perhaps Leptonuma - Kent. 

Definition. -Ilbr|ieiomonina> elongated, rod-like. with .1 single flagellum. 
Thu kiiu'lomuIons is ^ituatud near the posterior end, so that the flagellum is 
not attached to the side 01 the liudy, but beiunie.*. tree at om e and projects 
posterioilv. . I here is 110 undulating membrane. The < on tractile vacuole 
is situat e quite 1 lose to the jwstenor extremity. '1 he troplionucUms lies about 
the middle of (fie parasite, and possesses an achiomatic substance with 
chiomatie granules interspersed, 'I'lieanteiior end is tapering. 

Type Species.— Herpetomonas innwic-t/owe^itr.ep Burnett, 1S51. 

History. - I lie genus Herpctomoneri was cieated in 1KX1 bv Saville Kent for 
Burnett s /bub mn<u a-rfomwtic<r, and sm. e then inane llagellates have, rightly 



or wrongly, been. lassifinl under lliis genus. The lit t*-c \i les have been studied 
by Legarin iyo.t, L’rowazek, 1904; Patton, njoj-nM; Berliner, 1909; and Miss 
AWter, 1911. At the present time there are iwo ilitferent views concerning 
^olmnctam °/ l ie f? en,,s: .(«) Prowazck’s view, supported by Chatton, 
^Uilaire, and Berliner, that it is biflagellate; (b) Patton's view, supported by 
M* 88 Porter and others, that it is uniflagellate (a view which our observations 

support). v 

Remarks— The species of Herpetomonas, though not parasitic in human 
beings, are important to the student of tropical medicine, as they are parasitic 
in insects, l has, Herpetomonas musca-domesUca Burnett is parasitic in the 
intestinal canal of 8 per cent, of the house-flies (Prowazek), while others are 
found m fleas and bugs. 
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As already stated, there is considerable difference of opinion concerning the 
status of the Herpetomoninae at the present moment. A number of observers, 
including Legerand Sambon, look upon them as merely stages in thclite-history 
of trypanosomes; while others, such as Now, McMeal, Ross, and Patton, hold 
that they a re probably distinct from the blood trypanosomes. Woodcock, how¬ 
ever, is correct when he says that those with trypamfoiin, characters will 
probably be found to be stages in the life-cycle of trypanosomes, while the 
more, typical herpetomonads will.be found to be separate and distinct lrom 
these parasites. »■ 

■, In other words, some of the forms found in blood-sut king ilies, leeches, etc., 
may be stages m the lite-cyclc of trypanosomes, while other tornis. togetliei, 
with thoseJouml in non-blood-sucking flies, and pet haps those found in larva*, 
may (though it is open to question in the larvae ol bluod-sm kers) belong to a 
truly separate genus. The life-history ol these lorms lias been mamlv studied 
by iYowazek and Patton, whose results differ j enuirkabh. 


Herpetomonas musese-domestic® ltu met t 1851. 


r^TS) 


Synonyms - ilodo >11 usees domestuer liuructt, 1 Ss 1; (truimoiias 
domrstu te Burnett, 1851 ; Leptomoms niitsier-tfnnii •lu tn Jhirnett, 1S-, 1. 

This flagellate is lound 111 Mm.ni d.iuu otuu I, . llonmh'inviu 
Fabricius ,Pollenm vitdis I*'.. 7 hi it-mu \\a Ma< ■ |ii.i■ 1, I.in tint -*j» 7 

soma pnlorum, Scatophagu lutarui 
¥., Ncuvoctena a ml is Fallen, and * r 

Homalomyia cornua Yerrall. /%~\ r vs */ ~ 

Miss Mackninon has given .1 j 

careful account ol the morplio- -■ ✓^ 7 "^ 

logy and life-histoi y of llcrpcto /yl \T» 1 ■/. ^ __ 1 

monas musces-domcstices wliiih 
is found in the house fly Mitsui C * 

domesttoa Linrueu-,. s —_) ^55, 

Morphology.* The pieflagel- (•Vi' /_ 

late stage takes plan* 111 the mid • fS ^ 

gut, or more rart ly the lurid-gut, \ / / J ' 

of the Jly in the form ol small i J ( \ ( 

round or oval lnidics, < to 4/* b\ - /V) • J ' zJSn 

2*5 fx, which possesaacircular tro- 
phomu leusand a tod-shaped kin e 

tonudeus, while a rose-pink area yy^y / yv- 

in specimens stained byCicmsa, 

running from the kuictomu leus // 

to the end oi the cell, indicates 


WUSCeS- 

'.c.ilaris 
.••/’ri un- 


h 


the position ot the future flagel- Fit. S3 -Tint I-iff-Cyclic of Hcrpeto- 
lum. This stage ]rasses into the niotuis uiuscen-tlomesticee Hornkti. 
flagellate stage winch takes place f Aftei Pal Ion 1 

in the mid-gut when the I Jerpeto- , V 

monad appears as a rather elon- 1 • Fully develop'd parasite; 2-5, stages 
gated (25 u by 2-5 u) body, whicl*. ol encystment;.o. encysted or preflagellate 
is blunt at the ailagellar en«l, hirm; ya-Ha, multiplication of thu pre- 
and furnished with a flagellum flagellate form by simple division; 7 b-Xb. 
which measures 30 u, and arises multiple division; 9, young flagellate 
from a blepharoplast situate near stage; n>. other form; u, longitudinal 
the kinetonucleus. The rhizo- division commencing. 


plast measures 4 u, and is mark¬ 
edly thickened. The rod-shaped kinetonucleus is situate 0 fi from the flagellar 
extremity, and measures 2 fj. by o*8 fx. The tro]>lionucleus is situate almost 
centrally, and measures 3 /i by 2 fx- 'L'he Doppelfaden of Prowazek is present 
as a line from the kinetonucleus via the trophonucleus far into the ailagellar 
end of the body. 

Life-History. ---Ilerpetotnomis musces-domestices multiplies by longitudinal 
division, in which the rhizoplast divides first, and each half is seen to have a 
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separate hh'phpJ'oplasl, but there dot's not appear to be a splitting ol the 
llugcllunt; on the contiarv. Miss M.o kinnon believes that the Jaw Ikigclluni 
grows uni I loin one ot ilic blephnioplasts, biifioi sonic linn* tms two Jlugclln 
lie » lose togvtlivi, and tin:* mav last until Hu- now tlafolium lias reached the 
length ol the old ikigcllum 11 is in this stage’that flu tUci pth't' appt owners 
oj a ht/htf;illtti. i •rtitini'-w is piodutcd. 'I ho kinelomu loin* divides, and the 
troplionui Ions also divides .iiiiitotn.ill\ , llio kaivosomo dividing first; alter 
ilus tlioi'yiojdasni diMdos I M\ lsimi t.i ko plac o so rapid Iv that the organisms 
bocoino fin,dh r and smalloi and, at bulling thejnseltflL-s to iho epithelium ot 
the hind gut, c m \st i , , pass into the posl-ilngi llatcstagc «>l allagollawytts 
t.i to I /* b\ OS In t ft'. pO'Si-s-any tioplio and kinctu-um lei. These cysts 
pass out in the l.m s. and an- in « nl« n>aIl\ ingested hv tin- tty along with food. 

Hereditary Inlection. No sign oi hneditaiy intvi inm luiiW In iound, ikh 

oi si Mini n piodiu'*tion 

Other Observations. 1 ’iowaan k disinbes ,is C Mial II pmdin lion l»v longi¬ 
tudinal do iiinii, in wbnli the tiophoiun hO', do nli s In - 1 . then the kinelo- 
niK letr». and lasth the ilngi-llnm . a lull- I’nilmi t.ub to imd the di\ision ol the 
ilngclhmi. and si,■ t< s lh.it lie si-miul ll.>»r* limn i-> de\i lopul as an outgrowth 
bom the kineioiuii bus. I'nm.i.. k has mi t \u.il i onpigalioii. whu h l'atton 
bills to (mil. I ’low a a k lb s, 11 In s t in i stnu id a nd ■ misnb l s t ha t tin lnle* turn 
is i arned bv tin l,n i \ mill wl i> It lain i statement I’at ton aglets, I'rowa/ck 
lirnls ihat the male and biii.ib pai.i -Mr.- pi in halt mio ilie egg-. oi the Hv, and 
unde! go till 11 111 .in aiilogauiv bv i I lit ocelli >|s, m vvhnh llie kinctolilli lelis 
«.<Liiles out ilu ib v• lopmeiii , b\ |>a1 1 lit-nogt-iii fif, in wlm b tin 1 1ophoinuleiiS 
is at live, and bv an mdiih mil Iv pi . in whu b both mu b i pin tu ipate. '1 heie 
aie, howevu maii\ ti.msiuonal hums l.i'wcmi these -lagcs I’.itton’s 
ilesi i ipljon oi lla ld> i \ile is 1111111 dilfeieiit and i «-t mbb s that whu h lie has 
given to* < >ilhnl"t ■*»/;/«//s i .-iiii p ,*»;i lit- initlii-i .siippoii~ tins life-i v«‘Ie 
IIV Ills pi I \ loll*, ill's. I Iplloll ol .1 II. t /•■ i I Illi-H.i'. Ill f II,', I pipit »•>. 

Herpetomonas jaculum I a •■el , 111 1 1 , 

'tin paia-ili whu I. was loin id in tin almn ni.n \ liin.^lol \« /«ti c /in !•■.» l»v 
Leg* i. 1 i,i - bi i n studied in b tail bv Mis I’m hi. 

, Morphology. I Ills lhif>, /.'),/.%(. II! till ilagi Hale stag! 1 me.isim s i ^ to 33 p 
in b nglh bv 1 10 | u 111 In 1 ad III and i< .hi lotm-h-d b\ a • leai, flexible cc loplasm 
piovnbd with nivotiinii ni'idi wlinli i<a giaiiiilni' endoplasm with granules 
aiiang>d in '11111 a wav .is to -.iiggi .1 a i v topliai v 11 v. I'lie tiophoillic-leus is 
oval, tin kiin toiiih b io is Ian Iv laigi . and 1 liionmli.i an- louml widely scpaiati 
troin one anotlu 1. \ bli pliniopki't lie- 1 Ios» 10 the well -dev eloped flagellum. 

Life-History. I hi llugrllaii-uUni In-Hsrll lotlu wallol theguloi lo debus, 
and divules until uiall mot loiile- s loi nis 1 esult, vv I in li, slioi li 11 mg and eiu v st¬ 
ing. town the* po t ilagillaii lagi ' Jl now 1 si apes I mill 1 ts host us minute 
* v si s oi tin las 1 s. wbnli ai*- <h positi d oil the haves ol water plants. The 
bn 1 s aie eaten bv I!»«■ voii'ig \tpn 1 ■ , then is 1 onl.iininalive 01 casual in- 
tt* turn, am! now tin mg<-i>d.\ -is, vvbn li an small ova 11 todies, with tropho¬ 
und kim to mu b 1. lm 111 tin' pi 1 llagellati 'tagi ot the hie-«\c le, w liieli passes 
into tin-tl.igc ll.i te a>lult -tagi 

Hereditary infection. In adibiion. \ljr-s I’oitei lias seen (lagi-lkite burns 
fiuss thiiiugb tin wall nt the pm neai the ovarus, into wluili they penetrate 
and eiu ysi. all ol wbnli! uggi-livi oi lieieditaiv ndei lum. 

H. btttschlii Smile Kent, iN.M 

In 1 r 1 It'h /i/s uim tli*. Inn it ha s m.t bi en pci lei 1 ly studied 

H. pycnosomse Kmib.iud, n/>.( 

In PyiHosointi puliftiim Wn-diiiaun, in Afru;i. 

H. davidi I .atont, i<)ii') 

J)esiriln*d in Jiuphotbut piliilifna bv Luiont, in Mauritius, Cevlon, and 
Reunion, East and west Africa, West indies, i'uiTugal, and India. ' Wc have 
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otlen foiiml this sprues m Ovlon. I he parts ol the pla.nts*alfe« teil are 
not healthy, ftpcl the disease is called * llngellosis.' Mis* Hoberlson lids touud 
a similar parasite in cotton plahts, in l gamla. It measures n*'5-Hi*5X i*o 
microns. 

' Other Species.— //. ^raotlm Legu, 1**«i-r. in the Malpighian tubules ot the 
larvieof T>niypus ; Jl. I'.siin Legci. ino<, in the mid-gut. near the Malpighian 
tubules of Datyphorn pmformu . If .,nhii/tthi Leger. mo in Illegal ol / abanus 
gib it co pis amt llermalopotii ilnlmi If .saw .i/'/i fi;./’ l’iuw<i'.ek. U104, in 

tlit: gut ol Siircophtigit litAih'rrJi'iithih* , II. hnmhyii* Le'.uiitj, too - ,, II. oespts 
I’orter, 191 j . m I lie gin ol I \ s pit triton-, I! tLwphlhnhm Ma. In 11 non, 1909, 
in ( tcunphlhiihi’n *. iiigvit. - . II. 1/1 • • -«■/••////««■ < lialloii ami Milanc, i«/id, in 
JJrosuphtla i.iiiilit.-,a. 

Genus Crithidia Leg.-i. 190.*, , m, infint I’.uton, 1907 

Definition. llupiMomoni ..e, ill whit h tin hi/onl i> • liaiai leu/ed by an 
aHennateil post nun end, to win- li the llugelhim isattai lutl b\ .1 ludnnemaiy 
undulatin'- 1 mem lira m. tin kinetniiiii h us 1- ~.i ln.t 11 tl . ln-e to the tropho- 
uutliii-., 1 it her 011 Hu* iliig.llar ,|des or slighlk .mil rank a little on the 
allagcllai a.'piH t ol 1111 > *dnu 111 >■ 



Remarks. Ill itj"J J-egei t ualid tins g. linn loi a tl.I*. ileo'ganjsin will! h 
he lountl 111 tlie.dim. nlai \ ■ .111.• I ol h: h■ U * in <> uhpt .1 ml 111 1 «ji. • I’a Lion 
worked out the hie hi .toi \ ot t i.thuhn ■ 

Crithidia gcrridis i'.n-.on 

This flagella te 1- .1 | >.1 r.i "i«1 in r« /»<■ / e 1:111 I ilnnn <■. iml in .1 'peiusol 
Mien.\< ha. .md in ,1 w.ilei -1 >ii>; allied to /*■ iill-pW' loiiml 111 \I.1d1.is file 

ll.iut Mate is ioiiiid in 1 lie 1 lep ol Hit 1.. t .1 . .1 lotind, n\.il, o>‘ pi. 11 diapt-d 

l*od\, f to li ft 111 li in;lli .iiul , In | ji ill bie.ultli III will. Ij Ilf a 1 iit lllar liopllo- 
liiii lens and .1 1 od shaped kmi Iniui. lt-u-. 

I In* parasite giow*>' and beinines \a> iiol.iud. showing, when <oloiiied, a 
small ]mik st,lining .111 a between 1 1 n knit loniu It us am I t lie penphei s. w hit h 
later bitoint s<« di-dim 1 pud. iod,ai<d mu liidmu m.uv ilagi-llum alia. lu d bv a 
iwlnm-utury undulating 1111 inbr.uu to 1)11- 1 ell. This iin-iuluane shows as a 
lam l pink kind between I he Jlngt Hum am! thebo'lvol l lie parasite. 

Later the lLagcllum cun he seen arising Hum an at 1 noma in ana. the blephaio- 
plast. t lose to the kine toimt It us, .md 1 iinumg along the pel lpliei v ol the para¬ 
site. 

’ 'I he kmelouut lens nu leases in sire, and the liophomu lens show's its chromo¬ 
some", while tin mua In pai In It s a]ipt .11 in the 1 \ loplasiu. 

1 lie kinetoniulens now appiuai lies the tiophoiiiit It us, and elongates ami 
tliudcs, while the llugi-llmn tint keiis ami splits longitudinally, so that then 
a 1 e lwo kmetonut lei and two Hagella. 

. The tiopliomu leus ami the cytoplasm now divide, so I hat two daiightei 
cells are formed, which in turn 'divide, tormina rosettes ol eight to tortv or 
more t ells, measuring 6 \o m/< 111 length bv 4 to S jj in breadth. 

1 -venlnally the rosettes bicak up, and thb rounded parasite has a . eutral 
nucleus and a kinetonucleus at one skle, and front a point close to tins a llagel- 
luni passes round its 1 ircumlcrcnce, giving it an undulating contour. The 
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parasite elongates, and the posterior end is drawn out along the flagellum; the 
length is now' 15 to 45 fi and the breadth 2 to 4 /*. They are often,found 
agglomerated together. 

Longitudinal division now takes place rapidly, and the parasites pass down 
the intestinal tract and shorten, until they become round bodies with long 
flagella. A change then tabes place, the flagellum becoming absorbed and 



JKk.. 85.- 'In*. Liu-C\ t 1.1; oi* < nthuiui ginulls Patton. 

(The. is .1 diagram constructed from Patton’s drawings.) 

14, Cntludinl form; 15. very slender forms; 16-18, rounded forms losing 
their flagella; 10-3, prefl.igell.it«• round forms, gradually increasing in size; 
4, 5. formation of the flagellum, 6-8, division; 10. agglomeration; 11-13, 
division. 


finally detached, and the parasite appearing as a rounded body with a tropho- 
and a kineto-mirleus. The life-history is completed by the bodies being 
discharged with the faeces into ihc water, and so takaa^p by a new host. 
The ovaries and eggs were not infected. Tliis is aQLfMtellent example of 
hiinchin's contaminative method of infection. 1 

Miis Foster has fully traced out tbe life-history of C. gerridis found in Gents 
paludutn in England, and con&ixjs F&ttqi&’s researches. 
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Crithidia melophagla Flu, 1908. 

Flu has described Crithidia tnelophagia in Melophagus ovinus, a parasite ol 
the sheep. He gives an account of asexual and sexual reproduction. The 
latter is characterized by a process of reduction, followed by conjugation with 
the formation of an ookinete and the icieclion of the eggs of the insect, which 
may cause a second generation of dies to carry the organism (Fig. 00). 

Other Species.- — C .fasciculate linger, 1902, m the intestines of lcmales of the 
species Anopheles maculipennis and in Culex fatigans Wied.; C. campanulala 
L6ger, 1903, in the intestine oi Chironomus plumosas ; (minute Leger, 1903; 
this parasite is found in Tabu » us largest inns, and is 1 haracterized by having 
a thick rounded end; C. clelt fluidic- and Lewis, 1912, in I'lalus uanus Dali, 
C. puheis Porter, xyir, in Pulex irntans L., C. hystrichopsyUas Mackinnon, 
1909, in HystnchopsvUa lalpat, and a number unnamed bv Miss Robertson 
in Hemiptera in Uganda; C rithu/ia hyaiommee O'Farrell, 1913. 


Genus Leishmania K. Rons, 190.;. 

Synonyms. -Piro plasma Lavoran and Meniiil, r«}Oj, ff el cosoma 
Wright, T90J. Herpclomonas Rogers. 1904. 

Definition. -Herpctomoninu*. living principally in endothelial, 
cells, but also touud in leucocytes and in the peripheral blood of 
mammals as small, oval, cytoplasmic masses with tropho- and 
kineto-nuclei. and developing into flagellate: bodies in cultures. 

Remarks. -Three species are known in man, morphologically 
similar, but pathogenetically different: Leishmania donovani 
Laveran and Mesnil, 1904. /.. infantum Nicolle, 190S, and L. tropica 
Wright, 1903, and probably there arc other varieties. 

With regard to these species there is a general concensus of opinion 
that L. tropica, with its variety amcricana. is distinct front L. dono¬ 
vani and L. infantum. In respect to the two last-named forms it 
has been argued that they are identical because:--- 

1 . Both attack adults and children. 

II. A monkey immunized against L. infantum is refractory to 
L. donovani. 

On the other hand, there are some differences, viz.:— 

I. It is true that both attack adult sand children .but tlu* latter 

are much more easily infected by L. infantum. 

II. L. infantum inlects dogs readily, while these are more 

refractory to L. donovani. 

III. L. infantum, according to one experiment by Xicolle and 
Manccaux, only produces a local cutaneous lesion when 
inoculated under the skin of a monkey, while L. donovani, 
under similar conditions, according to Row and Korke, 
produces a local cutaneous lesion, with or without a 
general infection, when inoculated into or under the skin. 

For the pres^^wc shall treat L. donovani and L. infantum as 
separate parasitqP 

The Sudan parasite is considered by Archibald to be distinct 
from L. infantum because :• 


*4 
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I. It behaves like /. donovani in (lial it ilocs not iradily infect dogs 
expei inn n tally. 

II. II behaics like"/,, donovani in that it produces a local cutaneous- 
lesion, with or without a general inieition, when inoculated into 
tliu.skm ol .1 monkey. 

He further believes that it is a special variety of L. donovani 
because:— 

1. Ii lias Mgn*. ni a mn.il M.ige m it.- lilc-histoiv. This has been 
olipi ltd to 1*> Wiii\on and Laieian, but has been muhiincd by 
siuallntaii m two i a set, irom Malta and h\ Math.iu and liutler in 
Siena J.ione. 

II. l-'.xpeiimental e\idemi i* not in lavom oi its. bung inset t-bome. 
(Jn llu- lontiaii, taielid b i-duig ixpiinmnts suggest that the 
method ol min iiouisoi.il, while a study ol ill- epidemiology and 
otlur Cuts make n j-robable dial it is u.itt-i-lioim-. 'I lie Ucdmg 
e\peiinu ins havi belli « onliniied b\ 1 ..uali, though cdijc. ted 1o by 
l.aveiau while tin « puleiuiolo<>\ Mipjiorts lat ts notiieil by Uous- 
lield 'I lionisMii, and Alai*-hall. 

Ul 1 In lot .d lesKin piotlui id b-\ mtiai utaiuou.- inoculations into 
monk< \s does not «.\hibil am cosiuophili hnmi’.les, wlu« h is 
dilluent horn die It .amis piotlin e<! l*v / tm/'iiii, but ll is not 
known win thu this o> i in ■-or not in those due to / . dr novum and 
/,. / ’>fitntitm. 

We theJeluio recognize it as L. donovani varictas atchibaldi. 

Leishmania donovani Luverun and Mesnil. 19113. 

Definition.-- I.uisfimnuiu, producing 111 man the and symp¬ 

toms of tiopieal kala-a/ar, m eApeiuiu ntal inonkeys'f»e»end and 
local infeeimns. but not tenthly infei linfc doi;s. * 

History. - 1 ‘Lio Justiux is fully #41 Vi 11 in ( hapler XI.VII., p. 12N9, 
and it need only lie join, uked lli.it the parasite diseoveied by I.eish- 
man in 1900 was des< ribed by himself and by J)oumau in 1903: 
while Kof*ers, in 1904, eultixated the parasite at ( . and disc overed 
the Jla^ellaLc slaye. 

rhristopher.s. in loop coiisideiubly added to our knowledge ol 
thesi pauisites. and Patton, in 190(1 and r907. showed that they we.re 
not merely Iound more coinmonh in the lettcocx tes ol the peripheral 
blood than had b< en previously believed, but that they could develop 
into typical llugell.itrs in the bed-lm^, ('hnocoris rolundahts Signoret, 
(which is the same .is ('. inaermcfilial it* l ; ieb), but this is 
apjiaienily mote in the lorm ui a natural culture than ol acyclic 
devel opnient. 

Development in the Bug. --According to 1 Villon, the paiusites air ingested 
by the bug cm lo-sed m the huge nils or lruioiyles, as just mentioned, and 
develop into lullv ilagiHated torms without leJerenie to the temperature oi 
the external uii. 

The fust change bigins usually by an iiurease in size up to 4 to 7 ft and a 
vacuolatiou oi the < ytoplusm oh the set ond day, but may be delerrct 1 lor 
several days. 

The single parasite may pioi «-e*l directly to iiagellation by the apjiearanee 
of an aica stained bright pink by (iicmsa, and called * the flagellar vacuole.’ 
This vaiuolc, w’liii li has a daik icnlic, lapidly increases in size up to J to 3 u, 
and, j*asning to the surface, sends out a small pink brush, winch torms the 
flagellum by merely growing longer. There appears to be no doubt that the 
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flagellum iorms in this vaniole, and is not directly connected with the kiucto- 
nucleus. 

The flagellate form has a dark l»lue, granular cytoplasm vuLh a tirculai 
t rophonuclcus, which stains deeply in the centre, and a kiuetoiiucleiis lviug 



l-'u.. 8 i>.— Lci'-hwama limioi-iiMi J,\vi-u\n am» Miami 


i, JKree In nucleate forms (attei Chi islophct.s); e. endothelial » ell .uni leuco¬ 
cytes containing parasites (.dtei Christophers); capillaiy in ih<- li\cr, 
showing endotheli.il cells coni.lining p.u.isjics (aftei Christ ophei *•). j, two 
parasites escaping from .1 leiuoiyte 111 the alimeiit.ny i.iu.d ot tin- hug (.ittei 
Patton); 5. further development jit the bug (alter I’.Hlon), (>. fl.igell.He Iorms 
in the bug (alter Patton); 7-11, culture lorins (allet J^'i.^hman); 7. 8, y show 
the development ot the tlageliuin. 

across the long diameter, and situate'! near the tioidionm leie 1 , and po—is-ang 
a long flagellum consisting of a number of lilainenl sad liering « loseiv tngcthoj, 
inserted into a pale area near the kmc ton m leus. I hese pai.isiie*. maj divide 
>°to two equal or unequal flagellate forms, and apparently may go on scf 
dividing lor a length of time. 
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Instead of proceeding directly to flagellation, the parasite may show a 
division of its nuclei into two. with tlie ioruialiun of two flagella, and then 
division into two flagella u- jiara.sites, or the nuclei may multiply without 
division oi the cytoplasm, so tliat lorms containing lour to eight nuclei inav 
bo iouml together, which eventually break up into separate flagellate forms. 
J'attuii has traced the de\ulupm«*nl into tlu* ]lost-flagellate stage, ancl 
helici C'H that il the bug im ted upon human 01 monkey's blood the flagellated* 
at c qua kly destroyed, but il not so led the eve le of development is completed 
in len to twelve days after a single Iced. ] le believes that this destruction of 
the flagellates by warm blood is the cause ol ilie endciuicity oi the disease. 

Donovan suggests that the true host may l»o Cunorhimts rubro- 
fasciuhis, but Pattern finds that the par.t-.ite in this bug degenerates 
and never flagellate?*. 

Further, the evidence so lai collected doe** not support the possi¬ 
bility ol the bug. the flea, the mosquito. the plilebotomus, the 
domestic fly. t lie- ImiM . or the t iok ns be ing the causal agent. It will 
be remembered that nil these urthropoels possess flagellates of their 
own, which the researches ol Fautliam and Porter, and Laveran 
and Francliiui, have shown to be capable ol producing disease and 
death in m.inmi.ds when injected (vide p. JO3). 

As examples ol flagellates occurring in bugs we may quote: - 
Ilcrpclomonus lygtn in Lygmis mi Li turis, iound in the Sudan and 
investigated by Archibald; II. has pci in l.ygceus hospes ; II. aspongopt 
Adors in Aspongopus viduatus (Sudan); il. pyrrhocori in Pyrrkocoris 
aplera ; also Ciithidia in ('Ictus vuriits, (i erris fossurnm, Conorhinus 
rubrufasciatus. Leptvcoris Invittutus ; also .1 trypanosome* in Neotoma 
fiiKc.ipcs. Lt is there I ore possible that the- fast word has not yet 
been said with regald to arthropods and theit - flagellates as the 
causal agent of kala-a/ar. 

Archibald's experiments with the Sudan variety arc very sugges¬ 
tive that the. infection may be per os. The cycle may possibly be 
Irom mail via the fteces to some water arthropod, from which*it may 
escape also via the fasces into water, and so via the mouth into 
the alimentary tract and system of man. but this is not yet proved. 
With reference to this it should be remembered that Fantham and 
Porter infected young rats by fe< ding with Xcpea cincrea containing 
Herpetomonas juculum. 

Tlu* present stale ol our knowledge with regard to this parasite is that it is 
the cause of the disease called kala-azar; ami that it is probably spread by 
means of some arthropod, but the particular 1 arrier is not known. 

Geographical. —Tlie parasite is known to 00 ur in India, Ceylon, China, 
Arabia, lCgvpt, anil the Sudan, ami man} parts ol Airica. 

Morphology.- Tile parasite is round, oval, or pyrilorm in shape, measuring 
2 to 3*5 fi m length by 1*5 to z fi in breadth, with a granular cytoplasm con¬ 
taining two t luomatic masses, the larger, more rounded, stains slightly; the 
smaller, rod-sliuped, stains deeply. Prom the latter a linear structure (Mesnil 
and Novy’s rluzoplast) runs to the acute cud. A vacuole is also often present. 

Distribution in the Body.- -The parasites are lound sometimes in large 
numbers m endothelial cells 111 the capillaries of the liver, spleen, bone-marrow, 
lymphatic glands, and mm osa of the intestine, in the blood from the femoral, 
portal, and hepatic veins, and more rarely in the circulating blood shortly 
before death. 

Parasites liberated irom the large cells are apparently taken up by mono- 
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nuclear, polynuclear, and rarely eosinophile leucocytes, and may be occasion¬ 
ally seen in films obtained lroni the finger even in early stages of the disease, 
though more frequently near the end, 

Treutlem has stated that the parasite is to be also found in red blood cells, 
but probably the}’ arc merely lying 111 the <onen\ 11 y ol the red corpuscle. 

Life-History. —Multiplication in man takes place by simple binary fission 
and by multiple division into three or more bodies. "Division begins at the 
broad end, but cytological details arc still wanting, and the rest ol the life- 
cycle is unknown. 

Cultivation. —Cultures are obtained bv adding the spleen-juice to a sterile 
sodium citrate solution ami incubating" a l 22 0 C , as done by "Rogers, 01 the 
N.N.N. medium may be used (p. 377). 

inoculation.-- Monkeys, rats, and less readily dogs can be infected. 

Pathogenicity. — Leishmania donovani is the cause of Tndian kala-azar. 

Archibald’* Yariet} of Leishmania donovani. 

Definition. — Leishmania donovani, \vlii< !i does not readilv inlectdogs experi¬ 
mentally, with signs ol a coital stage in its litc-liistory. There is evidence 
thatintet lion is by means ol water. Jlahitat, Anglo-Egyptian Sudan. 

Remarks.—'1 his" pfuiisili has been investigated by Bousheld, who reported 
also a natural canine intection thei ewith (this, however, lias not been confirmed 
by Archibald's many investigations), anti also by Marshall, who intcctcd 
monkeys ami peilo>nie«l many careful experiments. Archibald's reasons 
tor believing that this parasite is a variet> ot L. donovani nur-- 

1. Cocoa l Hod n’t -Os tain coital Irodi’es lune been noted by Archibald in 
liver smears oblaiuetl Irom a east: t turn ally simulating kala-asar. Material 
obtained by liver punt tuie Irotn this t use produced kala-nzai when inoculated 
into a monkey, and Ah luluM suggests the hypothesis that these < octal bodies 
represent a stage in the lile-history ol the Irishman-Donovan parasite. 

2. Epidemiologv.—-\n the Sudan the evident e lollected by Archibald- docs 
not suggest that the disease is insect-Uirnt;. This observer produced the 
disease m monCeys by < arrying out careiiil leetling ex]>enments, and suggests 
that tile tlisease may lie wattr-l 10roe, a poinl which n grees with the observa lions 
of IJoiisfield, riionison, ami Marshall, that the disease exists more lommoiily 
in villages situate neat water than in those Jsutlu r away. A large number of 
domestic animals have been examined by Arc I til mid. ami none have, been 
touud to act as natural host* ol Ihe \ 1111s; even experimental evidence sliows 
that dogs aie not 1 caddy susceptible to the vims—a fact which tends to 
differentiate the parnsitesol Sudan kal.v-azartrom those of the, Mediterranean. 

Clinii ally the disease resembles that met with in other coimti us As an aid 
to its diagnosis and as lmlnation for spltriu puncture being t.inied out, 
Archibald records the tact (lull peripheral blood tihus trom suspeitcd rases 
show evident e ol blood destnution, lentopetiia, and increase ol large mono¬ 
nuclears and large lymphot \ les, together witli an absence ot eosinopliilos. 
The compamtivi or total absence ol cosinophilcs are suggestive ol the 
disease; iurthei, during the tnurse of the disease ail increase nr diminution 
ot the eosmophiles 111 the peripheral blood is some criterion Ss to whether 
tecovervliom kala-a/ai 1* likely to result. 

* Leishmania infantum Xicnllc. i<)o8. 

Synonym. - Leishmania donovani Luvernn and Mesiiil, icjoj. pro 
parte. 

History.— In icjo.j Cathoiiv observed peculiar bodies in films 
from the spleen ot a child who had died of an ill-defined malady in 
Goulette, in Tunisia. These bodies Lnveran recognized as /,. 
donovani. In T905 Pianese. announced his discovery of Leisluuania 
bodies in large mononuclear cells in the smears from the livei and 
spleen of children dying from a type of infantile splenic; anaemia, 
which he proposed to call infantile Leishmania amentia in order to 
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distinguish il from other forms of infantile splenic anrcmia. In T907 
Nicolle and fnssuto ohsen*ed the parasites in the spleen of a child 
in Tunisia suffering limn irregular lever, splenomegaly, etc., and 
XicoIIe named Ihis disease infantile kala-a/ar, which is a most 
siiii.ihle name. Alter this it was descrihed in Crete in T907 by 
Aichei: ill kieilv. Mimnboli. and Calabiia bv (iabbi and Teletti; in 
i<ii» it was fmi ml in Malta b\ Critieii. in Lisbon by Alva res, while 
fiabbi prowd that the disease ‘ ponos,’ as seen in Spezzia. was the 
same disease: and (‘hristomanos^ Aravandinos, and Michaelides 
found it m the (iivcian islands and Greece itsell. In rqii Christo- 
monas found it in several places in (iieer.e and Asia Minor, while 
11 a linos found it in Corfu. Kefalinos in I 'a 1 is. and it was lound to be 
widely distributed in Southern Jl.dv and Sicilv, Martzinowskv has 
observed cases in Mosi.nw, Tashim Ibrahim in Tripoli, Lemaire in 
Algiers, and Sluk.i and Z.nll 111 Tashkt nt in Turkestan. Marshall 


reports the disease among i.liiMn-n ol about twelve years ot age in 
the Sejiinr provin«:e ol tin* Nid.111. 



It is thus seen that L. inf ant mu is 
mainly found around the Mediterranean 


' ba-.ui. but 111.iv exit ud to Moscow and 

/■<: - \ I to Tin ki st.111; piobably its geographical 

/ T*■ distiibution is but little known at 

/.f-‘ ■ /; ■ i p'osi-nt. 

1 /'-% 1 Iii- stmh ol tlie life-history began 

■ \ ' • v - -7, by the « xpeiinients ol Nicolle, who in 

V ; '■ i<joN successlully inoculated a dog ill 

■' /, ■» I unis iiitralit-palicallv and liilraperi- 

^ ... . s loiii'.illv with splenic blood from a case 

ol 111 la lit i l« kala a/ar, monkevs were 
I11. Ny 1 1 isbimnim mf.ni also inoculated successlully. 

s, m.,,®,,., ; .*, 1 ... vm™.. 

mi* n 1 m ] \ fM j t 11 ii. I ft I if, |riiim;i. I )i ( iistiiKi. (:\ im«i t «i, 

n-H.m .. inn 1 c>(.11..11 >'ii.1}>1 ■ Alvaies. da Silva. I’ulvireiili. and 

l.v IhisiN-1 I oiuaselli. successfully inoculated dogs, 

monkeys, and guinea pigs, and Volpino 
proiluced a pun k local hsum snnicwli.it analogous to Oriental 
sole l>\ inoculating tlit coim-a ol a rabbit I10111 an inlected dog. 

hi HjoN \ieo]|e and ( omti lecoided the discovery ot spontaneous 
kala-a/ar in dogs in l uiiis, and eveiitualh loiuid i*S per cent, to 
be inlecti-d m tlie spiiug. but this percentage was raised by the 
Sergi ills to 7*2 pri cent, in the summer 111 Algiers, and Sevenet has 
I omul that 111 Algiers H» pi r cent, show inlection in the spring and 
M-S jiei ci nt in the summer. Basile, in an endemic region. Bordo- 
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naro. neai Messina, lound twenty-seven injected dogs out of thirty- 
three examined by trephining the head of the femur and making 
smears ol the bon«-mnrrow, and he obtained also a very important 
fact when lie found inlected dogs in every house where kula-azar 
had been found bj* tIabbi; and still more interesting is the observa¬ 
tion that infected dogs were lound in houses without cases of kala' 
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azar, but subsequently a case has already occurred in one of these 
houses. Canine kala-azar has also been found in Catania, slightly 
in Rome, in (>*(>9 per cent, of dogs in Greece by Cnrdumatis, in 2*66 
per cent, in Lisbon, also in Malta by Critien and Babington, and in 
a few dogs in Colombo by ('astdlani in ion. It must be noted, 
however, that Colombo, being one of the greatest harbours ot the 
world, some ol the dogs found a re in reality imported (logs. Negative 
results are reported by Donovan in Madras in 1,150 dogs, by 
Fiillebom in Hamburg in 50 clogs, by Wenvon in Rage lad in no dogs, 
by Jemma, Cristina, and Canuata in Valeimo in 127 dogs, and by 
Archibald in the Sudan. For a long time cats were examined with 
negative results, hut lec.-ntly Kd. and Ft. Sergent, Lombard, and 
Quillchini, have found .1 tour-month-old kitten to be infected in 
Algeria, ft will thus be seen licit ol all the endemic centres of 
infantile Jcala-aznr, Palermo alone affords no evidence of natural 
canine kala-azar. 

As the result ot his woik Rasile, supporting Nicolle, has come to 
the conclusion that iulanlile and canine kala-azar arcs one and the 


same disease. He reared a numbn ot dogs in the laboratory in 
Rome (where canine kala-azar is ran ), and some ol these he took to 
Bordonaro, where they contracted canine kala-azar and died. 
The parasites wen* found in the bone-marrow, spleen, and liver 
(Fig. 87), and also in Pulex serraticcps, taken from them during 
the, last stages of the disease. The dogs in Rome were - sub¬ 
sequently killed, and iound to be free from L. infantum. P. 
serratiieps from a. laboratory dog whose bone-marrow contained no 
Leishmania were isolated and kept at 2 2 " C. in two glass vessels, 
and eventually one lot was fed on spleen-juice from a case* of canine 


kala-azar, while the others wen* kept as controls. After a time the 


intestines of the tleas were dissected out 


and divided into two 


portions 


one* was used for smear-,, and the other was made into 


an emulsion and injected siiboutaneoiiily into a young dog one 
month old, the hone-marrow of which had been shown to be free 


treim Leishmania. while another dog was use*el as a control. 

The smeais tnnn the. intecteel fleas showed numerous specimens 
of Lejshmania in a stale of multiplication, while the control fleas 
were free. Alter lit teen days the dog became ill with lever and 
loss of appetite and dejection, and showed the parasites in the peri¬ 
pheral blood. In twenty-nine days the dog died, probably as a 
result of an operation to obtain bone marrow Irom the tibia. 
Natural inlection by flea-bites was effected by introducing a sick 
dog covered with fleas into a cage containing a bitch and two thirty- 
day-old puppies, whose bone-marrow had been found tree from 
infection, tn thirty days these, dogs were found to be infected, 
and subsequently the puppies died, but the other dogs lived, 
Controls were not infected. Rasile Umm\ P. serraticeps in the bed¬ 
clothes and mattresses of families who kept clogs in tin* hoii-<, and 
some of these fleas were brought to Rome from dogs mattresses 
of people living in Bordonaro, and were fed upon laboratory-reared 
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marrow-examined, clean dogs, whose peripheral blood and liver had 
also been examined for para sites with negative result. The dogs be¬ 
came ill and died, and the parasites were found in the bone-marrow, 
1 iver, and spleen. font rol dogs were theii killed and found healthy. 

Bnsilc concludes that Z\‘ scrraticefs is the carrier of the disease. 
In Bordonaro lie examined t.ooo fleas from dogs and the beds of 
families, but found only four infected with Leishmania. With 
regard toP. irritans, Basile finds that it is frequently a parasite of 
the dog, and that among specimens caught in the bed of a child 
suffering from kala-azar one was found to contain Leishmania. 
From experiments he believes th.it fleas are infective from December 
to March. There is one curious point noted, that Leishmania was 
found in spleen, liver, and bone marrow only a few days before 
death, though tin* fle;is had bitten the dogs (hree months earlier. 

With regard to tlie objerlions to this work, Gabbi has pointed out— 

t. Canine and human liras placed in tontact with pure cultures of 
Leishmania on Nirollo’s blood-agar show blood in the gut, but 
no leishmania. 

2. Leishmania in ml lure with intestinal bacteria from tlie flea or in 

culture with Ihe jnire bom tin same do not develop. 

3. Stai ving tluas placed in 1 out act with spleen-juice obtained by puncture 

Irom a 1 liild with kala-azar do not become infected with Leishmania. 
Mazucrhi in Piedmont finds that tlie fleas of dogs possess flagellate bodies 
oi a cnthidia-like nature, distim t from Ba silo's description of the Leishmania 
iKHlirs found by him. 

Alvares and Pereira da Silva’s experiments with C tenocephalm serraticrf>s 
support Basile, and they believe the nilei lion to be contanfinative via the 

1 specs. . 

The main objei lion to Basile'.- experiments is that they were conducted in 
Rome, in which place dogs mnv at quire natural lamnc kala-azar; secondly, 
the question has to be solvt d as lo whether the Uidies seen in the Ilea are or are 
not J-eishmanin, and il not, whether they sire some parasite naturally occurring 
in the flea. 

Basile des< libes tlie forms iound in llie flea as follows:— 

In the mid-gut Leishmania dike lornisas oval, rounded, or pyrilorm bodies, 

2 to 3 n in length, with an ex« entiu allv-plai eel trophonncleus, and generally 
a kmctomieleiis. I^irge forms, 4 to 6 /i by 2 to 3*5 /1, are also seen, and more 
posteriorly pyritm 111 todies, (> to H /i by 1 -3 to 2*5 /*, wlut li latter are provided 
with flagella "measuring about 3 ft 111 length.’ 

Basile concludes that there is a cycle of development with preflagellate, 
flagellate, and post-flagellate loans. But a number ol fleas have been found 
to jHissessnatural parasites belonging to thegenera Ilerprtomonas anti ( ritkidia, 
and Miss Porter has definitely proved that < nthidia pithcis is a true parasite 
of P irritans. The list ol known flea parasites is:— 

Crithidia pulicis Wen yon, 1908, in Xcvnpsylla chopairtr. 

• itthuha ctmophthalnu Patton and Strickland, 1908, in I*tenophthalmus 
tf'/frrti’j,. 

Crithidia h\stnchopsvlla> Mackinnon, 1909, in Hystrichopsylla talpcc. 

Cntkuha pulicis Porter, 1911, in Pulcx irritans. 

Hevpctomanus ctcvnphthahni Mackinnon, 1909, in Ptenophthalmus agyrtes. 

There are also a number of unnamed flagellates recorded— e.g., a species of 
Herpetomonas by Balfour in 1906 in Latmopsylla cleopatrce, which may be 
the same as Wenyon’s Lnthidia. It docs not appear certain that Miss Porter's 
Crithidia and Wenyon’s Crithidia are the same, and if they are not, vi— 
Plorter’s Crithidia must be given a different name. 
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The identity of infantile kala-azar and canine kala-azar is supported also 
by Bandi's experiments on agglutination. Animals inoculated by him with 
cultures of L. infantum developed agglutinins for this species, and nearly 
in the same amount also for the Leislimania isolated from dogs, and vice versa. 

Franchini states that Anopheles maculipennis can be infected with cultural 
forms of Leishmania. Gabbi inculpated at one time Musea domestica as a 
carrier. 

Morphology. — L. infantum so closely resembles L. donpvani as 
to be indistinguishable morphologically. 

Life-History. —It exists in the peripheral blood, bone-marrow, 
spleen, and liver in children, and suspicion is moused that it may be 
spread by fleas, and that a flagellate and flagellate organisms seen in 
these parasites may be stages in the life-cycle. 

Culture. —It is easily cultivated upon the Nicolle, Novy, MncNeal 
(or N.N.N.) medium, as was first shown by Nicolle. The organisms 
develop in the. condensation liquid and on the moist surface of the 
agar. It can be subcultured indefinitely. No distinct differences 
can be discerned between the three species of Leishmania in culture. 
I..infantum can to a certain extent be. distinguished from L.donovani 
by the fact that the latter is less easily inoculable with success 
into clogs. 

Pathogenicity.- - -It is the cause of infantile kala-azar, and at one 
time was considered to be 1 lu ise of canine kala-azar, which we 
will now describe. 

Canine Kala-Azar .—There are two types of canine* kala-azar—an 
acute and a cj iron it:. 

Acute canine kala-azar. usually appears in young dogs, when it is 
associated with fever (39 0 to qo' C.) of a remittent type, followed by 
loss of appetite, wasting, tremors, motor disturbance, in the hind- 
limbs, and rarely diarrhoea. The animal finally dies in a comatose 
condition at the end of three to five months. 

Chronic canine kala-azar begins without any apparent symptoms, 
except, perhaps, loss in weight, but as it progresses an.rmia sets in, 
and tremors, together with motor disturbances of the hind-limbs, 
may be noticed. It is therefore milder than the preceding, is very 
chronic, and associated with considerable enlargement ot the spleen. 
The inoculated dogs have several times been reported to exhibit 
symptoms resembling dumb rabies. Post mortem examination 
exhibits that the spleen has a thickened capsule, with liypertrophy 
of the lymphoid elements; the epithelium ot the blood-lacuna: are 
much hypertrophied, and full of parasites. The liver cells show 
tatty degeneration; parasites arc found in the liver cells and in the 
endothelium of the lymphatics. The interstitial tissue of the kidney 
is increased, and parasites occur in the endothelial cells. Parasites 
may be found in the round-celled infiltration under the capsule of 
the kidney. The suprarenal bodies show cloudy swelling of the 
cortical cells, infarcts in the medulla, and vacuolation of the cells, 
which may be invaded in patches by the parasites. The pancreas 
showed a hypertrophy of the connective tissue, with the presence 
of the parasites in the endothelium of the lymphatics. The bone* 
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marrow showed largo numbers of mononuclear cells with parasites. 
The heart muscle showed cloudy swelling. Xo parasites are found 
in the lungs. 

'Mine is a growing sii.spn inn llmt Lliis is quite distinct from any liunmu 
ili-.i-.iM. bei nusi*- 

1. Caniiir Li-ishinniuasi-. exists m plm« s like Marseilles, where there is no 

Mediteirancan kala azai, ami this disease exists m Palermo, where 
(.'aiiinel-cidiiuauiasis, auoiiliiiK to (’aumia ami di (iiorgio. is absent. 

2. Sjugnolio savs that in Ikndonaio, in win. llasile tuiind ('anine Leish¬ 

maniasis m 70 per ii-nt. of dogs examined. From 1910 onwards 
a mimlxr oi ‘logs wen- desttoyed, and in 1011 a vei v large number 
weie killed beeanse ol tineali ned i.ibies. In 1915 some seventeen 
weu examined ten Leisbmam.i and lound negative, and j r et 
the Imman eiulemie disease had not dnnmished. 

It is known to oemr in Afina, Fin ope, and Asia, but not in America or 
(>< eania. 

The lorm.itiou ol .1 local sure oil the cornea ol a inbbit must be 
remeiubeied as indicating the possibility ol a local disease like that 
caused bv /.. froptai. 

Leishmania tropica Wright, 1-903. 

Synonyms.- -II ch osoma tr Dpi atm Wi iglit, ngrj: ('rithiiha cimning- 
hami Carter, iqmj; Spur ozoun fur uncut osmn Firth, iStji. 

History.- 'Ibis parasite was described bv Wright in a case of 
Onental sore, and later Mnilinowski and Hognoff touiul the same 
parasites in Ihmton d’Alep. It is believed by gome that this para¬ 
site was first described bv Cunningham in JNN5. and more completely 
studied by Firth, who called il Sporosoiht fit nun nlositm Tilth, 1S9T ; 
if this is so, the correct name ol the parasite should be /.. furun- 
cnlosn Tilth, 1 jj. 

It was spect.illy investigated in 1905 by James in Delhi sore, 
Lahore sore, and F'rontiei sore. Kicolle has ohtainid cultures of 
the parasite 011 the McXe.il Novy medium, and tarter describes 
sevu.d forms. ( .irtei, P.dlonr, and Nattan-l.ariier believe, in our 
opinion conectly, that there ate sevi ral varieties or s])ecies included 
under the term /.. Iropua ; thus Carter maintains that the Cambay 
sore is different limn the ‘clou tie tialsa’ ol Africa. Werner, 
Carini, and Splt-ndon have shtiwui that tin* sore may spread to or 
begin on mucous membrane'.. 

Distribution.- It is found principally in Asia, in India, China, 
Asia Mmoi, Persia, etc., hut also occurs in Africa, Algt ria. Tunisia, 
on tlu‘ Niger and in the Egyptian hutlan, in Mevico, Panama, and 
South America. 

Morphology.- It differs in no morphological respect from Leish- 
mama domnuim in the human body, though certain minor differences 
have, been desciibed in the flagellate forms in cultures. 

Cultivation.- 1 n HK»S N in die* first cultivated the parasite on blood- 
agar and on the modified Nicolle, Novy, McNeal medium often called 
‘ X.N.N.’ It grew slowly both in the liquor of condensation and 
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on the agar at 20° to 22° ('., producing flagellate and division forms 
on the fourth day, which incrcasodJn numbers by the eighth to tenth 
day, when rosettes appeared and increased in such numbers that the 
masses wen* visible to the naked eye. After this a tendency to 
agglutination develops and iucieases until alter one or two months 
the parasites dii. The typical flagellate of these cultures is lierpe- 
tomad-like, measuring with the flagellum 40 to 45 f.i with a breadth of 
2 to 4 ft, but the flagellum alone measutes 16 to 20 //.. There is no 
undulating membrane, but a trophonucleus and kinetonucleus can 
be seen. Three types ol flagellates can be seen in cultures- -viz.., 
one almost spherical, a second short and stumpy, and a third long 
and narrow. Subcultures aie best made from the tenth to the 
fifteenth day, and these can be repeated apparently indefinitely. 
Forty fiVegeiuT.it ions have been recorded during a period of eighteen 
months. 

It is usual to state that there are no differences between the 
cultural tonns of L. tropica and /.. domnwn, but Row considers 
that there are several points ol difference- viz., that the flagellate 
forms oi L. tiopica are longer and larger, that the flagellum is 
longer, while the growth is quickei anil may lake place at higher 
temperatures than in /.. donovani. 

Inoculation.- Mart/.inowsky, WYnvon. and Fat ton have success¬ 
fully inoculated them stives, and other people have also beat suc¬ 
cessfully inoculated lrom cases of Oriental son*. The incubation 
period varies lrom sixteen da\s fo *ix and a half months, and the 
papule is generally usheied in with febrile symptoms lasting several 
days. Tin* inoculated sore begins .is a papule, and becomes a 
nodule; when excised and examined it presents the typical ap¬ 
pearances of Oriental son-, and contains /.. tropica. 

Success till inoculations are recoichd 1 mm man !•> monkeys and 
dogs, from monkey* to man, other monkeys and dogs, from clogs 
to dogs, and lrom cultures to man, monkey*, and dogs. 

Immunity. lilted ion conleis immunity il the cure is complete, 
and if a sufficient interval has elapsed between the cure* and the 
reinfection; if not, a condition ol hvperseiisibility is produced, as 
demonstrated by a shoiu-ned incubation period. Kala-aznv infec¬ 
tion ii- dogs affords immunity against f . Iropim dm inland after tin- 
attack; Oriental sore pmticts monke-\ s partially or completely 
against/., donovani. 

Insect Carriers.- No insect at present 1ms been demonstrated to 
be* the true host of L. tropica. Musia donicstim may possibly be a 
carrier because the parasites can retain their vitality therein, and 
may bo transferred to any raw surface, and thus induce infection, 
but it is not a true host, though Row has found the contents ol tin- 
gut to be infective, and believes that infection can be spread by it* 
faces. There, can be no doubt that a natural culture producing 
flagellates and, according to Fatton, even post-flagella 1c loims. can 
take place in the bed-bug CHnocoris rotundatus, but all attempts at 
transmission have failed, and the same condition of affairs holds 
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good for Siegomyia fasciata. Phlobotomns is suspected, but there 
is no experimental evidence. Flu suspects ticks as being the 
, possible carriers in Dutch Guiana. Podiculi have no supporters, 
and Stomoxys is not regarded as a likely carrier. As Patton has 
recorded the presence of /.. tropica in the peripheral blood, it might 
not be necessary fora blood-sucker to ingest juices from the local sore. 

Pathogenicity.- -It is the c.ni-e of specific sores found in the skin 
and on mucous membranes in A**ia. Africa, and America, and which 
are commonly known as Oriental sore, but which also have a large 
number ot local nanus, such as pian-bois. espundin, Delhi sore, 
Bagdad button, clou do Gafsa, ulo.r of Baum. etc. 

Laveran anti Nattan-Larricr have created the variety amrucatia ( L. tropica 
Wright var. amcritana Laveran and .N,i Haii-Dimer) lor the Leishmania found 
in Espundia, t hanirtcrizol l»y a fattened nut lens. Vianna has created a new 
species, L. hrazilt chii'*. toi a Leinhmania observed bv him in eases ot ulcer, but 
Marchoux doubts whether this new species i.k justifiable, as it has no distinc¬ 
tive 1 ha raetc is. 

SERF\ 31 fLY TRYPA.N'OSoMrNMi C\**imi.axi and Chalmers, 

Definition.- Trypanosomida* in which the kiuebmucleus is 
situate in certain Mages of the life cvcle between the trophonucleus 
and the a flagellar extieinitv of the body. A well-developed undulat¬ 
ing membrane is present. 

Type Genus. —Trypanosoma Grubv. nuendavit^Lavvnm and 
Mcsnil, iqoi. , 

Classification.-— A brief history of the discovery of the more 
important species of this family has been given in Chapter I. The 
genera which have been described are: - 

Trypanosoma Grubv, 1X43, emendavit Laveran and Mcsnil, 1901. 

Try puna plasma L.iveran and Mesjiil, Tqor, emendavit T904. 

7 rvpatwphis Kevsselitz. 

lindotrypamtm Me>uil and 1 >i n>nS. 

Schirolrypanwii Chagas. imo'j. 

Rhxnchndomnna s Patton, K)ij. 

But Tvypanopliisma and Trypannphis belong to the Bodonidar, 
and not to the Trypniiosoinida* (vide p. 337). 

Endotrypanum would appear to be an immature trypanosome, 
without an undulating lnemluane. end ]>arasiti» in red corpuscles. 
In rt)<>5 Nissle drew attention fo tin* occasional invasion of red cells 
by trypanosomes, and in ro«> j- Moore found ]>eg-shaped bodies in 
the red blood-corpuscles ot cattle suffering I mm trypanosomiasis in 
Southern Nigeria. 

With regard to Schizoirypanum, it was at first classified as a 
trypanosome, but when its peculiar schizogony became known, it 
was thought necessary to separate it therefrom under a separate 
generic name, and to this we now adhere. 

The subfamily therefore contains the genus Trypanosoma, of 
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which we shall presently suggest a classification (vide p. 395), 
and the genera Endotrypanum, Schizotrypanum, and Rhynchoido- 
monas. 

Trypanosoma Gruby, 1843. 

Synonyms. —Anuvba Mayer. T843; Paramecium Mayer, 1843; 
Globularia Wcdl, 1850; Undulina Lankester, 1871; Ilerpciomonas 
Kent, 1878; Hatmatomonas Mitrophan, 1883; Trypanosomonas 
Danilcwsky, 1885; Trypanozovnhuoho, 1906. 

Definition. —Trypanosomiiue, with the periplast raised into a 
longitudinal undulating membrane, along which the single flagellum 
runs. 

Historical. Till*, history ol the genus has been largely detailed 
in Chapter I., and we need <>nl\ remind the reader it commenced 
by Valentin, in 1841, reporting minute bodies in the blood of 
Salmofario Liunieus, the brown trout, which induced Gluge to bring 
lor ward his discovery ol Trypanosoma sanguinis in frog's blood, 
while (iros, in 1845, Jound them m mice anil moles. Later, in 1850. 
Wedl found the same parasites in the Mood ol birds and mammals, 
while Chaussat in the same year and Lewis in 1S79 Jound them in 
rats, and Danilewsky studied their structuie and started interest in 
them. 

Morphology. —The usual form in which trypanosomes are found 
in vertebrate blood is that of an elongated, spindle-shaped mass of 
cytoplasm composed ol an inner granular endoplasm, and sunounded 
by ectoplasm (periplast). The shape ol the parasite K however, 
by no means alwfly* a spindle, but, on the contrary, varies con¬ 
siderably in different species, and may even be 1 minded. 

In the endoplasm is situated a trophonuoleus, often called the 
'nucleus,' concerning the structuie ol which then: is considerable 
difference of opinion. Sonic authorities- r.x.. I’rowazek, etc — 
with regard to the nucleus of T. lewisi and T. hrucci. and Miss 
Robertson, with regard to T. raitv, say that the nucleus is complex 
and resembles the description already given lor that ol Uamoprolcus 
noctuce, that ol T. leu'isi having eight chromosomes and a ccntrosome 
connected by a strand. 

Other authorities, like Ross and Moore, Breinl and ltindle, con¬ 
sider that observers have been led astray by using dried films; for, 
according to them, though pretty pictures ol the parasite an: pro¬ 
duced by this method, still, such delicate structures as the dt tails 
of the nucleus are ruined; and therefore, in order to study these 
bodies accurately, the films must be Jixed while wet in such a reagent 
as Fleming’s fluid, and suitably stained. 11 this is done properly, 
according to them, it is seen that the nucleus is a vesicle bounded by 
a nuclear membrane, and having in its centre one small chroma tin 
sphere, called by some the intranuclear ccntrosome. 

Situated somewhere in the cytoplasm, and generally near the. 
afiagellar extremity, is another mass of chromatin, the kinetonuclcus. 
From this kinetonucleus a faint strand—the rliizoplast—proceeds, 
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which ends in a little bead—the blepliaropUst--from which the 
flagellum, which is also composed ol chromatin, arises. A more 
primitive arrangement is lor the kineti’nucleus io contain the blopha- 
roplast. which is really only a ceiitiosome. I'nder the.se circum¬ 
stances the flagellum will arise from the kinetonucleus. When the 
hlepharopliist is separate Inun the kinetonucli-us it is a moot point 
as to whether there is or there is not another centrosome in that 
nucleus. 

I'lie flagellum runs outwards through the endoplasm to the ecto¬ 
plasm, which \t raises into a membrane, the undulating membrane, 
and turns, and runs along the n in.lining length ol the cytoplasm, in 
which it inav end, or it mav pioject .is a live lash hex mid the cyto¬ 
plasm. In this course it piesmits thiee portions: (i) 'Ihr loot in 
tile endoplasm; { 2) the undulating poilum 111 the ectoplasm, and 
(j) the live portion. In sous- si ages <>{ the lile-history the tlagellum, 
instead ol tuiumg along the undiilalmg 1mmluaiie. projects from 
its blephamplast through the eu«h» and ecto plasm to the outside 
of tile parasite. 


anterior end undulation membrane flaaellum 
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1‘liX J'AM»v>Ml.. 


Tile undulating mniibi.ine, iheieloie. is the layer of ectoplasm 
(periplast) raised Irom the surface ol tile parasite by the stcond 
portion ol tile, flagellum along a line sometimes called dorsal, and 
max be prolonged a certain distance along what is generally con- 
sideied to be its live portion. The membrane is x'ariously described 
as being homogeneous or stlengthened by iiiyoneines as in Hanno- 
prn/c.its noctiur. 

lie-sides them stiuctures the endoplasm olteii contains a vacuole, 
looked upon 1>\ some obseix'eis as a contract ile x'acuole, xvliile others 
deny its existence Their is no doubt about its existence in 7 >v- 
paiwsnnia utslrluimi. t'hioiiiatoid granules c.m also be seen in 
the cytoplasm. 

Before le.ivmg this part of the .-.object it must be noted that 
many authois liaxv gix’eii various names to the trophonucleus, 
kinetonucleus, ceiitiosonie. ami blepharoplast. We use the trims 
in the same sense m which they haw been used by Minchin and 
Woodcock- viz., the ptincipal midi-us is a trophonucleus, bi cause 
it is believed to be largely concerned in nutrition; it contains an 
achromatic body, which is the centrosome. Iho smaller nucleus 
is a kinetonucleus, because it is mainly concerned in motion; while 
the little bead connected with the flagellum is looked upon as a 
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blepharoplast, because it is an achromatic body connected with a 
cilium or a flagellum. 

We now come to a point on which there is a great difference ot 
opinion—viz., the polarity of the parasite. There can be no doubt, 
in our opinion, that, as a rule, the anterior cncl oi a parasite should be 
the non-flagellate end, as first suggested by Sam bon, because, in 
wending its way through the blood, that end goes hist, and the 
unlulating niembi.me and flagellum follow, and blood being the 
natural habitat ol the parasite, this method ol propulsion must be 
considered to be normal. Moieowr, morphologists (Woodcock) 
support this view. There is, however, no doubt that, at times, the 
flagellate end can be in front. 

Movement is largely caused by the undulating meiiibiane, while 
the flagellum assists; blit civ« ping or gregarinoid movements have 
been noted by Leger, and /.ig/ag movements by Gray and Tulloch, 
and in both ol the-e the mm-flagellate ends go lirst. In this woik 
anterior, theielore. means the non-ilagellate end ot the trypanosome 
and posterior the flagellate end. 

The anterior end is vety vaiiahle. and may be even amueboid, 
while the posterior end is generally lapel mg. because the cyto]>lasm 
extends some way along the, flagellum. 

It has already been noted that the body ol the parasite is slightly 
compressed laterally, and the edge with the undulating membrane 
is considered to be dorsal. In some species a supporting stnictine 
somewhat ot tke nature of an axostyle has been desciibed. 

The measuieuieiULs ol the pa i a site are trom the non-flagellate 
extremity to tin; kiuctonucleus. fiom thal to the anternu end of 
the trophonucleus, bom tlut to the posterior end ot the tiopho- 
nucleus, from fh.it to the tip ol the flagellum, the sum oi these 
giving the length; while the width is taken in tin* region of tin 
trophonucleus. 

Stephens* method ol measurement is. uliei outlining the puiusitc. In draw 
a straight line on a pita e ol transput ent pa pi i, and to mark one end, whu h is 
made to coineide with one evtiemitv ol the outlined trypanosome and then 
transtixcd by a vertu al needle. '1 lie iranspaieni paper is now rotated so that 
the line tuns in the long avis ol I he parasite. Whei e it di i ia les another pm is 
inserted and the tirst removed. '1 he tiunspuienl papei is again iota ted to 
take in another portion ot the nxi.-» oi tile puiusile, and tins is tcVcated until 
all the deviations ol the pauisite ha\e l>ien iollowed and the distal t xlieimlv 
rcaehcil. 

'Ihe results ol caretul measurements have been to show that some trypano¬ 
somes are polymorphic and others a r e not. 

Food is absorbed by osmosis I rum the liquid in which the parasite 
is living. 

Life-History.— -Tlu* life-history of a trypanosome is not as vet 
fully known, but it is recognized that it lias an alternation ol geiieia 
tions associated with an alteration of hosts, one generation being 
usually completed in the blood ol a vertebrate, and the oilier in the 
alimentary canal and its appendages of some blood-sucking in¬ 
vertebrate. 
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In the Vertebrate .—If an uninfected or clean non-immune is in¬ 
fected by the bites of infective invertebrates, at first no parasites 
are to be found in the peripheral blood, and some days must elapse 
before they appear. This interval is the incubation period. What 
takes place during this period is but little known, the only observa¬ 
tions being those by Fanthnm, who saw a few rounded forms fifteen 



ha . Sij.—D iagram of the Life-Cycle of Trypanosoma lewist Saville Kent, 

IS&O, IN Tilt JtolJY OF THE RAT. 

i. Trvi<.mosoni.i lcwisj; j-jo, stages in rosette formation; ii-ij, develop 
meat oi a small llagellnte form into a trypanosome; 14, binary fission. 
(Constructed J10111 thawings by Moure, ilreiul. and Hindlc in the Annals oj 
Tropical Medit-im ami Parasitology.) 

to eighteen hours alter inoculating T.castellanii and T. rhodcsien.se 
into rats; and those by Franca, who reports the presence of similar 
torms at a later stage of incubation. These are probably multiplica¬ 
tion forms, which are the parent fomis of the trypanosomes presently 
to be seen in increasing numbers in the blood. 
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When the parasite* are present in the peripheral blood, they 
usually show a marked pleomorphism. Thus, in T. castellanii Miss 
Kobertson linds short forms 14 to 20 p in length, medium forms 
20 to 24 /* in length, and long forms 23 to 33 /* in length. Until 
recently it was usual to consider these variations as being probably 
indicative ot sexual differentiation, but she concludes that this is not 
so, but that they are variations due to different stages of growth 
and subsequent division. The multiplication of the trypanosome 
in the blood is usually by longitudinal fission, bid it may also take 
place by schizogony, with or without entering an mdothelial or 
other cell. The number of trypanosomes in the blood varies con¬ 
siderably from time to time, apparently in more or less regular 
cycles, and their dis.ippeai.mce appears to be associated with the 
cncystnieut in the lungs, spleen, bone-marrow, etc., in the form of 
the latent bodies desci ibed by Rreinl, Fantham, and others. During 
their life in the vertebrate it was, at one time, thought that they 
could propagate, their species -in part, at all events- by granules, 
which are comparable to the ‘ inlective granule’ desci ibed by 
f labour lor spi roc hades, because Fry demonstrated that T. brucei 
< ould tluow off granules, and his observations had been continued 
by Ranken. This granule-shedding was described as taking place 
in the liver, spleen, lungs, and lymphatic glands. At first the 
granule was simply a live pyiilorm body, but Intel it developed a 
lUige.il um and became actively motile. Its further histoiy was. how¬ 
ever, uutraced in trypanosomes 

There can be nofluubl that there is a reaction «>n the p.nt ot the 
cells of the Vertebrate against tin* trypanosome-, with the I01 illation 
of aiitibodus in the lorni of tr\panolysins, etc., but nmie will be 
said on this subject Liter. 

Binary I'lwian. A binary fission takes place with 01 without 
growth. I his is biought about by amitotic division ot ihe kine- 
toniicleiis and troplionucleiis. followed by the lonnation of a 
new tlagellum m the daughter parasite and the division of the 
cytoplasm. 

The details of the division are as follows 

1. The kinetonucleiis swells up and forms a vesicle through which 
the chromatin is evenly distributed. 

2. The chromatin forms a baml across the middle of the vesicle. 

3. The band elongates and divides into two portions. 

4. The two portions move a pa rt, all trace of tin* vesicle disappears, 
and the two new kinetonuclei are formed. 

5. The blrpharoplast divides at the same time as the kincto- 

nucleus. * 

6. "Either the old 11 a cell uni divides or a new flagellum develops 
from one of the new blopharoplasls. The process varies in diffeieiil 
species. 

7. The central karyosomo of the tiophonucleus either divides 
and the two portions move to opposite poles of the nucleus, but are 
connected by a tine line, or the chromatin forms an equatorial plate, 

*5 
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which divides transversely, and each half goes to an opposite pole, 
or the chromatin gathers around opposite poles. 

8. The connecting line disappears and two new trophonuclei are 
formed. 

Rosette Formation .--The medium-sized parasite, according to 
Moore. Brt:inl, and Kindle, grows into large forms, which pass through 
the following development 

1. The trophonucleus undergoes reduction by amitosis, the re¬ 
duction body disappearing. 

2. Tlie kinetonuoleiis gives off a body, which travels—increasing 
in size as it pmceedv -to the trophonucleus. with which it perhaps 
fuses, but tin-. is not delinitcly known. 

In T.cnstcllaiiii a strand forms between the kineto- and tropho¬ 
nuclei. instead ol this travelling body, which is seen in T. lewisi 
and T. eqmberdum. 



i, Mirrogametc; 2. macrnganir-to-; 3, zygosis; 4, ookinete and degenerating 
ijucrogamete; 5-b, ookinete in t 1m* alimentary canal and ovary. 


3. The Iropho-and kineto-nuclei divide to Jorm fusion masses con¬ 
sisting ol two. four, seven, or more small parasites, which at first 
possess only the old flagellum, but in which later new flagella lorm 
(the rosette formation). T his stage is not definitely known in 
T. castellanii. 

4. The small parasites, which must be looked upon as representing 
latent phases, sepa rate from the tuiion mass. These small parasites 
grow into medium-sized parasites, thus completing the cycle. 

All observers are agreed as to the rosette formation, and with 
regard to the process from the kinetonucleus, this was first pointed 
out &y Miss Robertson, whose work is therefore confirmed. The 
band is said to be composed of vulniinc. As to the latent phases, 
wc believe that they are the same as the peculiar aflagellate round 
and oval forms described several years ago by Castellani, in the 
cerebro-spinal fluid of sleeping-sickness patients, and which lie com¬ 
pared to the amoeboid forms found by Plimmer in the brains of 
animals infected with nagana. 
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The development of Schizotrypanum differs in many points from 
this description, for the trypanosome enters an endothelial cell in 
the lung, or a cardiac muscle fibre, or a neuroglia cell of the centraf 
nervous system, or a striped muscular fibre. In these situations it 
becomes simply a rounded body, which possesses trophonuclcus and 
kinetonucleus, but has lost its flagellum and undulating membrane. 
This body undergoes repeated divisions, and each division eventua- 
ally becomes a trypanosome. 

In the Invertebrate Host.- --Theoretically, it would be expected 
that sexual forms, male and female, would be found in th«. blood of 
the vertebrate, and that these, taken into the alimentary canal of the 
blood-sucker, would conjugate and produce ookinetes, and perhaps 
obeysts, from which forms would be produced which might infect 
the proboscis of the same individual, or, by entering into the eggs, 
infect a new generation, which alone might be the means of dissemi¬ 
nation of the parasite. But these theoretical views have so far not 
been confirmed by actual obsei nations, which must now be discussed 
seriatim. 

So-called Sexual Forms.--According to Browa/.ek, T. lewisi can. 
bo differentiated into three, tonus -fr) male, (2) female, (3) in¬ 
different; and. according to I'rowa/ek, Liihe, Noclit, and Mayer, 
the same can be -.ecu in T. castellanii; but according to Holmes, only 
males, females, and young lemales can be si*en in T. evansi. ■ 

Male Forms . These a re. defined t o be very slender trypanosomes, 
actively mottle. with ail elongated nucleus, which stains well. 

Female Forms. ’-Broad, sluggish trypanosomes, with reticulated 
protoplasm and a round nucleus, both of which stain poorly. They 
possess a slender, undulating membrane and a short flagellum. 

IiutiffcrenM'orms. -The-e are the forms most commonly met with, 
possessing granular cytoplasm and a not very well-defined nucleus. 

It must be admitted that between these there are all stages of 
intermediary forms, so that they are not sharply defined; and some 
of these may be simply the ordinary trypanosome in various stages 
of growth and division, as described above. 

Miss Robertson has probably arrived at the truth when she says 
that the short forms (13-20 microns) of T. castcllami, ^he so-called 
female forms, are really the adults, which by growth become the 
indifferent forms which are merely steps in the formation of the 
slender forms, so-called male forms, which are the dividing stage 
of this trypanosome. 

Chagas has shown that Schiznlrvpanum entzi in the lungs may 
lose its flagellum and become curved into an arc, the extremities 
of which fuse, forming at first a ring, which subsequently becomes 
a sphere, with a trophonuclcus and a kinetonucleus, the latter of 
which is expelled in female forms, while it is retained in male iorms. 
In this manner the inaerognmetocytes and the microgametocytes 
arise. Each of these divides into eight macrogametes, which are 
uninuclear, and eight microgametes. which have a trophonucleus 
and kinetonucleus united by a filament. These gametes escape from 
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the cyst which is formed bv the periplast of the original trypanosome, 
and enter red blood-cells, in which they develop into sexually differ¬ 
entiated trypanosomes- females with one and male* with two 
nuclei, These are the lornis which infect ihr Ltmi/s , or invertebrate 
host, and do not multiply in the wrfebrate host. 

Method of Transmission.- -The blood of the infected vertebrate is 
not always infective lor fin invei 1* bratc host. 'J Inis Miss Robertson 
has shown, with regard to / . cuslcilnnii . that the tsetse-fly cannot 
be lnlecteil bv feeding just beloie all ombmst of multiplication in 
tin* Vertebrate host, or during the i>*-iii■■ 1 of destruction which 
pivcilies a paucity period oi at tin -^iiiiiiiiit *»i an exalted peiiod, 
or during cei tain period', ol rapid multiplication, when the absolute 
and relative number-, o! tin shell forms mention* d above are 
diminished. 

immediately altei intentimi the inv* ileluatt host can mcihaiii- 
I'ully cunvi \ tin* iuti-ation to a than host, and this power peisists 
for about twenty loin liouis. altii which tin* inv*.rtebrale host 
bee on i < s nmi m'cctiv*- an<l ieiii.:ins *.0 loi a var\in-; period, which 
was found b\ Mein*- not to be lc-s than eighle*n days as regards 
frfossuut /ofZ/'cf// s and T. fifth'll it nil . and by Kinghom and Yorke 
to be about I<>ur1eeiid.i\ '•inf*. umr.tihiiit infected with T. rhoih'\ii’iisc. 
alter which the the* become again inU etiw, and apparently remain 
so loi a v* ry long period. probabli for tin- lest *»1 tlieit bye*. 'Ihesc 
facts pnn'e delinitelv that tile para-ales uudeigo some ehaiiges ol an 
important natme in 1 In the* in «|iieslion. ami that th«* second in¬ 
fective jn iio-l cannot j»t»s-.i 1>I\ l>r class*d as mechanical. 'Ihe fact 
that Lttmitt me ;f\///s leiium* mleclive t* n to 1 went\ -live day* alter 
fee*Ling oil a ho -t iuh-cted with .s‘ < ru.j also prows th d the infection 
is not m*cli.iiiical. \\<■ then-ln:*- *1 mw th* conclusion that the 
tiv|i.iuos*iiue uii*l*‘igoes p.i 1 1 of it-* lilt -*.\ *d.- in the invei tebrate host, 
i ml the uist ,]iu st imi which iiatiiiallvaNses is the i;i t<* ol the so-cal led 
‘ male ' and ' leiiiah ' loim*. lonnd in th*- bloo*l of th*- vertebrate. 
\n they tin*; m.-le . ni'1 leiu.ile foiiiis, ami *1»» they conjugate and 
lorm an ookinete oi /.yj.i»ti *»r do they not ? 

Conjugation. It is >lilli*;ult to be cei lain that conjugation hap 
been **en. ,in-l not diyision It has been described by Keysselitz 
as occurring in Je* che** led *ui a caip infected with J'rypaiioplasina 
hnnefi, hi IVowa/.ek in lice t*-d on iat* infected with T. Icwisi, 
and bv Flu in f'rithidia mclnt'havjii, to which reference will be made 
under the heading of Tutliidia. 

On tile otlu-r hand, careful observers like Miss Robertson and 
Captain Patton lnve *juite fail* cl to*.*- tills process in their studies 
of trypanosome*, and herpetoinoiiads. Ihe cnnr.lusion is that 
conjugation his not been pinved t«» In* pre-eiit in trypanosomes 
so far. 

Development without Conjugation. .Winding to most obseivers. 
there is no conjugation. but dewli.pment lakes ]»Iace as*>xually in 
the invertebrate host. This development varies in different species, 
anti may be classified as follows: 



TRYPANOSOMA 


389 


A. Development in the proboscis. 

B. Development in the anterior portions of the alimentary canal. 

('. Development in the whole alimentaiy canal. 

1 ). Development associated with iuledion oi the salivary glands. 

1C. Rectal encystment facal infection. 

F. Ovum inlection. 

A. Pvohoscian Development. Roubaud lias describe! 1 ;■ hum ol 
as<‘\ii.d development ol 7". eastelianii an«l /. hrinci ill the proboscis 
of G/o\sina palpalis in winch the uudul.iting membrane disappears; 
the flagellum is shoileued. .tiid the kiiietouucleiis approaches the 
tio]>lioniicleus. while the parasite becomes attached to tin* wall 
of tin- proboscis, and multiplies, forming ni.r^is ol paiasites, the 
whole pioce-.s octal]>\ iii.«* only a lew minute''. 

Though he thinks that tliis method ol development explains the 
infection ol man and animals bv Kelso-llies in \li ic.i. lie was imabh' 
to pioduce iuledion ol susce])ld»!e animals b\ iiioeul.ition oJ these 
torms. 

This lorm ol development occm s 
in T. vivax and in /’. cazaltunn. 

B. Anterior Development . Miss 
Robertson has shown that the 
trypanosomes ol lush water lisli. 
when invested by (h«* leech ll>'mi- 
elepsis niargwatd, lirst ol all imdeign 
ra]>id multiplication by unequal 
binary lission. giving rise to small 
crithidiai like individuals, which 
also multiply in the ciop. and then 
towards the end ol digestion pa-.-, 
lorward as long. slendei trv]>ano 
soilies into Ihe juoboseis sheath, 
anil ale capable ol mhctiug a il- w l a* 01. Puoiiomijam Divixor- 
liost; while the crithidiai hums mknx. (Alter KouluucJ) 
which remain in the ciop become 

Lcishmania like bodies which multiply again wlun lush blood is 
ingested. the development ol T. viffa/u ol (hemilk torjoi.se i.m\da 
vitfafa. takes place in a somewhat similai manner in the leech 
Glossi-phoni a sp. (?j. 

0 . Entire Canal Development. 'Jhis hum ol development is ex¬ 
emplified by T. rajec in the leech Pontodelia niurit ala , but in this case 
t.ho trypanosomes in the crop give rise to bimicleate, rounded, 
J-oislmiania-like fonns without locomotor apparatus, which pass into 
the intestine, where they become flagellate, and appear as crithidi.il 
forms anil multiply rapidly. During hunger periods they become 
Lcisluiiuttui-likc bodies, only to revert to the crithidiai hum when 
food is ingested. These critliidial-like hums become long, slander 
trypanosomes, which pass lorward into the proboscis and aic the 
infective agents. 
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D. Salivary Gland Infection. —According to Bruce and his col¬ 
laborators, if G. palpalis is fed with T. castellanii, the proboscis is 
not involved in the further development. The fly now becomes 
non-infective for some twenty-eight days on an average. The 
trypanosomes in live to seven d.'iys disappear (possibly become intra¬ 
cellular), but la 1 er return in a small percentage ot flies, and multiply 
in the fore. mid. and hind guts, generally .is long, moderately broad 
forms, with protoplasm which stains well, and contains an oval 
central nucleus, a small mioronucleus, undulating membrane, and a 
flagellum with a blepharoplast. After twenty-eight days it is lound 
that the salivary glands become inleeted with the short, stumpy 
forms already mentioned above, and now the fly is found to be 
infective and to remain so lor long puiods. These short stumpy 
forms have been noted by Kleine in the intestine. Miss Kobertson 
iinds that the tr\ paiiosomes inlect the salivary glands Irom the gut 
via the proboscis and the salivary ducts. 


I •» 



f’U,. - I >l-.VM.OL'MI'NI ol- l ni.-sl-/htl.lt KkUM-, 

i. In the vertebrate blood; z and <, in the mill gnt; 4 and 5, m the 
hind-gut; 0, in tlic* salivary gland*, ol the tsetse-fly. 

(After Bruce, llameilon. Liatemail, and Mackie.) 

King horn and \ orke have shown it the salivary glands of 
(tlossina morsitans become infected in somewhat similar manner 
with T. rJinUt’sh'iisc. 

t.liagas has seen trypanosomes in the body cavity and salivary 
glands of Lamtts vicgistus, which are without doubt the forms 
which are inoculated in infections. 

E. Rectal Iincystmenl. Minchin finds that the crithidial foims of 
T. grayi become encysted in the rectum of G. pal pal is. 

F. Ovum Infection.- -This has not been proved to take place. 
Conditions Influencing Development. ~ Kinghorn and Yorke have; 

shown that the development ot T. rhodcsiense in G. morsitans is 
markedly influenced by the temperature of the air, 75 0 to 85° F. 
being more favourable than bo° to yo' J F. f and, under favourable 
conditions, the first stage of development can take place, but not the 
later stages, and flies may remain with the parasites incompletely 
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developed for eighty days. Humidity is without effect. Another 
important matter, as we shall see later, is the effect of the next 
following clean feed after an infected feed. 

Methods of Infection. —Tn nature there can be no doubt that infec¬ 
tion can take place in more than one way, and Minchin has pointed 
out that the different methods may be -• 

1. Contaminative— -This is the infection of the host by swallow¬ 
ing encysted parasites. At present there is no prool that this exists 
in trypanosomes. But Minchin has shown that T. grayi becomes 
encysted while lying in the proctodeum oi Glossina palpalis, by a 
shortening of the flagellum and an excretion of a cyst-wall, which, 
beginning at the anterior extremity, gradually spreads round the 
shortening parasite while the flagellum is being absorbed. The 
cysts which lie quite fret; from the proctodeum are hrst pear-shaped 
and then oval, and the trophonuclei and kinetomiolei bleak up into 
chromidia. Minchin believes tha t these cysts will be found to infect 
some vertebrate, but there is no proof ol this at present. 

2. Inoculative.- -The spread of a trypanosome from one verte¬ 
brate host to another was demonstrated by Bruce while studying 
T. brucei, and also by the same observer. Nabarro, and Khine, for 
T. castcllanii, both diseases being spread by tsetse-flies, though with 
regard to the former it had long been known that the tsetse-fly was 
the carrier of the disease. 

There arc, however, two ways in which a blood-suokei can spread 
an infection: («) the direct; (b) the indirect. 

{a) The L/trect. —In this the blood-sucker simply transmits the 
parasite unchanged. 

(6) The Indirect. —In thi« method the parasite undergoes a cycle 
of development in the blood-sucker, the nature ot which has been 
fully discussed already. 

It would appear probable that it is only in the natural hosts that 
forms develop which are infective ior the invertebrate. 

Effects upon the Vertebrate Host.- Trypanosomes may produce 
pathological effects on their vertebrate host, or may apparently be 
harmless, and certain harmless trypanosomes will only live in some 
particular vertebrate and die when injected into others, but no 
pathogenic trypanosome is restricted to one host. 

The best known of the former arc T. gambiense, T. castcllanii and 
T. rhodesiense, the causes of sleeping sickness; S. cruzi. of American 
trypanosomiasis; T. evansi, of surra in horses, etc., in India and 
elsewhere; T. brucei, of nagana in cattle and horses, etc.; T. vivax, 
of disease in cattle, sheep, and goats, in the Cameroon*; T. nanum, 
of cattle sickness in the Anglo-Egyptian Sudan; T.dimorplum, of 
the Gambia horse sickness; T. cazalboui, of souma, a disease of 
cattle in the French Sudan, and T.pecaudi, of sheep in the same place; 
T.equinum of mal dc caderas in South America; T. cquiperdum, of 
dourine in horses in Europe and Africa. 

Symptoms.— The pathogenic effects of the parasites show them¬ 
selves in the production of fever, skin eruptions, emaciation, local 
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or general (edema, and disease of the nervous system. Secondary 
bacterial affections are also common. Tile mortality is often high. 

Moroid Anaiomy.- -'1 he lesions are «»lten insignificant, but in¬ 
flammation and enlargement ol the lymphatic glands is character¬ 
istic. and diopsy and inflammation oi the meninges are also found, 
which in human trypanosomiasis takes the hum of meningo¬ 
encephalitis, as will be described later. 

In'ouulxii«»ns.- The parasites can be spread from one animal 
and front one species to .mether by inoculation ol injected blood. 

Acglv iinins.- While in the body ol the host agglutinins air 
formed. f«>j ii blood containing trypanosomes is treated with the 
seium ol an animal which has had one or more injections ol blood 
containing the same parasite, a lapid massing oi the parasites into 
rosettes, with the anterior ends pointing inwards and the flagella 
outward*-, taht s place. 

This is called agglomeiatii'ii. and may last a lew minuhs. the 
pai.i"ites being unaffected, oi maj persist till they die. 

Rii'U'ung PuwiSK. Tiypauosomes have been shown In Nauss 
ami \ oike to have a marked reducing poner on lia-moglobin. 

PRECiril JNs.- - Mavei has shown licit the seium ol a dog infected 
by /'. bnuci is precipitated by a salt extract ol the same paiasite, 
but not by that ol T. Ct/mmtm, thus piovmg the piest-nce of specific 
pneipitins. 

Imminiiv. Active immunity, due to the act ion ol the Uuoocxles 
(LaVeran and Mesnil) or to cytolysms (McNeal). can r be pioducvd 
in cei tain cases, but it is not cariied Irom niotbei to young, l.eger 
and Ringeiibacli liavc shown that the serum of animals affected with 
nagana and surra, also T. cquinum, T. castcUanit, and T. congolt'ii sc, 
is trypauolytic foi homologous and allied trypanosomes, blit not for 
others. 

Chalmers and O’Fairell have diown that T. castellanii can In- 
separated from r.thinit'sit’nsi’ l>\ immune serum leactions in vitro 
and in vivo. 

Involution Forms.- I)egi neraled, vacuolated involution f onus 
may l>e seen as a lesult oi immunity coming oil or ol treatment by 
drugs. Advanced hums alter treatment with immune serum have 
been noted by Chalmers and < )'Farrell. 

Toxins.- Chlenhutli. llubeuet, and Worthc have demonstrated 
tlie presence ol endotoxins in 7 '. cqui peril inn, wliich observation 
supports McNeal ’s suggestion as to their presence, and also the 
woik oi Martin. Darn-, and Leber. Free toxins do not exist, but 
endotoxins can be set tree l»y trypanolysis. 

Local Reservoirs.- -The long-continued infectivity of Glossina 
palpal is alter the removal of man from a district points to either 
long duration ol infectivity in the fly or to a local reservoir, which 
may perhaps be lound in antelopes, and perhaps other animals in 
the case of T. castcllam . 

Cultivation. —McNeal and Novy cultivated T. leu'isi in tlie water 
of condensation of blood-agar tubes in 1903, and obtained, at 37^ C.. 
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and also at the room temperature, good cultures, in which T. lewisi 
varied in size from minute forms i to 2 microns in length up to 50 
to ho microns, and colonies of rosettes were seen with all the flagella 
turned inwards. The flagellum in cultivated forms projects directly 
from tlu: kinotonuclear end ol the parasite. 

The following have been cultivated: S. 1 ritzi. by ('haga*.; T. bnuei, 
by McNeal and Novy, and by Lavoran and Mesnil; T. rqiiinnni, by 
R. Thomas and Breinl, T. cijuipcrdum, by Thomas and Rieinl, 
with slight success.; T. ctsh-llunii, by Thomas, Riviul, liray, and 
Tulloch. with pa? tiaI success; T. tvansi, by Novy. McNeal,and Hare, 
and bv Thomas and Ureinl, but were louiul to be uon-virulent. 
and subcultures could not be obtained. 


Effects upon the Invertebrate Host.- - I he effects ol trypanosome 
iufection upon the invertebrate host has been bill little studied, 
except with reference to /'. tustclhmii and tilnssina />«//>**/# s , and 
the result may be tabul.ited as follows: 

A. Nux-Inh-.mion ok iill-. Fi.v. -i. 'Tin trypnno'MUin s intro¬ 
duced by the inlective teeil may entirely disappear, being digested 
in smile 111ty to seventy hours. 

2. The trypanosomes may multiply in the ciop. but disappear 
alter the next feed it non-inlective. 

3. The trypanosomes may glow and multiply in the gut, .aid \et 
be all swept out by the next teed il clean. 

4. The trypanosomes may -uuyiw and develop in ilie crop 1t»i 
twelve days, pyividing that blood is a I ways present. but no trypano¬ 
somes appear in tlie.gut, and the inlection dies out. 

B. Inflation ok Till-: Fi v DoI'hitki..- I11 the third instaiio 
quoted above infection mav Lake place; everything depends ujiou 
the effects ol the second leed. 

C. Infection ok iiie Fly. The trypanosomes persist after Un¬ 
clean feed lias displaced the blood limn the gut, hut the infection 
also depends upon the strain o| trypanosome, as there ismuloubtedh 
a struggle lor existence between the tiypanosonu- and the chemical 
defences of the fly against I'.iustclhniii . 

Type Species.- Tryfmnosoma rotatorium Ma\er, 1S43. 

It is necessary, lor purposes of classitication, that the jeadei 
should cleailv understand the u.itme ol the 1 vpt’ specigs. 


Trypanosoma rotatorium Mavei, 1843. 

Synonyms.- -Paramcecimn loriratum, sen costatum Maver, 1843, Amoeba 
rotatoria Mayer, 1843, / rvpanasoma \anguims < 5 rnl»y, 1M 4.3, Monas rotatorium 
Licberkuhn, 1870, Undnlinn ranarnm Kay I^mkesler 1871, Paramascioidcs 
costatus Grassi, 1872. 

History. —Glugc in 1842 discovered in the blood ol lrog* an organism re¬ 
sembling that which had been discovered by Valentin in the previous year in 
Salmo faria, the brown trout, and which was thought to be related to the gemif. 
Amoeba ol Ehrenberg, but which troin his description and trom his tiguies is 
more probably a trypanosome. G Luge’sdescription is also very short, and lie 
is followed by Mayer, in 1833, who describes two iorms— -an Amoeba rotatoria 
and a Paramavium loricatum, or costatum-- but in Novembci ol the same 
year Gruby gave a clear description ol the organism, and applied the generic 
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term * Trypanosoma ’ to it, so that it becomes the type species of the genua, 
from which any variation in the classification jf the species must be made. 

Ogawa has studied this parasite in the frog in 1913, as well as Doflein and 
Mendclceft-( lold berg. 

Gruby’s Original Description.—* Its elongated body is flattened, transparent, 
curved like a toutre-bit; the cephalic end is terminated in a thin, elougated 
filament; the laudal end is terminated also in a pointed filament. The length 
ot the animal is 40 to 80 fi, its breadth is 5 to 10 g, the filamentous jiointed 
cephalic end has the gieatcst mobility, the length of the cephalic filament 
is 10 to 12 /»: its liody is elongated, flat, and toothed like the blade of a saw 
all along the length ot one ot its nun gin*; it is, as 1 have above mentioned, 
supple and twisted two or three limes around its axis, like an auger or a 
corkscrew, wluch is the reason whv l propose to name this hsematozoon 
" Trypanosoma." ’ 

Zoological Distribution. -It ha* been lound in liana asculenta Linnaeus, m 
li. temporarm Linua-us in Kuiope; 111 It. spcciosu in the Congo; in R. tvinodis 
in the Gambia. Whethi tin, spciics found in 11 via arborca arc truly T. rota - 
tortum or not is uu< ertam 

Morphology. 1 lie ph-uniorplusm exhibited by 
(In', lot 111 is .0 \,uied that it requires classiluation, 
lor, as Chaim Imikov has shown, the tollowiug 
varieties exist: 

1. I laUtiird I arm a) Simple plain forms; 
(b) plain I or 111s olle >n themselves; (c) spiral 
lot 111s. 

2. f J i at mail U / anus.-- ' a) Pectinated spiral iorms; 
(b) «01 nucojiiiil tonus. Jn all these iorms the 
undulating membrane is much tolded, and has a 
thickened edge. 'I lie flagellum, which is short, 
starts lrom the kinetonmlcus, wlucli is situate at 
a variable distance lrom the aflagellar extremity. 
1‘he trophomu leus is round or oval. The usual 
length varies lrom 40 to 80 ft, the breadth fioin 
5 to 40 ft, and the flagellum is about 10 to 12 /< long. 

Doflein finds that m the blood and lutcrual 
oigans forms inteimcdiutc between the flagellate 
and the non-flagellatc organisms arc found. The 
latter < annul divide. 

Life-History. — The life-history is but little 
known. Asexual multiplication takes place by 
the trypanosome becoming round and losing its locomotor apparatus, 
and dividing by nutosis It is but rarely moiulable into other frogs, 
but it grows 111 cultures, especially upon Novv-McNeal's medium, but 
the cultuics are not inoc ulable. In the cultuics leptomonas and rosette Iorms 
arc seen. The rescan lies of Franca show that it is capable of developing in 
the leecli (Ilclabdclla ulgira), ui which it gives rise to leptomonas-like forms, 
which arc to be seen lot alcd against the walls ol the gastric intestinal pouches. 
Frogs can be inlccted by the bites of infected len lies or by the inoculation 
of the intestinal contents. 

Cultivation.— It lias been cultivated in acul Ixwillon - blood media by 
Pbusellein 1917. 

Classification. —The question is unsettled as to whether there are more than 
one species included under the term T. rotatoria in. 

Pathogenicity. —U is believed to be non-pathogcnic. This immunity of 
the frog has been studied by Doflein and others. 


r* 
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Classification.- 11 the section on evolution contained in Chapter V. 
be read, it will be seen that we believe that now diseases can arise 
at the present time; that organisms usually harmless in a given 
environment may become so altered under certain circumstances 
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that they may become pathogenic; and that this change, though 
merely at first chemical, may subsequently become structural. 

The researches of O’Farrcll, Fantham, and Porter, already referred 
to under the Herpetomoninae, seem to indicate that the original try¬ 
panosomes were parasites of such invertebral es as Annulatcs, 
Arachnids, and llcxapoda, from which they spread to vertebrates. 

With regard to man, it would appear as though his infection was of 
comparatively recent date, and that in him and in the tsetse-flies 
which infect him the adaptation of the trypanosomes to the new 
environments is not yet complete, and therefore the differential 
characters of the various species infecting him have not yet become 
completely crystallized. 

It therefore appears to us that a natural division of the numerous 
species of trypanosomes would be into ■ 

A. Trypanosomes infecting invertehrata:— 

I. Trypanosomes ol Hirudinea. 

II. Trypanosome* ol Aruchnida. 

III. Trypanosomes of Tlexapoda. 

B. Trypanosomes infectin ld-l>lnoded vertebrates 

I. Trypanosomes of Pisces, 

II. Trypanosomes ol Amphibia. 

III. Trypanosomes of Kept ilia. 


C. Trypanosomes injecting warm-blooded vertebrates:— • 
1 . Trypanosomes ol Aves. 

II. Trypanosomes ol Mammalia. 


It is not our purpose to write accounts of all known trypanosomes, 
but merely those which infect man, and to sketchily describe some 
of those which pioduce disease in the mammalia, and to draw atten¬ 
tion to othcis which ran he classified in the series of divisions given 
above. 

With regard to the trypanosomes of mammals, it appears to us, 
from an evolutionary point of view, to be correct to divide them into 
two sections —viz.- 


A. Non-pathogenic mammalian trypanosomes. 

B. Pathogenic mammalian trypanosomes. 

As jt is tin* last section only with which tropical medicine is con¬ 
cerned, we shall restrict oui further remarks on classification until 
we come to these organisms. 

A New Classification. —Although, for purposes of general infor¬ 
mation, wc have given the usual classification, still, it must be 
obvious even to the casual reader that the genus Trypanosoma com¬ 
prises an enormous number of species, some of which are of very 
diverse form. 

We feel that the time has arrived in which to bring forward a fuller 
and more useful classification, based upon morphological and 
physiological characters, especially as classifications have been 
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outlined by Noiler, while Minchin, had he lived, would probably 
have brought forwaul one. 

In the Trypanosomina* the definitive, and hence primitive, hoist 
is the invertebrate, and we should expect to find some trypanosomes 
which were solely dmi/eiis o! these animals, and appaieutly thin 
is so. I'nloiInnately, tin ii lull 1 lie history still requites much 
clucid.it ion. but such loinis as <'ystotrvj'iuiosoma intestinale 
Roubaud, lqii, me worthy ol more consideration; and it is 
obvious that such iornis <leserve separate classifications, and 
should form pait ol a tribe ('yslotrypanefc. with ( 'ystofrypuiiosoma 
as type genus and (inleMinalc as type spt t.ii s. 

As evolution pioceeds so lile-histoi i« s tend to become compli¬ 
cated. In this case the complication is the iutinduction of a verte¬ 
brate intemiediaiy host, and with the change in environment one 
meets with the huge, lelativelv slow-moving, tiypannsome of the 
cokl-hlooded veitebrate and the smallei. quicker-moving, trypano¬ 
some ol tlie warm blooded vertobiale. 'I hey appear to us to deserve 
to be ranked into tubes and to merit more study. The type of 
the iiist riobviously ('ilugi' -parasite, andol the second the organism 
toiilld. bv one ol us, to be the Cause ol sleeping sickness. 

T hesi various ideas may be ci vslalJi/ed as lollows:-- 

A. Live only in a delmitive inVeilebrate host:- 

1 vpi- genus • Cvstotrypanosoma Koiibaud, ryn- Tribe I, 
('vstotrvpaneie ('haliiieis, njiS. # 

Type species: ('. infest in ole Koubaud, jqn. 

I». I.iw in a <lehnitive invei tebiale host and in a cold-blooded 
intermediate veitebrate ho-t - 
T\pe genus: Trypanosoma (iiuby, 184*—-Tribe 2. Try- 
pano\nnu\r Chalmers, nji8. 

Type species: - 7 ’. rotatm mini nuby. iS |*. 

< . Live in a delmitive urn rlebrate host an<l in a warm blooded 
intermediate Vertebiate host :- 
Type genus- Cast el Ian ell a. Chainlet s. nji8- ’I ribe .J, 7>v- 
I'ocastcllanelleer (Ti.iluiers, iqi8. 

Co-type species: ('. i^amhiensis (Dutton, 1002). 

f'.easlcllami (Kruse, rtjoj). 

In the jireseul work we are chiefly concerned with the thiid tribe, 

' Trypoc.ast ell duelled'.’ 


SERIES A: TRYPANOSOMES lNFECTlKf« INVERTER KATA. 


TRIBE 1: CYST0TRYPANE7E. 

This tribe has not yet been fully studied, but provisionally it 
can be classified as follows:— 
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A. Forms carefully studied :— 

Snout long, no free flagellum forms like T. dimorphon :— 

1. Trophonuclcus round-- Rhynchoidomonas Patton, 

1910. 

2. Trophonuclcus elongate— Cystotrypanosoma Rou- 

baud, iqn. 

B. Forms not yet fully studied:-- 

We still retain the old term Trypanosoma sms// lata lor these 
forms, pending further investigation, and dhidethem into:-- 
T. Tiypauosonies of Hirudinea. 

II. Trypanosomes of Araehmdn. 

III. Trypanosomes ni Hevnpoda. 

Forms Card ally SI ltd led. 

Genus Rhynchoidomonas Patton, kjio. 

Definition. Cyslnlry pancat 'with large kiiietoimrleus situated on 
the aflagollar side oi the founded 11oplnmiirh-us, with distinct 
undulating membrane and with the allngellnr end drawn out 
considerably. 

Rhynchoidomonas lucilise Patton, kjio. 

This parasite is lound in the Malpighian tubes of I in ilia screwis- 
sima Walker, and Musca nehnla Fabric ins. in India. It moves by’ 
sir.iip jerking movements, and has in* liee llagellum, but a pointed 
flagellar extremity and a pointed allngellnr exheinity. The kindo- 
uueh us is large and circular, while 1 lie liophoimch-iis is nlsn large. 
I lie cytoplasm contains iuan\ eliiom.iioid granule-.. 

Genus Cystotrypanosoma Kouhaml, mii- 

Definition.- Cysfotrypunecc with small terminal .hmetnmu leiis 
situate, on the alkigellar side ot an i long.it ed Iroplmnurleus. 
Tlierc is no free llagellum. It gives rise to pyiiloim eysts. 

Cystotrypanosoma intestinale Non baud, iqh. 

This parasite is lound m the inleslme of a species ol Luc ilia at 

Bamako in Firnc.li West Alrica. ■ 

■ 

Forms not yd Fully Studied, 

Trypanosomes belonging to tin* invertebrate and not due to the 
sucking ol contaminated blood have been found in the tsetse-lly, in 
mosquitoes, in ticks, and pn haps in leeches, but it is doubt ful about 
the hist named. 

I'lie piesence of the Ilerpetomonas, ('ritliidin. and Trypaim- 
soni i in blood-sucking Arthropods may. llnivioir. be pn ubar 
to those animals, or only aapiiied Irom their hosts. llnnv it is 
quite possible hu serious ernus to arise in working out the life history 
of these parasites, especially as inlcctiou ot tin* blood-suckt i may 
cornu from the eugs. 
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' , ^ECTiotf 'I. : Trypanosomes o&pHirudinea. , ", 

* Trypanosoma inopinatum is believed to be a true paf&site of the 
leech Hclobdella agira* though, according to some observers, it is the 
same as the parasite of the frog. 

Section II.: Trypanosomes of Arachnida. 

T. Christophersi Novy, 1907, found in Rhipicephalus sanguineus , 
fed on dogs. 

* 

Section III.: Trypanosomes of Hcxapoda.' ^ 

Trypanosoma boylei I .a lout. has been found in Ctmorhinus 
rubrofasciatus, an inject which attacks man in Mauritius and 
Reunion. 


Irvpanosoma tullochi Minchm, 19117. — Jins parasite closely resembles C. 
castrlhnii from which it can be diiforenliatt'd M>y tlie central round nucleus 
ftDtl the .'.mall centrosome. I f is iotnul in {,'. pulpahs. 

7 \/»/«!«Novy, 1907,islouml in vanousCuhcina*. Novvstronglyadvocated 
the a levs that the irypuiiosomes tuund in mosquitoes which Scliaudinn had 
leil on Athene uoctnee'mU-> ted with Ihiltemlmin should be deiined as 7 '. noctiur 
Schaudinn, 1904, a paiasile ot CuIca pipn-ns, and the same lor T. ziemavni 
Scliaudinn. 191.4, *dso in ( Jilt 1 pjpieus ; and. iurther, that the trypanosome 
found l>v Durham 111 Stigoniy.a lo^nalu, which had been Ic’d on tots, shguld 
be looked upon as belonging to the mosquito 


T. trialonup Kofoid and McCulloch, iyih, i* a parasite of Trial onto 
’protract a , found in nest* ot the wood-rat Scotoma fnsSipes. 


SERIES B: l RYPANOSOMES IN FECI ING COLD-BLOODEl) 

VERTEBRA! ES. 


♦ TRIBE 2: TRYPANOSOME/E. 

At present 1 his tribe contains one genus—-viz., Trypanosoma 
sensii stricto, as defined above, and with T. rolatorium Mayer, 1843, 
as the type. 

It is probable that, as constituted, tlie genus still contains a 
number ot non-defined genera, but these require further investiga¬ 
tion, and we therefore divide the species into:— 

Section I.: Trypanosomes of Fish. 

Section 11 .: Tiypauosomes of Amphibia. - 
Section Ill. : Trypanosome* of Kept ilia. 

Section I.: Trypanosomes oi- Fish. 

In 1841 tlie first known trypanosome was found by Valentin in the blood ol 
Salmo far 10, the brown trout. 

Since that time a considerable number liave been lound in fresh- and salt¬ 
water fish all over the world. As examples may be mentioned T. remaki 
Laver&n a$d Mesnil, *901, which exists in two varieties— paroa and magna —. 
and is fbadd^iti ^pike: T. raja Laveran and Mesnil, 1902, in Raja punctata. 



a 




Trypanosoma 
tii Robertson. 
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Fi<i «>5- —Trypanosoma raja. 
Round Form, in run Likcfi. 



Fir. i)0. — Trypanosomata}a: 
1 Sound Form, Oldkr Stage. 



Fig. 97.— Trypanosoma 
raja: Young Try- 

PANOSOME IN TUP 
1 .FECIT. 





Fig. 98.— Trypanosi&k -. 
raja: Possibly A 
Female Form, 0 
•1 in; Leech. « ' , 
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and is thought to be spread by a leech —Ponlobdella muricata ; T. sacco- 
branchi Castellani awl Willey, 1905, in Saccobranehus fossilis in the Lake of 
Colombo, Ceylon. 

Trypanosomes have been found in eels. Brumpt in 1906 described a 
number ol new species in different kinds ol fish, and Zupitza, in 1909, made 
a valuable addition to the knowledge oi this subject. 

Some trypanosomes louud in llsli aie T. da utluwskyi Lavcran and Mesnil, 

_ ..1. ? j. _• . ___■ n t 1 j 1_ . op- ■ _■_ 1 _. 


i.i Ixi.iJu fnfid LfclUtQj mi**.- VdiiilLLilif wll. 


, , ■ f - - § - • -- ’ - x-» «”- m ' —--o • ~ • 

7 \ tinea ■ Lavrraii ami Mesnil, in 7 '/w.a tinea ; l\ barbaTSnimpt, 1906, m 
barhm fluvial tin* ; ' 1 . rhqatis l’runipl, kiu6 , in (iobio ftitv iatalis; T. phoxini 
lJrumpt, 1900, in Phn\intm Items ; l. abramtdis Lavcran and Mesnil, 1904, ill' 
Abram is hramtt ; T. Lncisci Brumpl, 19011, in Leuciscus sp. (?j; T. scardini 
Brumpt, 1900, in Scan/nnu * t»i Uirophl/utliuus ; /'. squah 1 Brumpt, 1906, in 
Squalnts cephalic ; / . colnhs Mitrophanov. 18S •„ in ( obitis fnssilis. There are, 
luiwe\er, many olhns described. T. I'miUi Mathis el Leger, 1911, in 
Mvuoptrrrs javanaisi s; 7 ptllrqrnn Mathis el Leger, iqii, in Maciopodus 
vindi a hi ulus ; 1. tha t \t\i llorta and Mai hado, 1911, 7 . dovhni Yakimoft, 
1912, in Solea; T. vahniofji iu Syngnnl is 

Shtims TI.: 'i'irtI’ANosuiii'.s nj. Amphibia. 

The trypanosomes ol hogs veil* diw overed l>y (Huge as tar l»a« k as 1842 
in the Jovm ol the hugest t• \ panosoine known- i.> , 7. 1 ;>f alar 1 inn. 

It seems juobable that leu lie*- an the c ari jers ol these paiasitcs. 



FlO 102.- 1 rypaniK-oma prrfntur Fir.. io< Trypanosoma vitlater 

Kmti-KTsriN. Kohi-'K’Json Snows 'iiih Tky- 

panosomi 1 10.111 im; up Prior x«» 
1 )IVIRION 

(From drawing by Miss Kobertson ) 

Trypanosoma inopinatum lid. and Ft Seigent, 1904. 

Synonyms.- -T. eltgans Franca .mil Atliias; T. undulavs J'ranqa; T.Henderson 
Patton. 

Found m A*, esculent a L. in Algeria, in J?. hcxodactylci ami R. tigvava in 
India. Jt is veiy like 1 . leunsi, but is iflore stumpy. Jl is spread by the leech, 
Helobdella alpua. It given use to herpelomonas and entliidial forms and 
Brumpt has been able to inlet t hogs bv the bite ol the infected leeches, and 
lias shown that the infection ran be spread by the second geneiation also— 
i.e., that it is lieieilitaiy It is also inoeulable. The 1 rilliidial forms are said 
to be the inlet li\e agent by I'lan^a. 

Trypanosoma nelspruitense J^iveran, 1904. 

Discovered by 'I boiler in It angulmsis Boiage and in It. thileri Macquart. 

Trypanosoma somalense Brumpt, 190O. 

In llufo reticulatus from Somaliland. 
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TrypanMwaMsp. (?). 

■ Found by Tobey in the American newt, Dienycleitus vtdtyescens . 

Section III.: Trypanosomes of Reptiua. 

Tortoises .—Trypanosoma damoniee Laveran and Mcsnil, 1902, in Damonia 
roeoesi, an Asiatic tortoise; X. vittata Robertson, 1907, in Emyda vittata in 
Ceylon, the intermediate host being a leech. 

Croeodilla .—Trypanosoma grayi Novy.—This parasite, which was thought 
td be part of the bile-cycle of the Trypanosoma oi the crocodile, is now known 
* to be a Crithidia. 

' Llsards.— T.boueti Martin, 1907,in Maibuiaraddon n ; T.leschenaullii Robert¬ 
son, 1907, in Hemidactylua leschcnaultii , in Ceylon; T. pertenue Robertson, 1907, 
m Hemidactylus trie dry. lesohenaulti, in Ceylon. 

Ophidia.— T. pylhoms Robertson; Mcsnil is doubtful whether this is 
not a haemoproteus, while Sain lion tonsiders that it is a haemogreganne, 
{H.robertsont). T. crythrolampn Wenyon, 1909, m l-ryllisi lam pus asculapu, 
T. prim 1 ti Mathis e’t L£ger in II. piscutor, T. 11 a joe Wcnyon, 1909, in 
Naja nigricollis. 


SERIES C : TRYPANOSOMES INFECTING WARM-BLOODED 

ANIMALS. 


TRIBE 3: TRYPOCASTELLAMELLE^E. 


This tribe may In- divided into:— ■ 


Section T. : Trypanosomes of Aves. Tin so are lmt little known, 
and, ponding further study. \\v mu^t retain the old genus Trypano¬ 
soma sensit laio. , 

.^Section II.: Trypanosomes oi- Mammai ia.—T lu-v may bo 
classified as follow* 


Sen es (a). —Nmi-Patl v igeni c. 

1. Classifiable - 

Genus Lewisonella. 

Genus Endotrypanum. 

2. Unclassifable ;— 

Old genus Trypanosoma sensft lalo pending further work. 
Series ( b). —Pathogenic. 

1. Classifiable :— , 

Genus Schizotrypanum, 

Genus Castellano!la. 

Genus Duttonella. 


2. Unclassifable :— 

Old genus Trypanosoma sensit lato pending more research. 

3. Little known. 

The classifiable mammalian trypanosomes may be recognized by 
. the characters given in the following table:—- 

A. With schizogony in the vertebrate host —Schizotrypanum 
Chagas, 1909. 


26 
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B. Without schizogony in the vertebrate host:— 

I. Enters red blood-corpusclcs- Endotrypamm Mesnil 
ami Brimont, iqo8. 

II. Burs not enter red blood-corpuscles. 

(a) Final stage ol development in the definitive host is 
in the hind gut. Infection is contaminative. 
Aflagellai extremity long drawn but and pointed. 
Cytoplasm tree from granules- -Lcwisonella 
Ciialnn is. miM. 

(/1) Final stage ol development in the definitive host 
is m the saliva 1 \ glands, piolmscK or hvpo- 
ph.imix. Inlection inoculative, 
r. FolMnorphie. with gianul.ir cvtoplasm. small 
kiurtouiielells.aud well-developed undulating 
nii'inbiane. Final stage in the definitive 
host takes place in the salivary glands- - 
('itslclltiiiclht ( hahm-is, n»iS. 

2. Monomorjihn:, with nrm-granular cytoplasm, 
huge kirn tonucleus. and with or without 
wrll developed undulating membrane. 
Final stage ol development anterior, but 
not iu tin- salivary glands Duiionclla 
< b.diners. i<)iS. 

1 hr t\pe species o| tilt sr grUeld .Me as follows 

Schizotrvptnimu crirj, -vni<n\in 7 ixpaiwsoma iruzf Chagas, iyot). 

limlolrvpinnmi m lunninini Mesinlaud BrinmnU i«>oN. 

l.mnsoHi'llrt /I’iciw, svnonvni 7 rvf'iiHosoimi l net si Kent. 1879. 

( aslel/tiHi'llii^umbii’nsis Dutton. 190J (eo-tvprspecies: ('(iKlellanclla 
iiistcllanii Ivtiise, pjo ;. s\ uiniym /ryjnnwsouui castcUanii Kiuse, 

PuUnncIld virii. i. synonxin 7 ryfuniosoniti viwn Zieinaun, 1005. 

Si-.cmmn T.: I'kyi*\M) s<ixirs oi< Avrs. 

in iS.|5 (a OS funn<] ti vpanosomes in flic blood ol goat-silt kers and cranes 
whit liair imw known to lx vi ly toiuuioii iu hints, I ml tlicdoln lion in blood- 
filnis is not r.v-y, as the parasites >m> lew ami tar between. According to 
Novy anti Mi Neal, the < idtivntion method is nun li better. 

[aiteian ami Mi snil summarize them into three types - (1) Tiypanosomcsof 
type ol 7 . h vi'ii in iats (/ dr nun mi Hit 0 , (2) trypaiiusonus ol type of T. rota- 
tor mm ol the ling, (p long Him 1 r\ p.inosoiiies without hoc Hagcllnm— 
distinct type. 

A tew exam j ties may be nn 11 tinned /. urn tin 1 -ivei an, 1903, in Syrnivm 
aluto L., the wood-owl; I. u>itjtt^itm l.ulie, 1900, in Agelams phocnitnts L., 
and other North Ament an binl>; / hinidiii Novy and Mi Neal, 1905, in 
Astragalhius Irish' I. .Noitli Ament .1; /. pddtltr I ..and Mesnil, 1904, in Padda 
oryzivora , the Ja\ .1 sj >a ri ow . 

Also T. lagonostuta Manillas!, 191 j, lrom l.iiymosl icier senrgala ; and T. 
Leothricis, from the Japanese nightingale, J.tnthnv lutcus. 

Section II.: Tiie Trypanosomes of hie Mammalia 

Mammalian trypanosomes may be classified according to Laveran 
and Mesnil, into:-- 
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Series (a ).—The non-pathogenic mammalian trypanosomes. 

Series (&).- -The pathogenic mammalian trypanosomes. 

This classification is, in our opinion. in accord with evolutionary 
knowledge. 

SERIES A: THE NON-l»ATHO(iENlC MAMMALIAN 

TRYPANOSOMES. 

It is quite beyond the limits of tlii-, book to give detailed accounts 
of these trypanosomes, and all that we can do is to attach a list of 
the more common with an account of a few. 

Classifiable. 

Two genera are known- -viz.- 

A. Endoglobular forms known- -Fndo/nfaiuint. 

B. Endoglobular forms unknown- -Laeisonclla. 

I ' nclassijiuhlc. 

C. Little known forms Trvpanosvtna sevsii lain. 

Genus Lewisonella Chalmers, i<»rS. 

Definition.- -Trvpocastellanellea*. found in mammals, non-patho¬ 
genic. without endoglobular fotins. 

Type Species!- -I.Cii-istmclla lavisi Saville Kent, 1KK0. 

We will describe *t lie type species L. lch'i\i Saville Kent, 1880, in 
greater detail. 

Lewisonella lewis! (Sawllc Kent, tNK<i). 

Synonyms.— llerpctonionaslrivisi Kent, 1 SSn; / nch>>m<>«</*.U <1 wst Crookslian k, 
1880; TrvpuHtmnuas Irunsi I .a bin', i.Siji ; /Vv/»/im>S'>»n« s«f nsui ms Kant hat k, 
Ibirhain, ami Bland lord, iNyH; /. rutl^ntni Hornci-, mm; Trypunotuouas 
murium I)aiul, 1899; /rv/MinniMii/rii'iw l.uhe, ujno; / rvp,i n»<tt »tm U unsi Kent, 
1880. 

Remarks. — h’U’isi was the first mammalian trypanosome to be discovered, 
for it was seen by < luissal in 1S50 in Epimv* nttlua (probably not by Gros m 
1845), who thought it was a vonng nematode, while Lewis, m Calcutta, in 
1877, rediscovered it, and recognized that it was a piotoznon. It is a typical 
lewisonella, and is found in Epimys ruttus L, /■. uotvr^icus Pall, and E. 
rufesccns Gray all over the world- -in Asia (Indi.i, Ceylon, Ja\M, Philippines, 
Japan), in Europe (England, Ireland, Franco, Holland. Gcimany, Russia), 
in Africa (Uganda, Abyssinia. Gambia, and Cameroon*'), and in Aim-iica 
(United States and liiazil). Ll is non-pathogenic and restricted to rats, 
among which it is spread by Ceratophyllus fu sciutuc, the ral-liea. 

Morphology.-- 11 is a \ery active, worni-like little parasite darting about 
among the corpuscles. It is 2 j to 25 /i in length and 1-5 /* in breadth. '1 he 
anterior end is very pointed, and the whole parasite is thin. The tropho- 
nucleus is situated near the junction ol the middle and posterior thirds ot the 
body, and the kinctomicleiis, whuh is lod-slinpcd, is - it uaied anteiioily. 
There are eight inyoncmesin the ectoplasm (pel iplast). Piowazek distinguishes 
small male forms with a nucleus rich in chromatin, large female forms with 
clear cytoplasm, and indifferent forms with many granules and poorly defined 
nucleus. 

Life-History —In the Vertebrate. —The liie-history in the rat has been 
worked out by Brcinl and Ifimlle (Fig. 89, p. 38}). The filament they 
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mention as occurring between the ldnetonudeus and the trophonucleus 
appears to have been also seen by Frowazek. Asexual reproduction may be 
summarized into reproduction with longitudinal division and reproduction 
with rosette formation and eneystment after some interchange between the 
kincto- and txopho-nuelei, followed in due course by increased power for 
longitudinal division. Battaglia describes a process of sporogony with the 
formation of macro- and micro -gametocytes, and of macrogametes and micro- 
gametes, and a similar reproduction has been described by Pricolo. Carini's 
cyst-like bodies in the lung** arc considered by Dclinois to be a coccidium, 
Pneumocystis carinn. 

In the Invert brate. —The rat Jflea, Ccratophyllus fasciatus, is the true carrier 
of /. Irwisi, as was first demonstrated by Nuttall, and the rare development 
which may take place in louse Polyplax spinulosa is more ol the nature of a 
natural culluic than a pro pci development. The development in the ilea 
has been studied by Swellengrebel and Strickland, and mere recently by 
Mine bin and 'J lmmpson. 

When tin- ilea ingests blood < ont.'lining the flagellates, they pass directly to 
the mid-gut, when* they enter the epithelial cells, inside which they attain 
a large si/r and undergo multiplit ation in a peculiar manner by forming a 
large spherical lmdy containing a number of tropho- and kineto-nuclei, and 
developing flagella, while the original flagellum still remains attached, but is 
subsequculh lost; and then the « vtoplasm divides-into the daughter tryparo- 
somes, which are now set tree, and, passing into the rectum, become crithidial 
lorms by the kinctoniicleus travelling past the trophonucleus towards the 
flagellum. These crithidial forms attsu h t hcmsclves to the wall of the rectum, 
and shorten into Lcishmama-like forms without flagella or without free flagella. 
These m their turn develop into livpanosomc forms, which pass forwards 
into the mid-gut. 

The intracellular stage is at its height ulxiut the end of the first day after 
infection, the rei tal stage begins during tlic set ond day, the trypaniform types 
pass into the mid-gut towards Hit* end of the fifth day; ami the flea is infective 
in aliout six days alter its own mice tree meal. 

The KJ15 wui k of Mmehin and Thompson may be suftunarized as follows:— 

L. It’icisi is transmit fed from rat to iat by the rat-llca Ccratophyllus fasciatus, 
but infection does not o« cur by the flea-bites, lmt is contaminative by the rat 
licking from Us fur or skin the moist faeces of inlcclive fleas containing the 
final propagative form, or by eating the fleas. 

Tlic tvclc of development i-> as iollows —The flea sucks the blood of an 
infected*rat, and so acquires the trypanosomes, which require a minimum 
ol five days to attain the inlei tive stage, which is a small trypanosome which 
docs not penetrate the salivary glands, but remains in the digestivo tract, 
from wliii h it escapes in the fa*< us, which are taken into the mouth of the rat 
while licking the fur. The flea remains infective for a long ^me, but does not 
pass the germ on to the next generation. After infection some five to seven 
days elapse bcioie the trypanosome appears in the rat's blood, in which it 
multiplies till the eleventh to thirteenth uay after infection. 

In the louse, Polyplax sptnubi/i, the life-cycle has been studied by Prowazek, 
who finds that the muro- and mat ro-gametocytes undergo first a reduction 
of the trophonui lens !ic»m sixteen ihiomosomes to four, and that then the 
micrognmetis yte gives use 1o only one mierogamete, which fuses with the 
macrogamete, forming an ookinete. 'Ihis betomes a trypanosome by the 
separation of the kinclomn lens lrom the svnkaryon. The flagellum projects 
from the posterior end, which tin- kiiu-tuiiui lens’ now leaves, and, taking the 
flagellum with it, proceeds lowaids the anterior end, thus forming the undu¬ 
lating membrane. Grcgarmilortn non-flagcllate forms also appear, which 
penetrate between the epithelial cells. Prowazek failed to infect rats by 
the bite of the louse, but this has been done sucressfully since. Swellengrebel 
and Strickland find that the development in the louse is very irregular and 
not to be compared with that in the flea. 

Cultivation. —Cultural experiments have been carried out successfully by 
Novy and McNeal on a medium prepared by mixing agar and defibrinated 
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rabbit's blood in equal parts, when forms from 1} to 60 u in length may be 
found, and also rosettes, but the forms are herpetomoniform, with the kine- 
tonucleus at the flagellar end. 

Pathogsnieity.—Inoculation can only be carried out successfully in rats, in 
which it is generally non-pathogenic, though some observers have described 
the rare occurrence of dyspnoea, oedema, and subcutaneous haemorrhages in 
intense infections. Some strains may become very pathogenic for rats. 
These strains show morphological and developmental anomalies— e.g., forms 
without a blepharoplast— and there is a correlation between virulence and 
these changes. 

Immnnliy. —Immunity is gained when a rat becomes free from the parasites, 
and hyperimmunity can be obtained by inm ulations. It is thought tliat the 
immunity is largely due to phagocytosis, but this is being questioned m many 
species of trypanosomes. A protect ivc serum is obtainable from hyperimmune 
rats. Immune serum will agglomerate the trypanosomes. 

Hereditary Infection. —The parasites cannot be transmitted from the mother 
to young, as it appears that they cannot traverse the placenta. 

Genus Endotrypanum Mcsnil and Brimont, 1908. 

Definition. —Trypocastellanellea?, touncl in mammals, non-pa thogcnic, and 
with endoglobular forms. 

Type Spooler. —Endotrypanum schaudinm Mcsml and Biimont, 1908. 

Endotrypanum sehaudinni Mesnil and Brimont, 190H. 

This trypanosome, 1 3-4 X 3*3 nm rons, is only known in the endoglobular form 
in the red blood cells of the sloth, in which it apj iears as a peg-top-shaped try¬ 
panosome with a short flagellum possessing liophonui.leus and kinetonuclciis. 
This must be only one stage in ils hlc-liisdory, and as yet the other stages am 
unknown; and though a free trypanosome was seen tn’tlio same animal as the 
encysted iorais, it was considered to be different lrom the endoglobular forms. 
In 1914 Darling confirmed these rescan lies, finding the organism in Chnlvcpu s 
didactylus in Panama. No free trypanosomes were seen m tlie sloth. Free 
forms only occur atter*fresh preparations have stood some time. 


Undassifiahlc. 

The following is a list of the nnclassifi species, divided 
according to the classification of the host anil mgetl according 
to known importance:— 

Trypanosomes found in Monkeys. —America: T. twnasense Chagas, 
1909; T. prowazeki Gossler, 1908. Asia: T. rhesii Terry, 1911; 
T. vickcrsa Brrnnpt, 1909. Africa: A number of unnamed trypano¬ 
somes are reported in chimpanzees and species of Cercopitliccus. 

Trypanosomes of Ungulata.—Trypanosoma theileri IJmce, 1902. 

Trypanosomes of Rodents. — T. duttoni Thiroux, 1905; T. inusculi 
Kendall, 1906; T. grosi Lavcran and Pettit. 1909; T. microti 
Laveran and Pettit, 1909; T. blanchardi Brumpt, 1905 ( = 7 *. myoxi 
Blanchard); T. evotomys Had wen; T. peromysci- Watson; T.criceti 
Liihe, 1906; T. cuniculi R. Blanchard, 1906; T. bandicctti Lingard, 
1904; T. nabiasi Railliet; T. leports sylvatici Watson; T. acouchii 
Brimont; T. indicum Liihe; T. citelli Watson; T. spcnnophili 
Laveran; T. otospermophili Wellman and Wherry; T. betrodumn 
Bruce, 1915. 

Trypanosomes of Bats. — T. vesperltlionis Battaglia. 190-1; T mega¬ 
derma Wenyon, 1908: T. nicolleornm Ed. and Et. Sergent, 1905; 
T. limeatus Iturbe and Gonzalez, 1916. 



406 


TR YPA NO SOM ID At 


Trypanosomes of Insectivora. — T. talpec Nabarro; T soricis 
Had wen. 

Trypanosomes of F.dentata. — T. legcri Mesuil and Brimont, 1910. 

Trypanosomes of Carnivora. — T. pestanai Bettencourt and Franca, 

Trypanosoma duttoni Thiroux. 1905. 

Dutton aiul Todd in 1905 saw a flagellate organism in tin* blood of mii’o 
obtained in <1 house 111 MiCarllij Island on the Gambia ltivcr, but they con¬ 
sidered it to beoi the type ol a Hcrpetomonas ; but 111 1905 Thiroux described 
a definite li ypanosome 111 Mus inusraln^ L. 111 Senegal with h will only infect 
mil e ol all kinds c.g., M. uiuiutus L. (the harvest-mouse)—and it is possible 
that Dutton and Todd saw one stage ot its development. 

A number ol interesting lesenrthes have taken plaee with this trypano¬ 
some. Pricolo found that it tonld pass through the placenta and multiply 
in the I (ictus, 111 whit h he describes latent forms very like those already men¬ 
tioned in T. Lmsi —which icsembled Leislimania—having only a rod- 
shaped kinetonui lews and Iropliomu leus. 

Trypanosomes weic found in tleas caught on infected animals, but they 
did not show any development. 

Trypanosoma mnsculi Kendall, 1900. 

This parasite was found in 8 pei «ent. of the mu e examined by Kendall 
in Panama. Jt was nnn-]Kilhogf-uic, and icsembled J\ duttoni. 

Trypanosoma microti I-aveian and Pettit, 1909. 

Pound in Microlm areal 1 .s 1 'alias. It is 25 to /< by 1*5 jt. 

Trypanosoma blanchardi Bruinpt, 1905. • 

In Myuxis ghs, the common dormouse. Like T. limin', but not inoculable 
into rats. 

Trypanosoma myoxl R. Blanchard, 190O. 

Found by Galli-Valerio in Muscardnim ( Myoxis) avcllanarius L., but nothing 
much is known about the parasite. 

Trypanosoma atvicanlhidis Dclanoe, 1915, ftom species of Arvicanthus and 
T. eburnensr Dclanoe, 11)15, from Musconrha art; varieties of T. lewisi. 

Trypanosoma criceti Lithe, 1 «»•>(>. 

Synonyms. I. rainuuieitsthi lhumpt, hh'Ii. 

This irvpanosoine, whn h is vei\ like /. lewisi, but distinguished bv not 
being lianst* rahle to the lal, was louml in the hamster (Crnrtns cncclus L.) 
by Koch m 1881. A blood-sm king louse has not been louml on llie hamster, 
but i iratophvllus fusciatus JJosc is common. 

Trypanosomacuniculi It. Blanchard, rgo(>. 

'11ns irvpanosoine was found by Jobjet and Kabois in 1891 in the rabbit 
(Lcpu i nimi ulus L.), in w hit li it«a uses emaciation and perhaps diarrhoea. It 
is vciy similar to /. lewm, but smaller. It will not inleet wlittcratsand guinea- 

S 'gs, but it can be c ultivated. It is suspei till that Hamuitopimis ventrirrmts 
eniiv and Pnlt 1 '.miioiephalus 'I'asclienberg may perhaps have something 
to do with its file-history. 

Trypanosoma b&ndlootti Lingard, 1904. 

This trypanosome is piobablv not the same as T. lewisi, whit h it resembles 
in being pathogenic to guinea-pigs. It is found in Nosokia bandicoiti Bechst 
m Bombay and the Deccan. 



THE PATHOGENIC MAMMALIAN TRYPANOSOMES 407 


Trypanosopta indlcum Luhc, 19116. 

T. inUuum is lourul in the Indian squirrel (Eunambulits palmamm L.) in 
Madras. It is very like T. lewisi, and only slight morphological dilTercni e& 
can be found. 

Trypanosoma vespertilionis Battaglia, 101*5. 

Synonym.' rrvpuuosnnin di»)u\ii Ucltciuuiiit and Franca, 19118. 

Dionisi found a In |>.inciMomc in tin* Italian bat [Mmmptents sthrruberai) 
in i«c>9, and sinee llim nuineious l*.itn have been louncl to c «m v trv|»anosonu*>, 
and also llu-v un lie inoculated with tin- jui.i-itcs ot sunn and mibon, wlnrh 
produce pathogenic Hit-* Is. 

7 .vn>p' , rtilnniii‘ has bom Iniiud in bats Irnin South Ilalv (lt.itla,glia), Roman 
Campagnu (Saintioii), Uiazil (Durham), India (Donovan), Noith Alma (Scr- 
gents), and Iroin Portugal (I Ml out out t dial Fiane^i). This parasite has boon 
investigated by Battaglia, who has dewiibcd a pimossof sporogonv, and lias 
shown that the blood tilterod through a Kitasato lilt 01 is still infectious. 

At cording to Piingault, /’. vrspt rhhoni s is spread by < imcx pipestrclh. 

Trypanosoma nicolleorum Kd. and Kt. Soigont, 1005. 

In the biooil of lY»/>i thfi" liuJili N.itt .ind 1'. niv c>//.s Do* list in Algeiia; not 
ttausjiussiblo to inn «■, rats, or rabbits. 

The tainei *>t the inlet turn i.> not known. Dm ham saw tivpanosomos in 
Sit’Qftmyiii fttsi m tit winch had tod mi .1 bat. but they might have* belonged to 
the uios(|Uito Ideas have been examined without siuevss. 

Trypanosoma theileri Brine, me 12. 

Synonym. / . triinsiuialitn^i Laveian, mi<>j 

'1. theileri is IohikI in the I r.insvaal, in rogol.ind, hast Ati ica, ‘‘t rnns- 
iruuasia, and lnMndia. It is oi huge si/e, im to 70 /i in length and 4 to 5 // 
in liicadth. A small lortn is known, 25 to 5', /< in length and 2 105/1111 
breadth. 11 moves very rapidly, and has a long llagelluin, wink the aiitenoi 
end is poiuti'd and the kinetonnclcus is oval. Miilliplnation is by simple 
longitudinal fission. A female lorm lias been described by Jailie. It is 
believed to bespread by species o£ llip]»obosea, and is specific ior bovines, not 
being inoculable into other animals. According to Noclit and Mayei, it is 
not the cause ol gall-sickness 01 galziekte 111 cattle in Africa. 

Carrier: llipptibasca ruftpes (hig. 117, j>. S-jp. \n allied species is 7 . uru- 
bldwshit Wladimiiotl anil lakimolT. 191 m. 

Similar spec n*s ai e I, Jiunuhntumin, I', aul it mu. T. niukUsnmi langeard, 
1904; 1 . /run la Prose h, 1009, I. iinuncunitm Ciuwley, 1909; T. rutht rfnrdi 
liadwen. 1912. 


SERIES B: THE PATIIOOHNIC MAMMA f.I AX 

TRYPANOSOMES. 

Bril* 0 has classified pathogenic mammalian liyiKiimsumes into 
groups as follows: -- 

A. Polymorphic trypanosomes with granular cytoplasm, active 
movements, well-developed undulating membrane, small 
kinetonucleus. Spread by tsetse-flies, which arc the 
definitive hosts in which development is completed in 
the salivary glands— T. gambiense, T. hrucci, T. rhode- 
siense, T. evansi, 1 '. equiperditnt. (This group corre¬ 
sponds with the genus Castellanella.) 
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B. Monomorphic trypanosomes with non-granular cytoplasm. 
Spread by tsetse-flies, in which development is confined 
to the proboscis and hypopharynx, (This group agrees 
witli the genus Duttonclla.) 

1. Kiuetonucleus large and terminal. Undulating mem¬ 
brane poorly developed and simple. Movements 
very rapid-— 7 *. vivax, T. caprte, T. uniforme. 
(Vivax sub-group.) 

II. Kinetonuclcusprominent and subterminal. Undulat¬ 
ing membrane well developed. Movements active— 
T. pecorum and T. simice. (I'erorum sub-group.) 

Taking into consideration the above, we may arrange the patho¬ 
genic mammalian trypanosomes as follows:— 

A. Classifiable:— 

I. Genus C'astrlhmcUa. 

Genus Castellanella Chalmers, i<ji8. 

Definition.- -Trypw.ost ellanellea- with the definitive host a fly and 
(he intermediate host in :t waim-bJoodcd vertebrate. Without 
reproduction by schizogony in the vertebrate host, in which it is 
polymorphic, with granular cytoplasm, small kiuetonucleus, and 
well-developed undulating membrane. Final stage in the definitive 
host is in the salivary glands. Infection is inoculative and trans¬ 
mission is ingestive (see Chapter XXXV., p. 878). * 

Co-Type Species.- - t astilUnnlla qambiensis (Dutton, 190 2) and ( astcllaneUa 
castdlann (Kruse, 190.9. 

Other Speeies. —The species ot the genus maybe differentiated as follows:— 
A. Posteriorly nucleate m rats 

1 . Will not infect man. Kills an animal immunized against 
C. thodesiensts — ( . brut a. 

II. Inlet ts man. Kills ;i 11 annual immunized against C. brace i -— 
< rhodrsuvsts. 

IJ. S«t poshriotly mu It ah 111 ruts . --- 

I. Infection direct Imm witebratc host to vertebrate host during 
t oitus— -t . iqmpitdum. 

II. Inlet lion b\ menus of a definitive host: — 

(til Definitive host not a tsetse-fly— C. evans t. 

(/>) Detimiive host a ts» tse-fly 

1 Causes tliionu anti olteu mild infections in man— 
( . f’tnnhieiisis. 

2. Canst s at 11 to ciiuFsi \ ere inlot tions in mail— C. custcllanii. 

II. Genus Ditttvnclla. 

Genus Duttonella Chalmers, 1918. 

Definition. -Trvpocastellanclleti* with definitive host in a fly and 
intermediate host in a warm-blooded vertebrate. Without repro¬ 
duction by schizogony in tlu* vertebrate host, in which it is mono¬ 
morphic, with non-graiiular cytoplasm, a large kinetonucleus, 
which may be terminal or subterminal, with or without a well- 



TRYPANOSOMES OF ANIMALS 409 

developed undulating membrane. Movements active. Final stage 
in the definitive host is confined to the proboscis and hypopharynx. 

Type Species. —Bruce's Uganda str&m of vivax, which is probably the same 
as caxalboui. 

Other Species. —The other species may be recognized as follows:— 

[a) Kinetonucleus large and terminal. Undulating membrane 

well developed and simple. Invertebrate host a glossina:— 

1. Rats refractory — Uniformis. 

2. Rats susceptible- -Yiva.x. 

3. Only equals? and ruminants susceptible— Capra. 

(b) Kinetonucleus prominent and subterminal. Undulating 

membrane poorly developed: -- 

1. Small, 8-18 microns; tound in cattle— Pccorum. 

2. Larger, 14-24 microns; found in monkeys— Simia. 

B. Unclassifiable:— 

Genus Trypatwsoma sens A lato :— 

Group 1: Part of the flagellum always free. 

Group 2: No part of the flagellum free. 

Group 3: Part of the flagellum may or may not be 
free. 

Group .j: Little-known forms. 

TRYPANOSOMES OF ANIMALS. 

FORMS CLASSIFIABLE. 

. Genus Castellanella Chalmers, 1918. 

• Castellanella evansi Steel, 1885. 

Synonyms. — Spirocheeta evansi Steel, 1885; IJermatonionas evansi Crook- 
shank, 1886; ana Trichomonas evansi Crooksliank. 1886. According to Yorkc 
and Blacklock, T. soudanensc aud T. vencsucletnc , according to Bruce, 
T. soudanensc Laver an. 

Castellanella evansi, discovered by Evans in India m 1880, is the cause 
of a disease called surra, which oaurs in hoises, mules, ■ much, and cattle in 
India, Burma, Indo-China, Java, Philippines, Mauritius, and North Africa. 
With regard to cattle, they were supposed to be immune until the outbreak in 
Mauritius in 1902, which killed from 25 to 100 per < cut. of the inlc< ted cattle. 

Morphology. —This trypanosome, 25 fi in length and [-5 //, in breadth, has a 
pointed anterior extremity, a long flagellum, and is actively motile. It repro¬ 
duces asexually by simple division. 

Walker finds that a schizogony takes place in the spleen of the vertebrate 
host. The trypanosome in the capillary bends round until its two ends meet 
and fuse, forming a ring, which may become a disc with the flagellum at first 
attached, but subsequently lost. These bodies measure 2*5 //111 diameter, and 

S ossess a kinetonucleus and a trophonuclcus. 'I hey grow, and their nuclei 
ivide until they reach a size of id to 15 /<. in diameter, and divide into four to 
sixteen kineto- and tropho-nuclei, and eventually form mesozoites inside a 
thin cyst wall. Each mesozoite is 6 to id fi in length and 1 to 1*5 fi in width, 
with two nuclei, but no flagellum or undulating membrane. These mesozoites 
are believed to develop into trypanosomes. No dimorphism in these bodies 
has been seen. 

Life-History.- -Holmes recognizes male aucl female forms, whic h he considers 
conjugate by the anterior extremities only, after which the female divides, 
forming four amoeboid bodies, which, in the liver, spleen, and lw»e-manow, 
develop into trypanosomes. This appears to somewhat resemble the descrip¬ 
tions of Breinl and Hindle of latent forms in C. castettanii. C. evansi can be 
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cultivated, and appears to develop in certain flics -for example, Tabanus 
tropicus, 7 . hueola, Sto*no\ys calcitrans, „S\ gnmulatus, in the stomach of the 
last of \vlu« li it has been found. Certainly it can be transmitted to healthy 
animals by the bites of flies and llcas. J t is said that it i an also be contracted 
by eating'inlet ted meat. 

T. strmlus babriuiis, anordiug to Mitxinnm. tan mechanically transmit 
surra. 

Pathogenicity. The symptoms ai r li i< r, i« mil lent or lutcimit tent, emana¬ 
tion, adeina oi tin- limbs and ventral miiI.'h cs, i t|iic*ti 11 v lesions ol the eyes 
and eyelids, gu-at niusi ulai we.i Une* paialv-a-., and death. The tri atiuent is 
bvarseiiu. A v.irielv, ( .ii-ith'i \.n tui-mti 1 -iveran, Hjo.-j. is the (.aiise of the 
disease nibon m diomedai"u-s in \liu.i. 

Castellanella brucei dimmer and Iliad lord, 

Synonyms.- I Vi haps T. r./m rd.irkluck and Yorke, iqij. Anordmg lo 
Brui e. T. rhuhstt i / m - and / . :n;a vtltr. 

This parasite wasdisc overed b\ Sir David .mil Lady Bruce in i S05 in animals 
suffering boin the is- fse-jh tbseasi 01 nagana (which 11103118* weakness’) in 
Zululand. \l the vim 1 time thev showed th.it the tsetso-flv (Clossitia niorsi- 
tan-) dis-.i inmaiid thi disease. 

'I he jwi.isrle is ividespieail thioiighuiit Afrua, especially in Zululand, 
Northern I i.insvaal, and it-. sin rounding miintrns; also fiom 1’ielori.i to 
I^ike Nyassa in thi basin ol (lie l.mipnpn. in the basin oi the Zambesi, in 
Kast Alina, while 11 hums nagana 01 the llv disease, and in Iguiida, 
when it is 1 .liltd 1 jmja ’ 

Morphology. 1 lie appeamiui ol 1 lie paiasile is worm like,being 2«s to fx 
in length 111 horses and donke\s. '| Lie length 1- «onstaul lot the givm animal, 
but laiiesin ililten-nl hosts. In mg jG to .17// in 1.1 Is, mil 1, guinea pigs, rabbits, 
and dogs. 'I heanti riot i nd (11011-lIagi 11a te) is a li urn aled 1 one, behind wlii< li 
lies the kinetonin lens as a well-maiked nminted mass, poslenor lo which liic 
ilagelluiii arises. The trophomu leiis lies in tin middle ot»the body, and 
many clfromatoid granules may l*e seen j»osteiu»r lo it, while still further 
posterior the free whip of the flagellum max be noted? Kuili »(insiders (.’. 
brucei to be identical with C. cutnsi, but the animal 1 eat lions clearly show 
them to be diflerent species. 

Life-History.- -The lifc-cyclc in the vcrtelnatr host has not been very iully 
worked out, but the longitudinal division is well known. The kinctonucleus 
divides first, then the flagellum, then the Lrophonutleus, and finally the 
cytoplasm, but, according lo 1'iovva/ek, division is irallv a very (ompluatecl 
prouss. I nsl the blepharoplast beioiius llmkemd, elongated, anil dumb¬ 
bell -shaped, and then divides. In tin tiophoiun lens tin 1 hromosomes behave 
like tiu- kiip-toniH leus and the 1 eiilrosoiue, ami, having ilivided, the w'liolc 
nmleiis divide-* 'Die iluoiiiatm gianules in the evlopl.isin are also said to 
undergo Jissimi, while a new flagtllum develops Irom the new kinctonucleus. 
I’arasitesiescinl.hng the latent tonus ol llreinl and llindle are known, and are 
called involution lorms. 

It irf believed bv nine a 111 lion ties that the parasite lives in nature in the 
wddebeesle (• ultd-irpu.-. gutt), the koodoo (.S/n p^u-t-ros at pi nsis), the husli-hur.k 
(Tragclu pints script it’, ■.W. , .//u »s|, and (lie livina, without causing disease. 
These may loim a ren 1 ve I min vvlm li the Isetse-tliesG. iiintsiliins, (J. pallidipes, 
and G.Jusca can obtain para -ah > nliii h undergo development in their alimen¬ 
tary canal, dining whiili mile they are 11011-pathngenic, and when iully 
developed are found in ihe pinlms* is, and aieagain capable of being inoculated 
into animals, 111 sunn- <>t wim li they are pathogenic. Kluine has proverl that 
the transmission ol iln- trvpanosome is not merely meihanical, as suggested 
by Bruce and others, but also takes place aitei the trv]»ano.some has undergone 
development in the llv, vvh'n h is its true host. Thus, freshly caught G. morci- 
taus for the first three days in lei-ted cattle, and then, from the fourth to the 
tenth day the flies were non-inlet live, but from the eleventh to the forty- 
fourth day they were very in tec live. This shows that the parasite must 
undergo a development in the fly. 
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Cultivation. —Novy and McNcal have cultivated C. brucei in the same 
manner as I.ewisonella lewisi, and found sonic evidence of a toxin, but it only 
grows exceptionally in the water of condensation from the agar medium which 
contains half or less than half its volume oi blood. Agglomeration takes 
place under \ arious circumstances— e.g., mixture with immune blood 01 a few 
drops of dilute acetic ac id, etc. 

Pathogenicity.- -The disease iun therefore be •>piead by the biles of icrlain 
tsetse-flics, particularly (i. man Unit * anti pciliaps thc-otlicis mentioned above. 

ft tan, liowever, be also spread by linnulatioii .1 ml by eating the blood til 
animals ictenlly dead fiom the disease. 'I lie incubation period is about tell 
days, and the el let ts piodiiced in animals vary considerably in the following 
manner:— 

1. 11 is an acute disease in niiv e, ruts, dogs, monkeys, cals, cLt., dogs dying 
in two to six days, rats in tin ee to six days. 

2. it is a subacute disease in rabbits, guinea-pigs, cquincs, ami pigs, a 
horse* dying in fifteen to nineteen days. 

3. It is a chronic disease in 1 attic, goats, geese, and iowls. In cattle it 
lasts from one week to six months. 

J 3 altaglia has sun ceded in inoculating bitches bv injecting some infected 
blood t» vaginam. lie- has also mice ted labluls by inoculating blood on the 
penis, when a hard, granulomatous nodule, \ ei y similar to a human syphilitic 
primary sore, de,velopcd. 

Nagana is invariably Ufa] to the* horse, llu* ass, and the dog, lull a small 
percentage ot Itovinesi ciover. In these annuals it is « h.inu tri izeil by lover. 
by an infiltration ol longid.thlc lymph 111 the snbe ul. 11 icons tissue- ot the neck, 
oi the abdomen, or of the extremities, giving a swollen appearance to those 
parts; by a dcstruc tion mole or less i.ipid ot the rc«I < orpusi U*s ot the l>Lood, 
with an exlicme emaciation, oiten blindness; and by the present c constantly 
in the blood of ( . bnu ei. 

Very tew lesions sue found at the autopsy, the most ihaiat teristic being- — 

1. Enlargement oi the spleen. 

2. Trypanosomes in the blood. 

3. Hypertrophy of the lymphatic glands, but appaicntly not associated 
with a development of the parasites in these organs. 

4. In horses, the liver and spleen are hy peril opined, and there is yellow 
serous infiltration under the skin and mucosa and between tlic musc les, as 
well as some pleural and pericardial exudations and subpcricardial cichymoses. 
A gelatinous substance is lound at times around the spinalcord. 

According to Bradford, I'linnner, Yakiniolt, Lanfianchi, Kondoni, Goietti 
and others, the spleen li.isa trypanohlic action, lull this is denied byLuveran, 
Thiroux. Massagha, and others. 

The best lieatuieut is aisenu 111 some Inrin. I'rv panioth, a benzine colour, 
and serum treatment have not pioved oi gieal mm vice. 

Castellanslla equiperdum Doilem, mm. 

Synonym. T. rougrti J«ivcian and Mcsml. # 

cquiptrdum is the cause ot the disease called dourine 01 mat dii < uit in 
horses in Europe, India, North Alru a (Algeiia), and North Amem-a. 

Morphology. - it isalx>ut 25 to ft in length, and has 110 c hromatir granules 
in the cytoplasm. It is difficult to find in nuftuallv inlectitl animals, bc*ing 
best obtained from tlu* plaques oi 1 lit' eruption. Sal cm-Moore and Hreuil 
repoi Led llu* presence of la ten t lxidics 111 inoc 11 la led rat s. 

Life-History.-- ft does not appear to bespread liya fly, but by coitus between 
stallion and mare. Hence the disease resembles syphilis, and proves that a 
trypanosome is capable of penetrating a mucous membrane. The incubation 
is from eleven to twenty days. 

Stage 1, or the Period of (Edema. —The genital organs begin to show signs 
of oedema, generally painless and not inflammatory, though then* is some fever. 
In about a month the oedema disappears, and weakness and eniac in tarn begin. 

Stage 2, or the Period of Eruption, is characterized by the appearance in 
about forty to forty-five days (or two months) after infection of an eruption. 
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characterised by circular (edematous areas about the site of a two-shilling 
piece, generally under the skin of the sides and hind-quarters, but sometimes 
also under that of the neck, shoulders, and thighs. This eruption is very 
variable, and may appear in the morning and disappear at night, out generally 
it lasts a week, and leaves the animal in a feeble condition. There is also 
synovial engorgement of the joints and tendon-sheaths, and enlargement of 
tlic lymphatic glands, particularly the inguinal. The temperature is often 
raised to 39 0 C. (102-2 0 l r .) in the evening, and ialls to 38*5° C. (101*4° F-) fa 
the morning. 

Stage 3, or the Periodoj Antenna and Paralysis .—The animal now becomes 
very anaemic, with pale mucosae*, and emaciation is marked. There are often 
superficial a list esses whu li do not heal, and some conjunctivitis and ulcerative 
keratitis. Mictuiition is difficult, and the urine is thick. Sensibility is 
diminished, and paralysis comes on, due to softening of the cord, and in from 
two to eight een mouth's the animal dies. The disease is said to be always fatal. 

The above is the usual type of the disease, and may be called chronic 
ciourine, but in addition tln-ie is an acute type, in which the animal dies after 
the first stage from acute paralysis, which comes on suddenly a few days 
after the appearance of the eruption. 

The post-mortem lesions are in the spinal cord and the lymphatic glands. 
In the cord there is gelatinous exudation around the lumbar area, and cervical 
enlargement with intense cliromc inflammation of the posterior spinal ganglia, 
with degeneration of the perikarya and their associated neuiones, causing 
dogenciation of the postciior toots and columns, as in tabes dorsalis. 

The grey matter oi tin- cord al*o shows rhrnmolvtic changes, with capillary 
haemorrhages due to chronic lniiammatiou. Mott says that tlic infiltration 
and thickening of ihe septa of llu* coid, tlic infiltration ol the nerve roots and 
the vessel walls with lympliot ytes, is like a syphilitic, meningitis. The mem¬ 
branes at the base ol tlic- biain may also be* alfec. led. The lymphatic glands arc 
enlarged, congested, and x>ltencil. The disease appeal s to begin by inocula¬ 
tion, and then to spread to the inguinal glands, and then to tlic pelvic lympha¬ 
tics, and from them to the posterior lumbo-sacral roots, and thus the cord 
becomes affected. Other lesions arc* gelatinous exudation unde* - the skin, 
serous effusions into the pleural and peritoneal cavities, wasting and pallor 
of muscles, with tatty degeneration and an interstitial keratitis. 

Genus Duttonella Chalmers, 1918. 

Duttonella vlvax Ziemann, 1905. 

Synonym. Trypanosoma .-r, n\ Zicinann, 1905. 

This trypanosome was Jouiul by Ziemann in 1905 in the blood of cattle, 
sheep, and goats, -.offering from' souina ' in the Camoroons. Morphologically 
it closely resembles J . cazalbom, but it diffc-is 111 the following: — 

1. Rats are susc eptible to 7 . viva r, but not to T. cazalboui. 

2. Cross immunity experiments indicate distinc t differences. 

Bruce's T. viva* is T. cazalboui, because rats are not susceptible to Bruce’s 
Uganda strain. It is possible that a strain allied to IK vivax has been found 
by Mac fie in human blood [vide p. 4 ;«>). 

The flagellate is very rapid m its movements. A laigo kinctoniirleus and 
* lear < y toplar.ni are piesc-nt. It measures 16 31 >"2-3 microns, and has its 
flagellum always tree. It is pathogenic for ccjuida; and ruminants. The 
development is anterior in the tsetse-fly, being confined to the proboscis. 

Duttonella eaprss Kleinc, 1910. 

Synonym. I'rypanosoma utpras Kleine, 1910. 

round in sic k goats near Tanganyika, it is capable of passing through its 
cycle of development in G. worst tans in some nineteen days after infection. 
Development only takes place in the prolioscis. The final stage is in the 
hynopharynx, whuic the trypanosomes revert to the blood form and become 
infective. 

It is a heavily built trypanosome, with very rapid movements, measuring 
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18-32 X1 *75-4**5 .microns, and having the flagellum always free. It is patho¬ 
genic for equidsB and ruminants only. 

Duttonella uulformb Bruce, Hamerton, Bateman, and Mackay, 191 x. 

Synonym. — Trypanosoma uniforme Bruce, Hamerton, Bateman, Mackie. 

It is very like T. caxalboui, but smaller, and causes a very fatal disease in 
cattle. It is a small active trypanosome 16X 1 *5-2*5 microns, with the free 
part of the flagellum some 1-5 microns in length. There is no narrowing 
opposite the trophonucleus. It is spread by Glossina paipalts, which becomes 
infective in twenty-seven to thirty-seven days. The development is anterior, 
being confined to the proboscis. 

Duttonella peeorum Bruce, Hamerton, Bateman, Mackie, 1910. 

Synonym .—Trypa nosoma pccorum . 

This term probably includes Trypanosoma dimorphou, T. eonqolcnse, and 
T. confusum. Dr. Ellington’s Zanzibar trypanosome, the trypanosomes from 
Chai-Chai and from Southern Rhodesia. 

It is found in cattle, it measures 8 <>-180 microns, and is capable of 
passing through a cycle of development in G. mors 1 tans, which becomes 
infective after twenty days. Development takes pla< e like /'. sinner first in 
the gut, then in the labial < aid tv, and finally in the hypopliaryiix, where it 
becomes iniectivo. 

Duttonella Simla Bruce, Harvey, Hamerton, Davcv, and Lady Bruce, 1912. 

Synonym .—Trypanosoma ignotnm King horn and Yorkc, 1902. 

It causes a rapidly fatal disease in monkeys and a chronic disease in goats. 
It is abundantly present in Glossina mors 1 Ians in Nyassaland and North- 
Eastern Rhodesia. It measures t j-24X 1-2*75 microns, and is monomorphic. 
Its natural host appears to be o', morsitans, and the monkey seems'to be a 
new host. The development is 1 omplcled in the prolmsi is and liypopharynx. 

* FORMS UNCLASSIFIABLE. 

Genus Trypanosoma sens// Into. 

Group i: Part op the Fr.AMai.rM aiwavs Free. 

They may be separated from one another according to the follow¬ 
ing scheme, based upon the invertebrate host, the pathogenicity, 
and the serum reactions:— 

A. No invertebrate host, spread directly from male to female 
by coitus:— 

Kinetonucleus near a flagellar end and easily seen. 
Habitat America- —Hi/>jricitm. . 

11 . Invertebrate host not a Glossina :— 

I. Kinetonucleus very insignificant. Habitat, South 
America— Equi num . 

II. Kinetonucleus ordinary. Parasite monomorphic. 

Habitat, various. Animal immune to ('. evansi 
becomes infected with T. togolense and 7 \ 
sondancnsc. 

(a) Animal immune to T. togolense, infective by C. 

evansi and T. soudanense- -Togolense. 

(b) Animal immune to T. soudanense becomes infec¬ 

tive by C. evansi and_ 7 \ togolense- Soudanense. 
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C. Invertebrate host a Glossina :— 

Rnts refractory. Large forms, 24 microns— Cazalbom. 

D. Invertebrate host unknown :— 

I. Attacks horses:— 

(a) I11 Venezuela - Ycnczuclensc. 

(b) 1 11 Morocco, sepa rated by cross immunity - Marocanmn. 
(f) In Algol in, separated by cross immunity- Berberum 

11 . Attacks horses and cattle 
In Annum- -A nnamense. 

III. Attacks cat tie• 

In Italian Somaliland- (el lii. 

Trypanosoma equlnum tiroes, 1001. 

Synonym.— T. ihna^iam I.igmeies. 

7 . cquivntn. dwoieietl bv I'lm.is-.i;m, i-> the 1 ause ol mat dc cadcras in 
horses and dogs 111 South Ann 1 i. .1. 

Morphology. 'lln-. parasite < lust-ly resenihles 7 . bruci 1 and / . e van si. In 
length il is j_* to > j /1, mid in lm ;ultli i -5 //, and tt lias the same measurements 
111 ditieient s]if 1 lesol annual:.. It is vi 1 v.n liu, but llspnncipalt haractcristic 
is that the kinetomn lens is \ erv insignifn ant. 

Life-History.- Multiplication is by e«|unl binary division. It agglomerates, 
and has bt en ■ ullivat* d by 'I In nuns and Hi end on a rabbit’s blood and c hit ken* 
broth agar medium. 

It tan be inotuLiltd into the oulinarv lalioratory animals. Its mode oi 
piopagation is not lull kmovn, but Migom lias shown that it is the tauscof a 
tlist ase %liii h kills the t ap% bnia (llxdrm liu'rus inpyUira), wlm h appears to be 
the leseiMiii tin the p.u.i:-ite, as monkeys inoculated lioni a sit k Jfydroiherrn s 
died in seventeen days. How the disease spi ends from the t'arpimlios (Hydro- 
charm,) to the horses- is not tlear. Hogs may be inlet tul by eating diseased 
animals, and then Iroin Hie dog the inlet I1011 may be spit ad to the horse by 
fleas, because tliev have been lound to inlet 1 rats. Some authorities consider 
that it may he spread b\ r members of the Tabnnuke (( luysops ?) anti by 
Stomows, but Neiva lia.s inlet tttl 7 riatoma iuft^'aiis King, and its faeces 
protluted the tlisease in guinea-pigs when placed on the 1 oiijuiu tiva. 

Pathogenicity.— -Mai lie indents is a \erv latal disease among the horses oi 
South Ameiiia. The firsl sign ol the disease is weakness, which makes rapid 
pi ogress, though the appetite 1 cumins good. The tempera tine is febrile, anti 
aitci a vaiiablcperiod flic hind-quarteis lui omc pniali zed anti the liorse drags 
its limbs, the hoois st taping the ground. As it walks it staggeis, the hinil- 
cjuarters osi dialing tiom right to leit, whit h ihaiat teristu gives the disease 
its name ol inal de laderas, the tlisease oi the hind-quarters. In the stable 
il rail sup]iort itself against the walls, but in the open air it staggers and falls. 
There may be albuniumiia and luematiiiin, anti nn eruption on the neck, 
slioulth‘1 s, and liind-quarteis. '1 be eyt lids show ton j 11m tnitis and cliemosis. 
The hor sc Ii\ es al mu L two mon tIis a ft <t tlie paralysis set s in. 

C’ougt ition and eiila 1 gum nt ol the spied. anil jn<si-nf(-nf glands are seen 
m post mortems. 'J lie kulm \s ai c alfet tetl, n< phritis and interstitial hamior- 
iliages In mg noted. 'Iheie ait- also serous exudations into the peritoneum, 
the pleura, the p<-iit niditmi, and the spinal 1 anal. 

Trypanosoma soudanense 1 .a veran, 1907. 

Type of '! *yf>tnw'.oni,i iratisi musing tahaga in diometlaries in the t'pper 
Niger, el debab in Soutliem Algeria, and the zuusfana in liorses in Southern 
Algeria. Carries ’labanida*. \01 ke ami I’.lacklotk consider this to be the 
same as Castctltnit-lio evansi. 

Trypanosoma togolense Mesnil and Brimont, 1909. 

Type of ('aslrtlfiueilxi,, .ti/w, parasitic in liorses and cattle, and the cause of 
nagana in Togoland. 
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Trypanosoma (Duttonella) eualbonl Laveran, 1906. 

This organism, which should be placed in the genus Duttonella, was found 
by Cazalbou in 1904 in* sotima,' a form of rattle trypanosomiasis in Upper 
Nigeria. The disease is known in West Africa, in Uganda, the French 
Congo, the Congo, and Rhodesia. It affects cattle, horses, mules, and 
donkey’s, the incubation being seven days and the disease acute, subacute, 
or chronic. Cattle may die in eight days, two months, or more than twelve 
months. It is monomoiplnc, 24 x 1*5-2 microns, with an oval lroplionue.leu.s 
situate about the middle oi the body, and a spherical kinctonuclcns lying 
near the aiiagellar extiemity. The undulating niem Inane is not markedly 
iolded, and the llagelhim always becomes Jree. In the vertebrate there is 
the usual longitudinal division. Trautinann records the successful inocula¬ 
tion of Cercopilhccit a pat as. 11. may develop in G. palpalis, G. tachiinndes, G. 
longipalpis, or G. worst tans, and xnay be directly conveyed by stomoxys. 
G. palpalts is the usual carrier. The development is anterior, being restricted 
to the proboscis. The first three < arriers bee 0111c miectivc in six to seven days, 
and G’. mursitans in eight to ten days, but in Uganda it may lcsjune eleven to 
thirty-five days to become in tec the in a fly, which dilfeiencc. may be due to 
climate. In the piolioscis the trypanosome passes through leptonioiias or 
e rithuliat forms.and hei oniesail.u lud to tlicwnllsol tlielabi uni and multiplies 
Undertlicinfluence ol the salivan se’e relion these hums bee oniesmall,actively* 
motile trypanosomes, which aie the inlectivc agent, and ap]>arently renuiin 
in the fly tor the* remainder ol its life. 

Trypanosoma hippicum I tailing, iym. 

Tins trypanosome < aiiseso disease c ailed nnu rma among mules, and was first 
dost ribed in soiii” .iiiiuials im[*»rtcd trom the United Slate’s via New* Orleans 
to Panama. 1 he ti y ]ianosonie 1 esembles ( <is/t l/tii.rl/ii ei'tiusi, bcung iNto-zS/c 
in length, with a width ol i-g to $ /i. 'I he tiophonm leus is oval and median. 
The kmetonucleiis, wlu< li is near tin* allagi-ll.n end, is vc-iy easily sc-ofi, which 
is a characlei is, 1 h Ic.itiue id the p.nasit«. The undulating membrane is not 
much iolded. It di\ idi s longitudinally 111 tin-blood. It is spread by coitus, 
and can also be -.piead nice hanually bv s|ie« n-s ol Mitsui, ( umpsomyta, and 
Sanophaga sucking wound- m the di-eascd and the healthy. The c-ssi’iitial 
pathology ol 1111111111.1 is an intoxication lesiilimg in cellulni degeneration and 
necrosis. 'I liest. Iomiis piodme c-iulollielialy-is, lvmphoc\ tosis, auto tuenia- 
glutinution, phagocytosis id et\throe v tes and (1 \ panosoines, InpcipLaski ol 
1 lit* spleen, bone mniiow, and lymph glands, and cellular exudations into llic.’ 
kidney*, liver, etc. Owing to tlit dr-luu lion ol the ended he limn there is con¬ 
siderable amount ol et cliyniosis in vai ious regions. 

Trypanosoma venezuelense Mexml, min. 

Type of CushUalit !la iraiisi, and « onsideied by Y01 Ue and Mat klo« k to be 
identical. Attacks horses 111 \ em/uela; cainc-i unknown. 

Trypanosoma annamense Lax eran, mu. 

Type of Casfrlhuirl/ti crnnsi ; c a uses disease 111 hoises and’c at lie in Aniiam. 
Carriers: Tabamda- and I lippc.bosi ida*. 

Trypanosoma eellii Mailoglin. m< 1 

'I'lus trypanosome is pathogenu lor tattle in Italian Sntnuhl.ind, causing a 
disease < a lied' gobiat.’ J’athogc me loi dogs, i<ibbit-, iats, and mice. 

In bovmes then* inc Hit follow mg types’ (1) Incgiilarh rounded, with 
short flagella inside-some; (2) Lci'dmiama-likc tonus; (<) 1 1 ypanosomes. 

Trypanosomamarocanum ^c’igent, Uic-iiHer,and lielleval,' 1915 110-2 1 • i* ;- 
2*5 microns), is tlie cause <d a disease* ot hoises at Uusabkinc a 111 Mount o. 
Morjdiologually it is identical with I. berbnum, the cause of debab, but 
crossed immunity expeuments separate it from this organism and I nun l . 
equiperdumn.ru1 T. somfunnise. Laveran says that theiearetwo ti vpanosomes 
at work on Moroccan horses, one monomorphic and one polymorphic. 

Trypanosoma berberum Edmond and l*:t. Sergcnt, and J.lieniier, 1912, is 
llie cause of debab in Algerian horses. 



416 


TRYPANOSOMIDM 


Group 2: No Part of the Flagellum Free. 

Trypanosoma oongolenso Broden, 1904. 

Synonyms. —According to Jilacklock and Yorke, T. dimorphon {sensu 
Laveran and Mcsml); T. conjusum (Montgomery and Kinghorn); T. pecorum 
(Bruce); T. nanum (Laveran). 

This trypanosome causes disease among horses, cattle, sheep, and drome* 
daiies in the French and Belgian Congos and in North-East Rhodesia. It is 
10 to 17 p long and i to 2 p broad. Carrier. Glosstva morsitans, which is in-' 
fective twenty-three days attcr a feed thereon. The alimentary canal is foil' 
of parasites, and the labnim contains the Lcptoinonas type, while the small 
infective trypanosomes are in the hypopharvnx. 

Trypanosoma dimorphon Laveran and Mesnil, 1904. 

This trypanosome was <lisi overed by Dutton and Todd in 1904 in horses 
on the Gambia, and is now known to exist in several parts of Africa, where 
perhaps a wide equatorial belt acioss the continent is affected. It is also 
found in cattle, dogs, pigs, sliecp, and goats. 

Morphology.- It < xists in three forms* 

1. Tadpole Torn/ —Found in the carlv stage of the disease, 11 to 13 p long 
and 101S biond. 



Fw. 104. —Trypanosoma dimorphon Lavekan and Mesnil. 
(After Dutton and Todd.) 


2. Stumpy l-'orm .— Seen wlic-n the disease is not too tar advanced, and 
characterized by a short thick body and a short flagellum. Length 16 to 19 ju, 
breadth 3*4 to 3*5 p. 

3. Long harm. - -With long thin body and long flagellum, found a few days 
before death. Length, 2(1 to 30 /i] breadth, 1 *0 to 4 p. 

These may be rcspei lively'indifferent, female, and male forms of the para¬ 
site, a view supported by 1-Iindic. 

It has been cultivated, and it < an be mot ulated into rats, mice, guinea-pigs, 
and rabbits, as well as horses. 

Life-History. Ilimlh**s observations show that the indifferent forms give 
rise to latent bodice 01 cysts whn h gather in the spleen, where they lie dormant 
for a time, anti finally develop again in trypanosomes. It apparently ean 
undergo development in (ilosuna palpal! s.’as Bruce and Hamerton have 
shown that it is a earner, while I tone t and Koubaud have shown lhatG. tachi- 
noides and G. longipalpis can also transmit the parasite as in G. morsitans. 
The development is by multiplication in the intestine, and then in the form of 
Leptomonas or Crithidia in tne proboscis, after which the fly becomes infective 
in about eighteen days from the date of the infective teed. 
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Pathogenicity.'— The .symptoms m the hmsi- begin with loss ol Mgour, 
folU > \\«* I in two to three weeks l»y lexer. Dining the next month thewmkness 
js more marked and the alxlomen swells, the testicles hang down and aie 
oilemalons, the coal becomes staling, the animal look'- apathetic, and death 
ensues in aliom a year. 

The post irioilein shows errh-mn ol the alHlonnnnl wall and a coloured iluid 
in the pleura and perieanlumi, with Jivj»ertioph\ ol ihe lymphatic glands, 
tally lixer, and congestion ol Ihe lung--, 'lln spleen is noimal. 

Trypanosoma frobeniusi Weis'-enlxnn. mi 1. 

Allied to 7 .(//»/.'//»/."« and / . 1 outfit i/w, and lomid 111 hoo-es in Togol.md. 

Trypanosoma nanum l^ixeran 1005. 

I>.1 Hour 111 loci.j di .■ ox c 1 ed this parasite m c .1 11 h , whn h .ippe and to he ill, 
on the While Nile-. 'I In- paiasiu-s ,m- small (10 to 1 j // 1 »x i*^ to z /d, with no 
liee liugelhnn, and an non pathogenic lor dogs, raid>11-., and monlo-\s. 
Anicehoid Imnis xx’eic-loimd in (In •cicluo spinal Hind. I Mikem Hjig showed 
tint it was t lain mil ted h\- iru /’'#//».»//s, m which it dex 1 loped in the- hind 

(.'ill. and liom iln-m elm wauls to thcro s,>plingus. hut did md inlec 1 lliesaliyaix 
glands. 1 h-x'clupmt-lit ae< coding to Mis.-, KoIh i t -on, t.ikc s phu c- in (!. piilfnilis. 
and is hkt ( inltl .if, ll i i a.,t A,inn, bill xx itlic i itlinli.il phase 111 piohosc is, iml m 
.-iilixai \ {>lands. 'I In parasite d,\i lup. 111 llu lnnd tnlt stun- and 1 eac hc‘s Ihe 
pmxcntin ulus mi * In txxc iilietli da\ , and llu- pmlxisi is on tin- twentx- tilth, 
xx In 1 e they he- oiuec 1 nlndi il ten mam! Iinallx li \ p.mo -<uie - xxlinh, hoxxixer, 
max only be dex elope d m llu- h\pop! mix iix. 


CiWiM 1* A ’ 1* \I< 1 Ol Mil- ll V.Hini M \"S (iK M Nt'il 
• III- 1 -KI-I-. 

trypanosoma pecaudi Laxeian, nr; 

In He lieieli 'sinl.ni, m ad.iition to in'hoii and -ouma, tln-u i > a thud 
disc, am hall'll, ill l , <pinl,T ■ .ill. c d h\ /. p. ,,!!>,fi, with txxo lui ill- like 
/. ,hw"i l-h-',: Hi long .m< l .-li in lei !-■-1 to u hx i*-, ni.ij: -.hm | and hio.nl 
(i.| to J" a hy \ to j /.). Cameis- /#.■-/ / *»••> piiipu,. lately (i p,ilpn!r- 

and (.. huhiiirntf . 

'I he lie lihalmn III (. I//■!>- !•- .chout txxelily tlun daxs Mu- try]Milo 

snmes multiply in tin- 111 1 ■ --tin*-, and in m x en lo mum daxs mxadt ihe'whole 
intestine and phai\-|i\ tin p.ua sites now e ilei tin- pinlmsii. and pass 
thioligh irithuind and h ]>toinonas .stage-,. 1 mallx , some leath the hvjio 
pliarxnx, ixlieie ilu-v as-unn- the ‘ '.iihrm v /ry/w/M-.-i/v form ’ .md become 
triiec live. 

1 , 1111.1 KNOWN I KM'ANiiSdMKS , 

Trypanosomaelophantis l>rine, llann 1 ton,and M.ukie, nr'O, has been louud 
in 1heele]diant in t’ganda; it iisemhles / <iii/u f• f ifNc 

Trypanosoma ingens Kune, 11.minion, and \la< kie. 'ooo, has been loiiiid 
111 thereed hue kamt o\ in l gauda, it isni Jaigc s|/(> (72 to igg ,u bv 7 to 10 pi. 

Trypanosoma giganteum languid was louml txxne m cattle- '-uttering horn 
■x'in:» oni. siiiel ir to tli.i-e toimd m .surra. 

Trypanosoma bovis Kleim was touml in sick cattle mar I'angaiixika 


Til 1 C TKYPANOMIMICS OK MAN. 

Jlu'ic' is i-vicli nee tli.it 111:111 is iulccteel with a variety «*l 1 1 \j>.1 n«> 
soniis, tiu- imuiln'i ol which is likelv <0 be iucieaseil in the neb 
llituiv. Those dosciibed ill mail are. 
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1. Trypanosoma gambicnsc Dutton. 1902. 

2. Trypanosoma cast ell on ii Kruse, 1903. 

3. Trypanosoma vivax Zieiriann, 1905, varictas macficnsc. 

4. Trypanosoma cruzi Cluigas, 1909. 

5. Trypanosoma rhodcsiense Stephens and Fantliam, T910. 

(>. Trypanosoma nigeriense Maclie, 1913. 

7. Trypanosoma gambiense variolas longutn l)a Costa, St. Anna, 
Dos Santos, and Alvaros. 1915. 


Wlu'ii a classification is desired it is always necessary, to attempt 
to discover the characters of the original species, which in this case 
is 7 \ gambiensr Dutton, 1902. Sixteen years have passed since the 
slides containing the original specimens of Dutton and Todd were 
made, and, therefore, as the original strain has long been lost, the 
only method of comparing otheT 01 gnu isms with the original speci¬ 
mens is morphological. Chalmers and O"Farrell have made this 
comparison bv measuring one thousand 11011-dividing lorms in the 
origunl slides. As far as measurement's go, these strains arc very 
similar, but, as we have repeatedly insisted, morphology often may 
not help in separating closely related but perhaps quite distinct 
species, which require to be studied serologically and with regard to 
animal pathogenicity, and. in cast'soi human infection, with regard 
to the nature of the disease in man. Thus Stephens has pointed 
out that T. lari si and T. rabi nmcitscJii . ]'. bnicci and T. evansi, T. 


pecaudi and T. ugamin'. T. rhodesiense and T. pcciutdi are indis¬ 
tinguishable morphologically, but are distinct biologically. 

We mention these points in order to make clear to the reader the 
necessity of comparing human trypanosomes by means of the clinical 
features of the disease in man. the serum reactions and animal 


experiments, as well as by morphological characters, and we 
have suggested for vears that the name T. gambiensc covered a 
number ol difjei« nt forms, which at the present time is generally 
admitted with regard to 1 . rhodesiense. And why not ? Are there 
not a number ol different trypanosomes in wild animals in Africa, 
and is it impossible that man should from time to time become 
infected by on»- of these, even if it does not appear in epidemic form 
in the human race ? To exemplify we draw attention to an organism 
resembling T. vivax found by Macfie in man. 

Sir David Bruce believes that T .rhodesiense Stephens and Fantliam, 
iqro, is the same as T. bruici Minuner and Bradford, 1899, but this 
can hardly be so. because Laveran and Nattan-Larrier have im¬ 
munized a ram against brucei, and then infected it with T. rhode¬ 
siense, an acutely lethal infiction ensuing. The serological experi¬ 
ments ol Chalmers and O’Farrell in vitro and in vivo also show 


the same marked differences between T. rhodesiense and another 


posterior nucleate trypanosome. These experiments, to our mind, 
are more important than measurements, and more important than 
finding that the development in filossina morsitans is very similar 
in both variants. T. rhodesiense may have been derived in recent 
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times from T. brucci, but its altered environment in man has 
changed its physiological characters. As the. fly remains the same, 
one would expect this portion of the life-cycle to be similar in the 
two trypanosomes. 

Wc ’look upon T. nigeriense and T. gambiense var. longum as 
belonging to T. gambiense, because, apart from the inorphologic.il 
similarity, to which wc do not assign importance, tin ir pathological 
action iii man and the lower animals appears to be id* ntical. 

As a result of these considerations, and changing the names so as 
to agree with the new nomenclature, we recognize the following 
parasites of man:- - 

A. Belonging to the genus Castdlanella : • 

1. Casldlandla gambiensis (Dutton. 1002). 

2. Castcllanclla uistdlanii (Kruse, 1903). 

3. ('astellanella rJioJcsiensis (Stephens and F.mtliam, 1910). 

B. Belonging to the- genus Ihitloncllu ; 

4. Duttondfa vivax (Zieinann. 1905), var. Macfiensis 

(C.istellani and Chalmer^ njr.X) 

C. Belonging to the genus Schizolrypanum- 

5. Sdiizolryfanum cruzi ('hagas i<m>«i. 

These, five species may be differentiated as tollows;— 

A. With schizogony—S. cruzi. 

B. Without schizogony:- - 

1 . Monomorpliic— J). vivo v. 

IT. Polymorphic: 

(a) Posteriorly nucleate ('. y/hdesiends. 

(ft) Xot posteriorlv nucleate. - 

1. Animal infections chronic and eomp.ir.it i\elv 

mild. Common Noith-We*.l Ahica-- 
('. gamhiensis. 

2. Animal infections m wre. Common I'hpiatoi ial 

Alnea-- ('. (a s/d la mi. 

Castellanella gambiensis (Dutton, 1002). 

Usual old name Trypanosoma gambiense Dutton. 1902. 

Synonyms.- - 7 '. nepvcni Sain bon. 1903; T. honunis'M anson, 1903; 
T.fordii Maxwell, 1903; T. nigeriense Mac lie, 1913; T. gambiensc 
var. longum Da Costa, St. Anna. Dos Santos, and Alvaro.-., 1915. 

Definition. —Castellanella without schizogony, polymorphic, tro- 
plionuclcus not situate close to aflagellar end. * Infections chronic. 

History. —This trypanosome was first noticed by Ford in a ease 
of peculiar fever on the Gambia, lie showed the parasite to Dutton, 
who, recognizing it to be a trypanosome, described and/iamed it; 
and they considered it to be the cause ol Gambia lever, winch was 
never thought by them to be connected with sleeping sit kness, 
'flic organism had, however, been previously seen in the blood of 
man and imperfectly described by Ncpveu/ We consider it to be 
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tho same oiganism :is tliiil described bv Scott Mac lie in ri)T3 sis 
T. nigcrit'ti\i\ Yorke and 1 Haddock in 1915 consider 1h.it man 
is tile cliiet ivseivoir ol this parasite in Sierra Leone, win .re sleeping 



1 *11.. !Oj>. ■ ( Ihnit'lLl tfillllt'U #1S»J I 11 | ■ X I OX. l'JO-JJ. ( I M VMli riots.) 

[.mm limn Jrmii the oimni.il 11.nubia level i.isr f\li. K j iliMroveinl by 
J>nt1 1 >n (IMnilcnm 11 >pi.• pli j 

sickliest it wiy diionic and diiliuilt to tecogni/.e. A secondary 
reseivoir is in o.ittle. ‘liny record two cases with very mild 
symptoms. Sait my, JLasseur, and 1 -iris.ia ml ucord ('. giinibionsss 



[ jo. mu -C.i^hU.imllo t'a.uhun'.H, il>riro\. m«2;. (*< i.joo I >j\mlti ks.1 

< )i igitKil ll.itnlii.i jijK’i uui'iix In mi a r ■ t ni.ii nl.it ■■<! I rum I Ift- sei uml «.ise i>t 
(..inibi.i level, slinwinfi polymorphism ’< , loir.:, mb-imnli.itr, ami slioil 
forms. 

trypanosomiasis in a Fienoli snl-liei win* had let! Atriu.i lor eight 

years, and had never been in a t-ehse-llv area. Ill Airica he lived 
. ' ■ 


M>C!>ONb 



in Algiers, at Kl F.olea, and went to Timinioim. ]>agshawe draws 
ntti ntion to N« j)veu’s i.ssy and 1N90 observations, wliicli have 
never been explained. 
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Morphology. - -It is a polymorphic trypanosome, and morphologi¬ 
cally dors not differ essentially Irom C. cartel!anil, of which a 
detailed description is given below. 

Life-History. This lias not been fully studied, :md it is not 
definitely known whether it takes place in Class! na fail pal is or in 
some allied tsetse-fly. 

Serum Reactions.- -These reactions require to be studied in detail. 

Pathogenicity. It causes a lorni of slet ping sickness, which appar¬ 
ently is more chronic than that produced by C. cashtllanii, while the 
symptoms are otten less severe, though tin; termination is fatal 
without treatment, to which it appears to he more amenable. 


■ 


Casteilanella castellanii (Kruse, rtjojj). 

I'sual old name Trvfaniasnnta iaslelhinii Kruse, rqog. 

Synonym. T. ni>an dense Castellani, tqoj. 

raslclhniii w.is lusf seen in the ceiobro-spinal fluid of cases oi 
sleeping sioknes-. by ('adellani in iqoj, and lrpnrted by him as 
tin c.iuse of the disease in rqo’,; he asserted 
also the probable plurality of species o| the 
tivpanosonies affecting man, in analogy to c 
what takes place in the lower animals, such as 
horses and cal tie. Bruce and Nabarro demon 
stinted the f.ict first suggested by Sam bon and 
Biumpt that il could hi* spread l»v «'i tsetse-Hv, 
hlnssina palfaiHs /mid Kleine has demonstrated 
that the transmission is not meie.ly mechanical, 
but alsi takes place a [ter a pniod i luring which 
tlu; fly is non-inlective, the deduction being 
that the trypanosome must undergo a ch-velop- 
nu nt in the fly which acts as a true host. Finally 
Miss Robertson worked out the life c\cle in the 
tsetse- fly. 

Morphology. ('ash'lianii measures from 
T 4 .53 /* in length and from j to g-.5 /< in 
breadth (l.aveian «iud Mesjiif give \y to jN ft. 
in length and i-.| to > /i in breadth); but, as 
aheady stated, it is very polymorphic, having 
short forms 14 to go //., medium forms 20 to j.f //.. and long forms 
2 3 b» 33 /*■ I he anterior end is variable and sometimes rounded; 
the kinetoiiucleus is an oval body, behind which is often seen a 
vacuole. The trophonucleus is ov.d in sha]>e, and situated about 
tin; middle of the body, behind which there may be some chro¬ 
matic granules in the cytoplasm, which at the posterior end runs 
along the flagellum for a considerable distance. 

Asexual Reproduction. -The life-history of the parasite in the. 
human body is not accurately known, it can often be obtained 
from the peripheral blood, but sometimes *Ue most prolonged search 
fails to demonstrate, it. It can then be found by puncturing the 
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enlarged lymphatic glands, by scarification of the eruption, or by 
puncture of the spinal canal, if the case is one of sleeping sickness. 

Salvia, Moore, and Breinl have. howe\ cr. investigated the life- 
cycle in the rat, in which, after inoculation, the parasites increase 
to a maximum in the peripheral blood, and then decline gradually 
to nil, at which they remain lor a period- -the latent period—and 
then increase again in numbers and reappear in the peripheral blood. 

Their investigations give the following results: The parasite may 
grow to a fair size, and then divide into two by simple fission, and 
this may be repeated till the blood is swarming with them. When 
this is the case, a relatively thick hand, said by Swollcngrebel to be 
composed of melaH iron 1:1 tic or volutine granules (axial filament), 
sui'li as that described by Mks Robertson in T. raja and by 
Prowu/ek in T. Lwisi. grows from the kinetonucleus down the 
endoplasm till it teaches or even passes the nucleus, or it may 
coil on itself, but eventually is connected with the troplionuclcus. 



'l'lie trypanosomes now decrease in numbers in the peripheral 
blood, and are. found in the lungs, spleen, and bone-marrow. In 
these organs the protoplasm becomes detached from the periphery 
of the nucleus, which lies in a clear space. The nucleus contracts, 
and a large clear vesicle forms in connection with it, and around 
both a cytoplasmic sheath is formed. The rest of the cell body 
now disintegrates, and the flagellum with the kinetonucleus may 
be M-<*n lying detached. These bodies now become lodged in the 
sph i n and bone-marrow, where they remain intact for a period of 
ten days or more—-through the whole of the negative or latent period 
when the. trypanosomes are missing from the blood of the infected 
rat. Mooie and Rreinl, therefore, call them latent bodies. They 
consist of a flattened nucleus, containing a ccntrosoine, and attached 
to a vesicle, tin- whole being surrounded by a ring of cytoplasm. 
This latent phase lias been confirmed by Fantham. 

Just before the reappearance of the trypanosomes in the peri- 
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Fig. no Castfllanella custcllami (Kki:sk, iimm). 

(Forms found in f ho corchro-spinal fluid.) 

The figures in Ihc fop row show the ordinary forms; in the second nm tin* 
stumpy forms; in the third and fourth rows ion^iiudiiial division. I he 
lowest row shows mnltinucle.ite anil polyflagelLite forms (Knlm.owitseh- 
Kempucr forms).and small round flagellate and non-tl.igellale forms (I’lnniner- 
Bradiord and Caslcllani's forms). (From Castellam’s repot t in Ueporls of the 
Koyal Society on Sleeping Sickness.) 
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phoral blood the eeiitrosome inside the mn-leus divides, .mil tin*. n«-\r 
eontrosoine, escaping fiom 41 m* mu lens, become* tlu; kinetomu lens, 
iiiwl lies in I lu- cytoplasm, which has now increased in cimoimt. 'Flu* 
vesicle lisis gradually disappear'd. A new tlagellum now appeals, 
and gradually tin* latent body heroines a trypanosome. Tin* 
rounded bodies with one or two him lei, with or without the small 
flagella, are probably identical with the lorms found by ("astellani 
several virus ,ie<» in the c< ivbro-spinal tluid of cases of sleeping 
sickm ss. and described by him under tin* teim ‘ .mneboid lorms.’ 



Reproduction in the Fly. The researches of Kleine, T.mle, Jinua . 
Hameiton. I'ateman. and Mackie have .shown that, alter ingestion 
at a corn. I peiiod (as demonstrated by Miss Robertson), the try¬ 
panosomes inter the stomach of t Ik- fly, and in twenty-four hours 
lose their inleolivity. as demonstrated by inoculation. According 
to Miss Robertson, the trypanosomes multiply iu the posterior part 
of tlie mid-gut, ami after the tenth or Iweltth day j^ivi* rise to long 
forms which move forwards into the preventriculus between the 
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twelfth and twentieth day, after which they pass along the hypo- 
pharynx into the salivary glands. Here they beanie* attached to 
tin walls and a reconvert a l into critliidi.il Un ms, which divide, tunn¬ 
ing small trypanosomes similar to those found in the blood of th«* 
vertebrate. The salivary gland development lequiivs two to five 
days before the ily becomes infective, which only happens in about 
8 per cent, of flies. The duration of the lilt- e\c!e in the Ily depends 
upon the air temperature. 

Vertebrate Reservoir. -Duke coiisidus th.it he In- proved that 
the Sitntimga :mteh»]H* is a re-ervoii for this trypauo-ome. an l 
considers that tin* iulectiou oi two boy- working on tin* uninhabited 
islands o! \’ictoii.i Xv.m/.i an*l constantly espo-ed to bites of t! 
furl furl is i- confirmatory. 

Pathogenicity. -It i- the cause oi one h»rm ol slei ping -nku* ss. 

Castellanella rhodesiensis fM.phms and I’autham. njio). 

Synonym. Tn'l'afowiit rhi>,/e.si'--t\r^\r\i}n ns.m-l F.imb.mi, iqio. 

History. -In I *#ro Stephens and Kmlh.mi ailvancedtlieviewth.il 
the trypano-omes iound incasi s of sleeping sick nes.- in the l.uaugeva 
N’alli y 'll Khod**-i.i belonged to a m w species, because tin* Iropho- 
iliwleiisola cel tain percentage ot short toims was situate eitluTclose. 
to or even on the a flagellar side o| the kiuetoiiucleus. This view 
is at tin: present time accepted hy the majoiity ot authorities, 
although then* aie -onie who maintain that it is a variety ol C. hnteei, 
in which simil.1i tornis h ive al-o been s« eii. fin* animal reactions 
of tin* now trypanosome wer * sfiuliid by Yorke in roTo, Uevaum 
lyil, and more lecently bv other observer-. In iyrj King horn 
and Yorke showed tliat this trypanosome was transmissible bv 
(ilossina morsilan s. in which it underwent development. They 
demonstrated that it occurred in waterlmck. hartibeest, impala. 
and wart-hogs, as w« 11 as in native dogs, and they turther showed 
tile importance of almosphe'h tempi nature on the length oi time 
required tor the cycle of development in the llv. 

Morphology. -f. rhiulesiens’s closely re-emble- ('. K u:Jcilirnii in 
general appiaiance. It has a length varying I nail ig t«i //„ 
with an average «»t ’r*5 //.. and show-, the usual pleomorphic 
forms -e.g., short stumpy tornis varying irom 14 to 3 L //. in length; 
intermediate tornis, 22 to 24 /* in length; and long, sh ndi-r foim- 
25 /tor more in length. ’I he mo-1 common air the long, slender 
forms. The position of the trophoiiucl' Ur 1- variable, but it is 
usually situate towards the a flagellar end ol tin* parasite, and hi 
the short stumpy tonus is otten clo-e to the kiiielonin.Ieus, or rveu 
oil its atlagellar siiie. 

Life-History.- (it) In the Vertebrate longitudinal division cm 
take place as inf\ eiislellanii. About the time that trypano-omes 
are most numerous in tin* blood tlu* research's of l'antham show 
that some forms in the lungs become converted into l.ilrnt bodies 
by 'lisintegration and loss of the flagellar end, Ini lowed by 1 migra¬ 
tion oi the kiuetoiiucleus towards the. trophomicleii-. and a sub- 
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sequent easting off of tin; aflagcllar end with the remains of the 
flagellum. The result of this posterior and anterior reduction in 
length i 1 ' to produce a rounded body, with a trophonucleus and a 
kiuetonucleus, which surrounds itself with a capsule and forms the 
latent body or the post-flagcllate stage of the life-cycle. These cysts 
are about u to 4 f.t in diameter. 

After a time them; bodies become the preflagellate stage, increase 
in size and length, and eventually a flagellum grows out from the 
kiuetonucleus ami gives rise to the undulating membrane, and 
thus again forms tin; usual flagellate stage. 

(h) In the Invertebrate, -tilossina morsilans, when fed upon in¬ 
fected animals, is capable of spreading the infection mechanically 
for about twenty-four hours, after which period it ceases to be 
infective, and remains 11011-intentive for at least fourteen days, 
after which about 5 per cent, of flies become again infective, when 
trypanosomes can be demonstrated in its alimentary canal and in 
its salivary glands. 




Fig. ii2.— Cubtdlauclla rhodesiensis (Stephens and Fantiiam). 

(After Stephens ami Fautluun.) 

1, Lone; nariuw form; 2-4. nucleus passing to aflagcllar end; 5, nucleus at 

the aflagcllar end. 

Zoological Distribution. -As mentioned above, this parasite occurs 
not merely in mail and domestic animals, but also in big game. 

Specificity.- -The question now arises, Is it a good species or not ? 
First of all. is it T. cast d lan n ? 

(a) Scro Diagnosis.- -(1) Attachment experiments are very in¬ 
constant. and do not distinguish between the two. 

(j) Ti vpanoljsis does not help, being also inconstant. 

(3) ('. atstcllanii is resistant to human serum. ('. rhodesiensis is 
less resistant. 

{/•) Crossed Immunity.— -An animal having an immunity against 
('. cash'll,mii can In* infected by (‘. rhodesiensis. 'The reverse; experi¬ 
ment has led yet been < undue ted. 

We may theieinre conclude that ('. lastdlanii and C. rhodesiensis 
are different species. 

Is ('. rhodesiensis a variety of ('. bntcci * The answer is No, 
because Laveran has shown that animals immunized against 
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C. bnicd arc susceptible to C. rhodesiensis. Is ('. rhodesiensis a 
variety of T. pecaudi ? No, because the former is more virulent than 
the latter to animals, and because sleeping sickness is unknown in the 
region where ‘ balcri ’ is intense, and, finally, because an animal 
immunized against ('. rhodesiensis is not immune against T. pccandi. 

We may therefore conclude that C. rhodesiensis Stephens and 
Fantham, 19ro, is a good species. 

Cultures.- -Thomson has cnltured it with partial success on a 
modification of the Novy-McNeul-Nicolle medium. 

Vertebrate Reservoir.- -It is claimed that the. larger game animals 
are the reservoir of this trypanosome. 

Pathogenicity. —('. rhodesiensis is the cause of one form of sleeping 
sickness. 


Schizotrypanum cruzi Chagas. 

Synonym.- ■■ -Trypanosoma cruzi Chagas, root). 

History.- -This trypanosome was discovered by Chagas in the 
intestine ol Lamus wcgistus Burmeister in Brazil, and later it was 
found in the blood of a child suffering from irregular fever, pro¬ 
gressive anemia, and enlargement of various gioups of lymphatic 



113.—■Seilizonovv of Schhnlrvpanmn nwi t'n\i,.\s. 

(Afli-r CU.ik.is.) 

1, Jdorozoile in u*d blood cell; 2, parasite I utility 111 red ('<*11, no 

flagellum or undulating membrane; 3-5. juiasites part i.illy 1 iiMo-.i*d in led 1 ell; 
0, 7, parasites in human blood; 8-ji. parasites m the lungs ol ('.allitlmx; 
T2,13, initialfot ms of schizogony; 14, 15, schizogony in tin* lungs ot Callitlmv. 

glands. The trypanosome was characterized by the presence of a 
large kinetouucieus, and by the facility with which it could be 
cultivated on blood agar. In 1910-11 Chagas published a serie- 
ol pajiers upon the life-history of tin*. ]>arasite. and tin* symptom.i 
tology of the disease which it produces. In 1911 Viannn stud id 
the pathological anatomy, while further studies oil the parasite 
were made liv Brumpt, Marl in Mayer, Rocha-Lima, and 

Morphology.* Ill the peripheral blood ol man >. mm a]>pe.trs in 
two forms—either free or in the red blood-cerpuscles. 
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The free form*, ore also cl itY* rent ia tnl into two tor ms- -viz.., one 
with a large egg shaped kinctonuoleiis, with a chromatic appendage, 
and with an ov.d oi h.md-like trophonuch us with a cent resume. 
The flagellum starts iroin the kiiietonucleiis or Irom its chromatic 
appendage. 

til tlu second free lorni the kuietonuch us is round and smaller 
than the first, and ha-, as a init*, no chromatic appendage. This 
lorni is broader than th» one previously described. Whether this 
is a sexual differentiation o! not is unknown. 

Tile intrai:lobular lornis m.iv be completely or partially enclosed 
in tile red cell, or nieivl\ atl.u U< d by the a flagellar end. 

.Measurements ol these hums weie not originally gi\ei> by Chagas, 
but it would appear as though Hu: average length was go /«, with a 
Certain amount of variation. 

Life-History -s'. ir uzi is remarkable in that it is 

not known to undergo longitudinal division either in the peripheral 

blood or the internal organs ot its host. 
\ceordmg to l h igas, there is a regular 
cyclic di velopmeiit, tlu- para-itu entering 
the capillaries of the lungs, where it loses 
ils Ihgellum and undulating membrane, 
while the tmplumuclrus moves nearer 
the tlug< liar end. and the whole parasite 
becomes curved, first into a halt-moon, 
and Imally so much that the two ends 
liise, loimiug a ring and finally a disc. 
In some instances the kinelonucleiis dis¬ 
appear. while in others it fuses with the 
tiophonuoleiis, alter which the nucleus 

C.i\ jk\i. Co io r i o v divides into eight, and eventually gives 
' lise to eight meroz.oites lying inside tlu* 

( Xit'-r \ l.iiin.t ) p,.nj)l,ist, which acts like a cyst wall. 

1 lie mi ro/oites with kiiutonuclei are con¬ 
sidered to be micioganietes, and those without kim tonuclei to be 
mucrogumetes. 1 In* uuroz.oiles escape liom tlu- peliplast wall 
singly, and, mining the led blood 11s, become flagellates. and. 
Anally leaving Hu* red (.ell, become liee in the liquor sanguinis, 
thus conipli ting tlu- cycle ol gaiiielogoiiv, or differentiation, and 
multiplication ol gametes. 

Agamogony, nr asexual ivpiodiictiou, takes place in the colls ol 
various organs in hvpei trophied endotlu lial cells in the lungs, 
m the cardiac muscle, m (he neuroglia ol tin* central nervous system, 
and m slriped imisde. In these situations the parasite appears 
as a rouudid bod\ with trophoimcleus and kinelonucleiis, but with¬ 
out flagellum or undulating mi mbrany. Agamogony increases the 
number of parasin s in the host, and is responsible lor the. production 
of the symptoms, while '-aim logony differentiates the sexual forms, 
and presumably Ia)s tin- basis lor the inflation of the invertebrate 
host. 'I his form ol deVelupm nl i-, continued by Brunipl. 
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In tin ■ Invertebrate.- -Tin- blither tlov* 1 «takes place iu the 
Lug Lain us megisfus (Triaiama me^ista) and allied iorms, in which 
Chagas notes two iorms <»l dewlopnu nl: tin* lust is considered to In- 
sexual, and the second to be asexual. 

Tiie sexual met lux l is as billows: -In about six hours after the 
ingestion of blood 1 he kinetoimcleiix moves close to the tropho- 
iiucleus, with which it poxsiblx blends; the flagellum and undulating 
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meinbruie an-now usually lost, but some forms n-tain tin flagellum. 
The. p.ir.isiti now Income's lounded, and multiplies rapidly by divi¬ 
sion, but aUe.Mhis has ceased it becomes pear-shaped, develops a 
flagellum, and becomes a oritliidial tonn, and tlun pusses into the 
cviijidiical portion fll tin intestine iu which it can be seen in about 
twenlv-hve hour" allei the ingestion ol blood. 'Ile-se critlndi.il 
Iorms can also In- hmnd in the in:tum and m the lieces. '1 he imai 
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stage is a small trypauilorm type -i.t ., long, slim Iorms. with band- 
like trophonucleus and large kiiietonuchus. 'ilnse are found iti 
the hind-gut in the body cavitv, and in the salivary glands, and 
are the iorms by which the paiasile is tiaiismilted to a new veiti- 
brate host. The development in the bug requires at least eight da\s 
for its completion. 

'riu* asexual metlnd is a constant prociss, and resembles the 
growth seen in artilicial cultures, and is a simple multiplication, 
givingjiise to ciithidial Iorms which air found principally in the 
hind-gut. 
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Brumpt finds tlr.it the parasite lives well in Ciinocoris leclnlarius. 
('. rotunda!us, C hunt oris bnueti. it ml urnithodorus moubala. His 
account of the cycle of development is iis follows:---Starting with the 
trypanosome in the posterior part oi the intestine, when this is 
inoculated into the vertebrate, it enters the cells of the body, and 
becomes I .eishma ni.i-1 ike bodies, which eventually develop into 
fiee-swiuuning trypanosomes. lroiu wliicli Um* form capable' of 
continuing the infection in the ve* tebrate or invertebrate is pro¬ 
duced. In the invert* bratt: ih*-se become crithidia-like forms, and 
everitnally trypanosomes c.ip.-ble of iniecting vertebrates, and thus 
completing the cycle of life history. 

Brumpt and fion/.alrz-I ago have louiul the parasite in the fasces 
of Rhodniits prolix us two mouths alter infection. Tnatoma villi ceps 
and T. dimninatu an- also earners, as is T. sordid* Stal and Rhipi- 
cephalus sanguineus. 

Culture.-— S, cruzi is easily cultiv.ited upon the Novy-McNcal 
medium, when the first chances begin in about six hours, and closely 
resemble those already described in the bug. 

Pathogenicity.- -Two to time days after an infective feed the 
larva; of Lanins c-ase to be inlecfive to vertebrates, and first 
become so on the eighth to the tenth day. after which they remain 
infective lor a long period. The parasites so introduced into man 
give rise to American trypan* tsomiasis. 

Reduction in Virulence.- 5 . * ruzi . when repeatedly passed through 
animals of the same sin-cies, become weakened in. virulence, but 
regain this wlu-n transmitted to a Iri sh species. 

Infectivity. -The infected monk* y is infective for the bug, while 
the infected guinea-pig is liol. 

Duttonella vivax Ziemann, 2905, var. maefiensis. 

Synonym.- Trypanosoma vivax (Ziemann. 1905) pro parte. 

In 1917 Maclie des*:ri!)*-d a nionomoiphic trypanosome very 
closely resembling T. vivax. but riightlv smaller, with the crest in 
curves «>f nn-asiuvim nts at 21 instead of at 23 microns. It is said 
to be inte1111edi.de between T. unijorme and T. vivax. 

It was found in the blood oi a man suffering from trypanosomiasis 
*>n the fiold Coast, where T. vivax is common in tile humpbacked 
».at th at Accra. The maximum length was 24 microns, the minimum 
lit it 1 it.roll'. .ukI tli*' averag*- 20-7 microns. 

It is muni >11101 phic, with abrupt narrowing of the body immediately 
anterior to the tiophouucleii'. The posterior (aflagellar) end is blunt, 
and tin- large rounded kim-tonucleus is terminal or nearly so. The 
undulating m< iiibi.nic is narrow, and there is always a long free 
flagellum. 

Castellanella nigtiriensis Mm lie, 1913. 

This iryjtfinosomr’ was iouml m «.ises ot human trypanosomiasis from the 
l-.k« 1 ilistiid oi Southern Nigctia, ljy Ma< lie, where it was (ommou in young 
people. It appear.-, in s;ie«-1 i-e to a nol *uv virulent. non epidemic form ol 
trypanosomiasis. It is poh-morphu, and in 0111 opinion is the same parasite 
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as the original ^itnihmnsis, ol winch it appears in he men l\ a \ annul We 
have placed it as a synonym of C\ fnimbicn^is. 

Castellanella lanfranchli Lanfranchi, 1915. 

It approximates to C. evanst, and is the organism with \vlii< li banfinui hi 
accidentally inoculated lnmM.11, As regards precipitating .uu! tompiunent 
fixation power is very similar to ('. fratn-i, lun as icgntds tivpanolylie m lion 
of the serum it approximates moie castelhmit. 

AITKND1X: INCI\1<I\K SK1>I*. 

In this addendum to the Trypanosomida* we include the genus I .ctiroi \ tozoon 
andtheSpiroehxlnica. With regard tothelormei -baton vto~<n ■« Damlcwskv, 
1889 ~a number of species have been described of whn h the lite-history is 
but imperfectly known, except in Hie case ol b. -mmmu, wliiili 1 ms been 
studied by S< haudinu, and partly in L. lavnti, whw h has bet 111 arelully studied 
by Fantham. Thev are onlv deiinitely known to oe« 111 in liinls.and must be 
distinguished fiom the Uamiogregarines ot mammals. 

Leucocytozoon P.inilewsky, i8S<). 

Synonyms. — Itamamaba Laveran, 1903; SpirocJurta Srhaiidinn, i^*j: 
Trvpannmorpha Woodcock, i<i"f>. 

The leucocvtoxoa weie first described by Danilewskv between i88| and 
i88(> in the blond of the wood-owl f Syrnit uni ttlitni) and other cingula*. 



Fn.. 117.— brncncvh)20i'ii damh vi /ii-.mann. 

(After St ha ml 11111 ) 

From the Lelt to the right, a mm rogametni vie bee. same altaehed to a 
blood cell, same enclosed in a blood evil; .1 free nnciogaineto* vli, same 
unclosed in a blood« ell. • 

He described them as spherical or oval, sliglillv granular liodies contained 
in a delicate transparent homogeneous capsule, which possessed a large 
elongated nucleus, compressed in the middle, and broadened at the ex¬ 
tremities. This capsule lie believed to be a degenerated leucocyte, but hitet 
he held it to be an erythrocyte. 1 le also desnibed maciogametes ami motile 
ookinetes, and later tie described the miciogameloeytes. In 1893 Sakli.imt 1 
confirmed these observations and described new species in ravens, rooks, .nul 
magpies. In i 89<; 'I'lieobald Smith discoveml a leucoiytozodn in \l>'l u.tis 
gallapavo domestica (the turkev); and in 1898 Zicmaun dcscribeil .motliei 
specimen in Glntu idturn nocttur (the little owl) Irotn Croma, in Italv. bj 
and 1903 I^iveran desciibed forms in birds with mixed intections. .iiid stated 
that he considered that thev were contained in icd blood cell.'. In 1904 
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I im -«liu it ui’iuilwil maci.iI limits in owls, l.iM'ii-, snif 1 iiiaypit's. but not ml 
tlml ilu*v win in It iii oi \ii .ui'l in tin tunn* war mini* Si liaiulinn's paper 
oil the ties t lopnicut ol l.nu.n vh>i,„ui :i ;n r in, win* li is i>iven in ilct.nl hi t it oil. 
Tin Sirgmts, hi .tilthin" tin- parasite id tin* Iiltli owl in Myurtt, supported 
Si.bainlinn. in 'on- l/ivr,.in .uM l.u*il -sinili # *il 1 hcnliald Smiths parasite, 
ami com huh il tlial it w.is i in los. i m a lem ot ' it. In mno \eavo clc.srribefl 
a pninMli in \imihl-i /■/■ / ■* >\ i >.■.*, .mil m 11j ■; S.imiion .uni Sclit'innini 
ilcii iilit'il oni in / ir< •. 1 1 ! if in' ymiiM 1 ; anil 1 >ut lull, 'lodtl, anil 

I'ol.t-V anollii-i ir I •Jin, I i>,hi-mil i (Hi** I'miKo prey iiawh); ami 

l.mtlv s,,uiii.,,ti 1, i, n m wo! ill- s' I'.ib' "i mis in a sunrui.irlv able manm-i, ami 
Inis ili'M ilb* «l * l 1 *'* i> s limn :ln i .t|>' ii.ttl/ii' 1 1 iti.i- nioi.W/'fs] innl 1 lie pheasant 
in', /'i i 1 I in | l.mi He:k has bicn ilnin I >\ Fan Ilia in, who 
iii'iiion.sli.ili >! a ■ I'l/oeoiis n / i'i ‘’Million .m*l Si Iiyinaon, 101*7. I - -- M. 

ls'iis-. It,i* sit -.i.■■! 1 1 * 11 Km Ii.-I Ihi.ii .-s max In l.i'ii* o* v(o/u.i. .uni may 

1*1(1 It] f t'Oi*! Il.l !' lilv* il 1 '. ’!'! 'il . 


Leucocvtozoon danilewbkyi/1. iii.iim. ifys. 

Synonyms. //■»* nuw > ni'iii I.iumh, i'i*v; s/vi i/'/t.i w* iiminn 

•s lull.Mill "I' |. /’. - ...nr, 1 U.I lit 1 1.11 i I, lo-i ,, Ufii \ I-> .ti.nt 


* * s * 



1 It. I I .'■> I S I I • * II ■ I I s 1' 1 '. *1! .1 | ,!■ I III '( l hi "i'll I ; ,l/l 

■ \Mi 1 S i!iii.*.n i 



I I' 111 I M I s. I M I I O' UlUCOf .A.MI in. VI I <<l / . It i*. | 7 >» -mH /•*. 'll 

■ \M 1 ‘s* li ".n.inii .iii«I *-« tinlii'ii 1 



1 ‘K* I-" In*! .1 i 1 m r vii Mv I’m \3s11 ion 'i 1. <»i- l.rucai vln-'h 11 1/1 

■ \ 1 ’ 11 K* h; m *nn .iin! S.Million ) 

:n mil mu Lulu* i 0 "'* / i/.oo/'..' /. 1 / is IoimhI .is .1 1 *:i 1.1 ale 111 tin- liii'in.itolilasls 

(*ii an onliitK hit.Hit! .mu tin* 1. in iin |. .it oi \ 1 1 *■ 1 (>t tin lit lie owl, lilinii nfnun 
n-u'iut ( \t!u nc nuitu.-- lb 1/, .ami i!n wood owl, .Sm. n mu uhuo I.. 

lhf history ol Ihu lilv t \t It-, an on liny to bt lumhiin, nut) lu. Wynn with 
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the biting ol the owl by Culex pipiens L„ and the sucking of blood containing 
micro- and macro-gametooytes. 

Hierogametoeyte. —ihe micxoganictocyte may attain dimensions much 
larger them a leucocyte, and exists in the blood oi the owl in two conditions: 
(i) a free active stage in the liquor sanguinis; (2) enrloccllular resting stage in a 
blood cell; and, later, when the parasite has become too large to penetrate a host 
cell, free in the blood stream. In tliis condition the parasite may engulf the 
cells which formerly served it„for food and shelter. 

(l) Free Active Stage .—This u> the trypanosome stage (T. ziemannt). The 
anterior end is sharp-pointed, with a kinctonuclcus just at its base, from 
which the flagellum arises, passing posteriorly along the body and projecting 
some distance from the posterior end. There is a well-defined undulating 
•membrane, with sixteen myonemes arranged in lour double rows or pairs on 
each side. The tropliouuoleus is well developed, and situate near the centre 
of the trypanosome. 


Fic. 12i -Leucacytozoov damlrwskyi 
Zirmann: Microgamktr. 

(After Sohnudinn.) 


Fig. 122.- Leucocytosoim dant- 
lewskyi Zirmann: Macko- 

GAMETF. 

( AfteifScliaudinn.) 




Fig. 123.— Leucocytozoim danilewskyi Zirmann: Tiik Development of this. 
Ookinete and the Formation ok Small Tkypanikorm Bodies. 

(After Schaudinn.) 


(2) Endocellular Resting Stage .—In the intracellular stage the parasite is 
quite spindle-shaped, the ends being compost'd of ectoplasm, while the 
endoplasm forms a dark oval central mass containing the trophonucleus, close 
to which the kinetonuclcus is situated. The flagellum lias disappeared, but * 
the myonemes ot the ectoplasm can still be seen. 

Hierogametoeyte. —This lias also two stages—(1) free, (2) endocellular. 

(1) Free Active Stage .—The free stage differs from the microgametocylc in 
being larger, in having no tree projection of the flagellum, and in having 
smaller tropho- and kincto-nuclci, anil in the myonemes not being arranged 
in pairs. 

(2) Resting Stage .—This differs from the microgamctocyte in being large, 
with smaller nuclei. 

These gametocytes, called * leucocytozoim * by Danilewsky and * luem- 
amoeba ' by Lavcran, being found in the peripheral blood of Ihe owl, are sucked 
into the stomach of Culex piptens, and then proceed to conjugation. 

28 
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■lerogamete.—The microgamclorylc escapes from the capsulc-like peri¬ 
plast, anti its mult'us breaks up into eight double chromosomes, which arc 
reduced to eight single chromosomes. These travel to the periphery, and 
form microganiclcs m the manner described tor llecmoprotcus nootucr, mi»ro- 
gametes which they .ire said to resemble. 

' Maorogamete.- - '1 he niacrogamedocyie escapes I mm its enclosing cell, and 
the process ol development of the mac ruga Mete is the same as in Hatmo- 
protew. 

Fertilization.- -'1 his is the same a.s ill lla-mvpti'ti if.-., 

OSkinete.- There arc- the same three kinds ol ookinc tes as in Jlamofirolcus — 
\ iz. t the indifferent, the male, the leinale. 

The ookinete, however, diiTeis bv glowing in size and multipJiiaUon ot its 
nuclei, and <it the same tunc toiling upon it-*. H so as to toini a skein. This 
skein contains u large mimhei ol pin In liniloimU distuhutcd. 

Around cm h ol Uicm, -null pm lions ol p'otopla.-m gather, and become 
finally sepai a ted off, to ten m small indilii-ienl ti \ p.ino-oim\s m the case of 
the inditlcienl ookmHi, m.ih mpinioMiiiirs tnmi tin male ookinete, female 
tryiianosoim-s Jiom tin- leni.de ookuu le. A huge in.issol residual protoplasm 
is lelt. 

'Iliese ti\ paimsonii - * -p* * i.i 1I\ tin male, aie \eiv minute, and reproduce 
by Icmgitudinal di\ imoii, dining wlinh the\ do nol K-parate at om e. but 
leinain alia* lied pn-tei ioi 1\. < oiiples ati.u Jn-d to one another may extend 

into the same straight line, thus giving use (o a spirnt luete like lorm, and 
while in this position m.iv undergo longitudinal division. 1 he spirocha.de 
fomis may become |icai shaped rc sling lornis 

In the Owl. —On entiling into the owl. the indillereiit forms pass through 
allcruati i-nduc c-lliil.u and Inc stages In the loimer there is gmwlh, and 
in the la t tei then is division into smaller ten ms At ter some time mu ro-and 
iti.it lo gaim-toc v t* s .lie tonm-d in im ica ang nuinbc is 

'1 liis 111t- histoi v has been doiibtid, bill Samboii lias m-cii toruis in will'll 
a <oiled tiy]ianosome budv < an be <h litted in the blood ccUs 

The Enclosing Cell.- rime has lie e n gic.it doubt .I to till-1 harm ter ot the- 
bodv enc losing a It in o< v lozooii. • 

1. Ziimauu, s. liaudinn, Dutton, 'Iodd. and lohi-v believe that it is a 
portion o 1 the paiasite ilsoli- u , the pciipki.-d and thal it may enclose a 
red lilood cell. 

2. Damlewskv eoiisideis it to be a le-iieo« > te, but dc-uved his red cells liom 
leiiioeyle-s. In tonsidering, it to be a lem ot vie, he is supported by Laveran, 
Luc el. Sakha i oil, and iW-u-stnclt, and most km nt observers. 

3. Lavcian 111 his curlier observations belli ves it to be a reel roll, and this 
Sanibon supports, as do lvevsse-lilz and Mayer. 

It may be taken to be a muili-eiilaiged dehn-moglubinized luemaloblast 
or red cell, the spindle shape ol wlmli mav be explained by the lusdorm 
shape oi the liH-matoblasts, and by tlu pstudopodia ol the young paiasitcs 
protruding into the long ends ot the- host cell. Wlu-n the parasite contracts, 
these ends shiivel up, giving use lo the usual appe-aiuiu e. 

The Spirochetes.- At fust Si liaudinn, alter timing out the- lile-hislory 
described alxive, thought that all spina ha;tes would be lound to be allied to 
true trypanosomes; but in ir/15 be stated that the spins hade-like forms which 
he found in the little owl were lai ieniove«l from true spiroe hades, and thal 
the relations]ii)i was onlv phylogenetic, and ve 1 y distant at that. 

E. II. Reiss has hioiight ivtih-me to show that Karloffs txxlies (».r., 
clear spiteiie-al vanioh s in the laige lvmplioc vies ol gium-a-pigs) are 
intracoi puscular stages 111 the lilc-hisloi v ol a Lem 01 v tozoon ( Lymphaivlo 
soon cobaya * E. 11 . Ross, icji2) vvlmli ultimately give rise to spiror.hade-hke 
Inidies, the development ot which lie tiaecs, and which he considers to In; 
the gametes. Later lie and Mcl >onagli ilese ribc-d a similar origin for Treponema 
pallidum. 

Re-cenl work lias tended to confirm tlu- doubts thrown on Schaudmu’s 
work, but the general appearance of a Leiicocytozoon in its e ell is sometimes 
lenuirkably similar to a trypanosome. It is possible that there may be 
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different parasites confused under the term Lcucocytozoon, and their litc- 
histories may be different, as Fantham's work, presently to be described, is 
opposed to Schaud inn's work. 

Lcucoeytozoon lovati Sambon ami Scligmann, 11)07. 

This lcucocytozoon was discovered by Sam lam and Scligmann in the red 
grouse (Lagopits scoticus), and has been rcicntlv resl tubed by Fanthnm. 
The microgamctocyteand lnacioganu-locytr :11c depn led 111 Figs. no and rao 
on p. 4^2, and vveie till recently the onlv loinis known, but Funtha.ni has now 
found the schizonts, and d<*s« nbed the pi01 ess ol schizogonv. 

Sporogony.- ’1 lie microgiiinetoc^ tes measure i.-j to 17 ft 111 length by n to 12 ft 
in breadth, and possess hyaline pale staining cytoplasm with a l.uge, lather 
granular nucleus. The mauoganieloc vte measures 14 to 20 ft in length by 
10 to 16 fj. in bicadth, and lias a granular somewhat alveolar c ytophism with 
a central nucleus with a kai vosome. Their I111 tlier de\c lopment is unknown, 
but Pautham has found veniMi ules in /»#£,•'•/»<■»#// . the gioiise-llv, 

which may lie tlu agent ol transmission. 

Schizogony.- 'I he s« luzont is IoiiikI ill tlu spleen in • ells whn h thee almost 
fill and absorb, and wlm h tin \ do not elongate in the wav in whu h the game- 
tocytesdetorm tlieir host i c 11 s. 1 he sc hizont nie.isiiies 1 1 to 14 ft be S to 11 jt , 

and is llieretore ol an ov.il shape, with a 11m lens 1 escniblmg that ol tin inir 10- 
gametocylc, and a c \ tophism like that ol the mm iog.imeto> \ le 

'1 lie nut lcus divides by lapid binary h-sion into some 12 to 20 small nut lei 
and then tliu cytoplasm divides, giving rise to 12 to 20 met0/01 tes. whu li arc 
small vernucules measuting 7 to b ft by 1 to 1*5 ft 'lheie is some ic-s-idual 
cytoplasm alter division. Tlu memzciilcs now escape I10111 the parasite* ami 
cell, and for a very brief period become 11 cc, ,-vvixmmng in the lujitoi san¬ 
guinis, anti then quickly lecntci leumivtes 01 lminaluit erythreu v tes, and 
ultimately cliltcicntialc into gaint 1m vtistn s> hi/onts. 

Remarks. Tilly plot cs-ol hi/oeout may < \]il.mi llu pc nodii .il iiicicmm in 
the gametoi \ te.- 111 tin blootl uolttl In Matin ■ and l.«cir in 1 .. (1 tuJhrvi 111 
Tonkin, l'autbaiu \e« caietullv point- out that tin above life-lustoiv m.iv 
not take phue in all Lciu oc v toKnul.e, but. notvvithstaudiug this, l-'autham’s 
results do not support St liaudmn’s u-sc.uc lies. 

Species. Smneo. Hit* spc*i ic*s dost nbed aic f tit in vhi; ■« •>/ tint for is i,.ivenin, 
1902, in ilie great tit [i\trtts mojoii t-alJioiff/i Sainbon. nuiS, 111 the raven 
[Corfu s n 11 it 1); hi it 'ifih /fi Sambon, nj">\ m the magpu 1 / no pint ): / . dom- 
IcuKskyi Ziemann, iSy.x, m tlu little owl ( Win.1 iwctiuc ), / loddi Sanihcui, icjt^, 
m the Congo giev haw k (■Uuriiiuhi mnnogiommico ): /.. 01 SauilHin, 1908, 

m the cupen ailzie ('htrno mat;aHit.s): I., toroti ShiiImii and Seligin.iuu, hi the 
rc*d giousc {Lofinpns t,irhtir>): L. mat l unit Samhon, u.oS, 111 the common 
pheasant [I’Iuuihihhs mit hints ); /,. sniilhi Lavcran and Liu cl, 19*15, 111 the 
domestic turkey [Mflni;;ri}> giiUopopt- dowt slno ); l..th,in 1’.aHour, lyni., 111 llu* 
Abyssinian guinea-low 1 {Nit mid hi /■ hhuhnua): /.. utuUem Matins and heger, 
1911, sahnizt-st in Golht.sjt 11 m;int its. /. martini Mathis ami Leger in I'ttvo 
cristatus; L. marchouxi Mathis and l.egei 111 iitrhtr humili^, and /.. IcUmtft, 
Mathis and Ltfgcr in Qurrqtuditht ticn.it. 

1 

Spirochaetaeea Rmtliam. ni<»8. 

Synonyms.- -Pru/laifi’llata Poflciu; SpiroscInunUuniJa- Sambon, 
1907; Spiroflcuzellata Krzys/talowicz .mil Si'-dleoki, 11)17. 

Definition.- -Vlasinodromata, generally paiasitic, in ionn narrow, 
wavy, and tliread-likc, with or without ati undulating meuibi.iiu*. 
The cytoplasm is divided into endoplasm and ectoplasm, and is 
bounded by a flexible, chitinous periplast. The* nucleus consists of 
a spiral acnromntic filament, on which arc arranged transveiso bars 
or-rodlets of deeply staining chiomatin. 
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Remarks. —The Spirochsetacca are closely related to the Bim> 
clcata, and especially to the Trypanosomicbe. 

The Treponemata are joined to the spirochaetes because of their 
general resemblance, though it must be admitted that no nucleus 
of the nature of the spirochaete nucleus has yet been described, and 
the spirals arc apparently not due to movement. 

The Spiroclwctacea are potent factors in the production of disease, 
for S. ncurrentis is’the cause of one type of relapsing fever, S. carleri 
of another, S. duttoni ol another, and 5 . novyi of yet another, while 
the Treponemata are the cause of syphilis and yaws. 

The Spirochretauea may be divided into two families:— 

1. With undulating membrane: Spirochastidae. 

2. Without undulating membrane: Treponemidse. 

Spirochaetidae Ehrcnberg, 1883. 

Definition.- -Spiro.-liretacea with an undulating membrane. Body 
may be ribbon-shaped on transverse section. 

Type Species.- -Spirochccta pi 1 cat ilia Ehrcnberg, 1833. 

Remarks. -There is a difference of opinion as to whether these 
organisms are protozoa or bacteria. At first they were universally 
regarded as bacteria, but in 1904 Sdiaudinn’s paper on the leueo- 
cytozoon in the little owl indicated that this body, after fertiliza¬ 
tion in the gut of Culcx pipiens and subsequent asexual division, 
produced a large number of minute forms which he at the time 
considered to be spirochaitcs, and lie iurther concluded that in all 
probability all spirochrctes were stages in the life-history of intra¬ 
cellular parasites. In KJ05. however, he came to the conclusion that 
the spirochajto forms which lie had seen develop from T. ziemanni 
Were trypanosomes. In tact, there is one great point of difference 
--the forms which he described possess a distinctly consolidated 
nucleus, whereas spirocluctes do not. After this the view that 
spirocluetes were, bacteria was revived, particularly by Novy and 
Knapp, on the billowing grounds:- — 

1. Absence of troplionuclous. 

2. Transverse division. 

3. Rapid multiplication. 

4. Absence of plasmolysis with distilled water. 

5. Persistence of form when acted upon by heat. 

(>. The production of active, immunity. 

7. The absence of aerotropisui— i.e., ihe tendency to mass round 
a bubble of air. 

Dobell, as a result of his prolonged inquiries, ca 0 to the con¬ 
clusion that they are bchiophyta (bacteria+ Cyanophycese), and 
not protozoa. He also concludes that they belong to the bacteria, 
and probably constitute, a group of the same systematic status as 
the cocci, the bacilli, and the spirilla. 

On the other hand, there is a growing feeling among biologists that 
spirochaetes are really protozoa— e.g., Doflcm, Minchin, Sambon, 
Nuttall, Fantham, and Krzysztalowicz and Sisdlecki. Fantham 
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points out that the strongest arguments in favour of their being 
bacteria are:— 

X. Diffuse character of nucleus somewhat like Bacillus butschilii. 

2. The possible occurrence of transverse fission. 

3. The absence of a typical kinctonucleus. 

While the points in favour of their belonging to the protozoa arc:— 

1. The possession of an undulating membrane. 

2. The occurrence of longitudinal division (denied by Schellnch). 

3. The non-plasmolysis. 

4. Difficulty to find artificial media on which they can grow. 

We consider that they are protozoa, and, further, that they are 
related to the trypanosomes. Spirochactes are, however, distinctly 
peculiar, particularly with regard to their diffuse' nucleus; but 
there appears to be almost a series from the diffuse nucleus of the 
bacteria through the achromatic spiral, with its attached chromo¬ 
somes of the spirochastes, to the condensed nucleus of the higher 
protozoa. Schellnch derives them phyloeeneticallv from the oscilla¬ 
tory cyanophees, genus Spiral ina. 

Morphology.- -Spirochetes vary much in size, Irom Spiroschau- 
dinnia recurrenlis, which is 8 fi in length, to Cristispira balhianii, 
which may be 150 jli in length and 2 to 3 /«. in thickness. The type 
species Spirochceta piicatilis was found in muddy water by Ehren- 
berg in 1833, and was said by Schaudinn in 1905 to possess an 
undulating membrane. Sambon. however, considers that this so- 
called type species is quite different from S. recurrenfis, and should be 
placed in a different group therefrom. The most carefully studied 
types arc Cristispira balhianii Certes. 1882, found in oysters, and 
Cristispira anodontcr Keysselitz, 1906, emended Schellnch. 1909. both 
of which have been the subject of research by Fantham, whose results 
are here followed. Those organisms art* long. Wavy, and thread¬ 
like, composed of cytoplasm, which can be differentiated into an 
ectoplasm, which is generally converted into a thin, flexible, chitin- 
ous membrane, the periplast. This is continued laterally into a 
spirally arranged membrane, the crista, containing longitudinally 
arranged fibrilhe. and having a thickened border composed of 
chromatin. The longitudinal iibrilla: are composed of eight to nine 
principal and numerous secondary fibrillae, which are contractile, 
and are called ‘ the myoneme Iibrilla* ’ (Fig. 124). ,Tlie membrane, 
or crista, which does not markedly undulate, helps in locomotion, 
which is rapid, and takes place by a wuvc-likc flexion of the body, 
which causes forward movement, and a corkscrew motion, produced 
by the spiral winding of the membrane, enabling the parasite to bore 
its way through the debris amidst which it may be living. A spiro- 
chaete can move backwards or forwards indifferently. 

The endoplasm is slightly more granular than the ectoplasm, and 
contains a diffuse nucleus, which appears to consist of an achromatic 
filament with bars of chromatin. 

In addition to this nucleus there is a dot of chromatin (basal 
granules.) at each end of the periplast in C. balhianii, anil only at one 
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cnd in (.. anndontip ; in 1 lie latter ;i short, stiff process of periplast 
projects fioiu it, which is considered by some observers to be a 
flagellum. 
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Reproduction takes place by both longitudinal and transverse 
divisions; it has been described by Fantham and Porter in C. a no- 
ionite Keysselitz, iqo6 . and C. halbianii. The basal granule first 
divides, and then tin* membrane, followed by the cytoplasm, as 
far as one end, which does not divide at once, but Inter, thus com¬ 
pleting the act of asexual reproduction. 

Dobell gives a very different description of C. anod'niler, which lie stales has 
a chambered structure, and divides only by transverse division. 

Bosanquot has observed the formation of coccnid bodies in Cristi- 
spira analogous to those presently t«»lx* described in Spiroschaudinnin. 

Classification.- The following genera .in: recognized: - - 
Sfiirochtpia Khrenberg sri/s// sfricto. 

('risfispira flrnss, rf/m. 

Sitprospi ra (, ros->, i < > r r. 

I\t’.uiln'thira Dobell, mu. 

Spiroschainliiinia S.nulxm. rqoy. 

Bui it is only the last genus which cont mils tin* lormsol ini]>ortancc 
in tn*])ic;d medicine. 

\.)*;inhi lie. t ■ it*. 1 tin • [.rjih" l>n i Nn.-inlu, ,i|i lm ill.* sjiio*- 

i li-i'idinin.i. Iimiu! in \\ ■ il's iii*.« ,ise and llie s]hihm h.nulinni.i lie lia* obsiiMd 
ill Vellow b->-iT. ( li.ii.u li 11.1 it I. alun s would be lie- line elimn 1 Mini lure 

Willi persistent spiial-, .'in 1 tin ■ •Mstniin In tin ,'i'lii'iiol -.ipoinn. 

Cristisplra halbianii ('•■rtei, iSSj. 

Thin spiroi lia-ty i*- loun<l m tin* irwallun- style ol ovsb-rs. The' ovsters 
are apparcnllv -iltei leil, at .ill events, ihev .n e pouilv dev eloped, li has a 
well-delmed, undulating im iiihr.iin-, sip-iuplu lied by nunm-ims, and alno a 
diffuse nucleus ol io lb In ol < limm.i I in on an a« lirotn.iln sjm ,il. as has already 
been described. 

Cristispira anodontse Kivnm bi/. ujufi. 

Synonym. V mnimn ,i.md • hr K< \-*.st In/, moo. hell.ich, uy>g. 

.S'. auodonLr was Iniiml m the i r\-.t.ilUm -*t\lc ol .innJmhi imtlahih'* by 
Kevssclily in hjiui, and in Hint ol /. i if b\ l-.iutli.im in nj"S. 



]<K. 1J-, PlM.R-\M UK S tJiiUoill, slInVVIM. I'llKOMMIN (i l< \Nl< I 1 S, 

I'oiNii-.i) I ‘In’I m, wuSiiiiiir Mimi.uvm I- m.i-- (\llei l*'<i ill Ii.i m ) 

* 

It is jo ii in length by o-/ /i in breadth, vvtlli pointed i nds .ind a spirallv 
wound unilnlating membiane. I lie nut bus is dillu*-e l i oiisisting ol i hroinalin 
rodlelson a mote faintly staining .-.peal. 

.S’, plicutiln killeiibeig, iSjj, loiind in poiid-vvatei. 

Spiroschaudinnia Samlxm. lqo;. 

Spirocliretidsr parasitic in the blood and tissues of vertcbiaies 
and in some blood-sucking invertebrates. 

Remarks.- - -This genus, ns we. believed would happen, is now 
recognized by many authorities, and therefore we adopt, i*, though 
we had hesitated to do so in the previous edition. 

Type Species.- —Spiroschaudinnia recurrentis Leberi, 1874- 
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-' Morphology. —This has been most carefully studied by Fantham 
in S. recurrentis, S. duttoni , and S. marchouxi, and he finds that they 
have long, narrow bodies, bent into many spiral coils, enclosed in 
a firm periplast, with a very tenuous membrane, which is often in¬ 
visible. The nucleus consists of granules of chromatin distributed 


along the body. 

Life-History. -Multiplication can take place by longitudinal andby 
transverse division, and also by multiple transverse fission, in Whicn 
case the protoplasm concentrates around the chromatin masses, 
giving rise to a number of round or oval granules, probably the 

same as the infective granules 
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of Fry and Balfour, which are 
known to escape from one end 
or the other of the periplastic 
sheath when in the internal 
organs. These infective 
granules enter the red cells, 
and divide into a number of 
morozoitos, which escape from 
thi‘ red cell and enter the 
liquor sanguinis; but their 
further development is un¬ 
known, though it is possible 
1 hat they become spirochaetes. 

Fantham’s observations 
have confirmed this granule 
stage of the life-history, but 
it must not be forgotten 
that every granule seen in a 
spinKduete is not an infective 
granule, which our own ob- 
mt vat ions support. 


Fir.. i2fi.—L ife-Cyci k of Spir 
dtnnta marchouxi Kuttai.i 

(Alter llintlle, from the Join 
of Parasitology.) 


Minrhin regarded those granules 
as true endogenous chromidia! 
I aids, and considered therefore 
that the term infective granule 
should be replaced by the 
term ‘ endogenous ’ bud forma¬ 
tion. 


The life-histon, ot a spiros- haudinnia m the invertebrate has been traced by 
Leishman for .S', duttoni m the ti Ornithodornt . mouhata, and his account has 
been confirmed by Hal lour, Him Wane, 1 'antliam, ancl others. 

The Spiroschaudinnice, on entering th tick, penetrate the gut wall, and on 
reaching the body iavity divide by multiple transverse fission into minute 
ovoid or rod-like bodies, which reach the ovary and become incorporated 
with some of the ova. In this situation they are not often infective. When 
laid, the egg only contains a few ovoid bodies, but in three to five days* in¬ 
cubation, when the Malpighian tubes have begun to develop, ovoid and more 
elongate bodies may be seen therein. In six to seven days’ incubation these 
bodies, have elongated and become bacillary, and may rupture the cell and 
appear in the lumen of the tube. It is believed that these bacillary forma give 
rise to Bpiroduetes either by elongation and growth, or by fusion of rods. The 
recently hatched tick contains ovoid bodies, bacillary forms, and a very few 
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fully developed spirochaetes. Infection takes place towards the end of feeding - 
by the excretion from the Malpighian tubules, which contains the spirochaetes, 
passing into the wound caused by the bite. 

Some oi the Spirosckaudinnim, on entering the ti< k, pass into the cells by 
the alimentary canal, and undergo multiple tranbverse division, while others 
may live for some weeks in the gut. 

Cultivation. -Noguchi has successfully cultivated S. duttoni in 
sterile ascitic or hydrocele fluid, to which a piece of fresh rabbit’s 

@ ® ® ® ® o 

Fig. 127.---Schizogony <n- S/uto'.Jiaudinmn man hour 1 N err all. 

(Aftei Sambon.) 


kidney has been added. For inoculation of this medium ho uses a 
few drops of the citrated heart blood ironi njhiumso forty-eight to 
Seventy-two hours after infection. 



Flo. 128 .—Deveeopment ok 5 . 

DuPont. (X 1.000.) 

The small dots arc chromatin bodies 
and the large granules are digested 
blood, while the pale outlines arc 
spirochetes in the. contents of the 
intestinal sac of a t lek two flays after 
an infective feed. (From a micro¬ 
photograph by Sir William Irishman.) 


Fig. 12')- Ciikomatin Granules in 

THE MaLPIGHIAJJ OK A 

'Kick Six Days after Infective 
Fetct>. (X 1.000.) 

(From a microphotograph by Sir 
William Lcishman.) 


At a temperature of 37 0 C. the maximum growtli is found about 
the eighth to nintli day, after which disintegration sets in, resulting 
in total disappearance about the fifteenth day. Subcultures are 
best made from the fourth to the ninth day, but after that date 
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tin* virulence diminishes. The subcultures do not lose their viru¬ 
lence even eiter the ninth passage. . 

He has also cultivated in this way S. mum-nil's Lcbcrt, 1874. 
when the maxim 11111 growth occurs on the seventh day; S. rossi 
Xutlall. 1905, with a maximum on tin- ninth day; and S. 110m, 
which is the mod dilficult. with a maximum on the seventh day. 
5 . nui'diouxi h.is also been cultivated, lironteubrenner in 1914 
simplified this method of cultivation. 

Carriers. The Shiri^rlKniiiinnuf are spread by the agency of ticks 
and lice. 

Method of Infection, l ire Sfnn'sclumhintnr infect the ova of the. 
tick, and so p.iss into the second generation, from which they 
escape in the l.rces a ml enter the wounds made 1>V the tick when 
it bites, and sn infect the vitebr.de host. Whether the same 



I'li. TV' CiKWI 1 I -i 1\ Kill 111) I'll. I ; I \l\sSK-. ill (iKAXri.VslN 

M'i rraiiw Ti r.i 11: or a Yor.Ni; 
l \‘M o Nvmvii. ( v 1,000 ) 

dcwi 1 l>v S11 (l , 'ium .i iui< ropllofner.iph by Sir 

) \\ illi.mi l.i*idim.m ) 

method ot fb vi lopmeiit takes place ill the louse is not known, but 
the method o] mlectiou is thought to be due to the irritation of the 
louse lute carving the Vertehr.de hod to scratch, and thus to crush 
the louse and at the same time to cause abrasions of the host's 
own skin. I lie .S I'lrowhtiuJinnitc escaping Irom the crushed louse, 
enter the viitebiate host thiorigh the abrasions caused hv the 
scratches. Ilolli tlie'.e are e.ontaminative methods of infection. 
It is believed that Sf'ims-luuidinnin in the vertebrate can pass 
from the mother via the placenta to the betas, thus giving rise to 
an hereditary method «»t infection, in contradistinction to the con¬ 
taminative methods mentioned above. 
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I. HUMAN SPIROCHETES. 

A. Blood Spixnru.MKs. 

Spiroschaudinnia recurrentis Lei >ei t. 1N74. 

Synonyms.- -Spiroclwlc recurrentis Lebert, 1N74; 5 . obmncycn 
Cohn, 1875. 

This spirochaite was discovered by t >benne\vr in cases of re lapsing 
fever in Berlin. 

Morphology. -It exists in the blood in short und long forms. 
The short forms, which aie Irom 7 to 0 u in length, an* probably 
eaily stages. The long hums, ib 1o r<)1//„ lesnll Irom multiplica- 
tibn or agglutination. The latter condition in a hyperimmune blood 
may lead to forms iN to roo // in length, brought about by agglutina¬ 
tion of two or more eells end t*• end. 'l lie width is 0-^5 /1.. The 
number of spirals in the short 
lorm, which is considered to be 
one cell, is two to three. 

The short form i-. said l»\ 

Novy and Knapp to have a 
long flagellum at one end 
while the otln i Ins a lain! 
appendage. The presence «»t 
flagella in this* as well as in 
other spiroch;eti‘S is.denied bv 
Nut tall. 

Life-History. - This spiro- 
chade is pathogenic to man, 
monkeys, rats and mice; but 
these latter have to be infected 
from n monkey. Rabbits or 
guinea-pigs a re not susceptible. i-u,. 

It is found in the peripheral (*\sk op Aa »n< Ki 1 \■■^r.-s.. Frviiii. 
blood during tile attacks and (I'imiii a miiToplmtoeraph l>v 

relapses, but not in the intei J. 1 Ife-IN 

mission, unless occasionally 

after very protracted search. It can also live in the bed-bug- - 
Clinocoris Icclalarins -foi some days, and Nntfall lias succeeded on 
one occasion in transmit ting .S\ wcitrren(i\ from mouse to mouse 
by the bites of the same bug. Positive results haw also been 
obtained by Sikul in Odessa. Most authorities mnsider lice to be 
tlie carriers. 

Immunity.-- -The blood serum of animals immunized to .S. m///- 
renlis is without effect upon 5 . du'tnni and S. novvi. 

Pathogenicity.— It is the cause of European relapsing fever. 
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fcplroschaudlnnia duttoni Novy and Knapp, 1906. 

Synonyms. —Spirillum duttoni Novy and Knapp, 1906; Spiro- 
thata duttoni Todd, iqofi. 

This spirochsete is the cause of the West African and the Colombian 
tick fever. 

Morphology. —Its length is variously described; thus Novy and 
Knapp say that the young forms are 16 /* in length, while Breinl 
and Kinghorn make tlicni 24 //. in length and 0*45 fi in width when 
fully-grown. The number 01 spirals varies from two to three to 
eight to ten. with a width of 2-2 /« The parasite is ribbon-shaped 
on transverse section, and though it is often in spirals, may be 
simply waved. The two ends are j>oiiited (vide Fig. 125). 

The central core is so*n tr> consist of lighter anti darker portions, 
which correspond to the chromatic and the achromatic portions of 
the nucleus. Tin- chromatic portion can break up into granules, 
when the parasites begin to disappear Irom the circulation. 

The periplast is well marked, but there is great doubt as to the 
presence of an undulating membrane. Breinl, who has studied 
the subject carefully, could not definitely define one, but Dutton 
and Todd have seen it in blood taken directly from the circulation 
in man, or animals, or trom the gut of Ornithcdoros moubata. A 
small uncoloured transverse band is often to be* seen in specimens 
stained by Gieinsa lying across the parasite, about one-third its 
length from one end. 

Life-History.- -Reprodw tion can take place by longitudinal and 
transverse division. In the former the parasite thickens and then 
divides from one end. while in the latter the parasite increases in 
length and divides in the middle. Some authors deny the occur¬ 
rence of transverse division, but this is untenable after Fantham 
and Porter’s experiments. 

There is, liowevt r, another and but little known method of repro¬ 
duction. which appears to be analogous to spore-formation. 

Just before file crisis, when the blood is swarming with parasites, 
they can be seen, according to Breinl, in the spleen and bone-marrow, 
and more rarely in the liver, coiling themselves up, and either show¬ 
ing a swollen appearance, or becoming thinner and rolling themselves 
into more and more complicated skein-like forms, which may be 
engulfed bv phagocytes in the spleen, but in other organs become 
more regular and surrounded by a thin cvst-wall, the interior of 
which is filled with faintly blue-staining plasma. 

In this cyst the parasite becomes more and more indistinct, and 
at a later stage small reel granules are to be seen, which are thought 
to be the cause of the infection in the blood when filtered through 
a Pasteur-Chambcrlaiul filter. Therefore, according to the investiga¬ 
tions by Breinl, the life-history of the parasite has two Well-defined 
stages m the vertebrate. In the first it is found free in the liquor 
sanguinis in its typical form; in the second it enters a cell, and, 
. becoming coiled, its chromatin breaks up into a number of granules, 
' each of wfitch is believed to become a new spirochsete. 
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The stage in the liquor sanguinis is associated with the febrile 
attacks, and that in the cells with the apyrexial intervals. 

Carriers. —It is spread by the agency of Ornithodoros moubata in 
Africa, and by Argas amencanus (chinchc) in Colombia. 

In the Tick. — S. duttoni in Africa is conveyed to man and animals 
by faecal infection of the bites of a tick, Ornithodoros moubata. 
Leishman has demonstrated that when 5. duttoni enters the intes¬ 
tinal sac of the tick it loses its mobility and characteristic appear¬ 
ance, and chromatic masses escape into the lumen of the gut m the 
form of small rods or rounded bodies resembling micrococci. These 
multiply and pass into the cells of the Malpighian tubules, and also 
into the immature eggs in the ovary. They can be followed through 
all the stages of the egg into the adult tick, as small chromatin 
bodies lying in the colls of the Malpighian tubules. These bodies 
arc voided with the frercs. and when the tick feeds are capable of 
entering the wound produced by the bite, and in this manner in¬ 
fecting the host. 

The tick remains infective for a very long time- —according to 
Muller as long as eighteen mouths—-and the infection can he passed 
not merely through the eggs into a new generation of ticks, as has 
been demonstrated by Dutton, Todcl, Leishman. and others, but 
also according to Mdller into the third generation, even if the 
Second generation have only led on clean animals. 

Pathogenicity. —It is the cause of West African and Colombian 
relapsing fever* 

Spirosehaudinnia rossi Nuttall. wins. 

This i.pirocluetc is distinguished Irom .S’, duttoni by its biological 
reactions, though some authorities consider it identical with S. 
duttoni. It is the cause oi East Alrican 1 elapsing lever, and is 
conveyed by Ornithodoros moubata. 


Spiroschaudinnia novyi S< hclhn h. 1907. 

History.- - -In 1907 Professor Manteulel, while investigating an 
accidental laboratory infection of relapsing fever, found that the 
serum of the patient agglutinated a spirocluete lound by Novv in 
a cast? of relapsing fever in America in a dilution of 1 in k o, but 
showed no such power over the spirochadc ol the European disease. 
Moreover, it gave Pfeiffer’s reaction, bring active in closes of 0 05 c.c. 
in experimentally infected mice. Schellach has investigated this 
spirochaete, and given it the specific name used above. 

Morphology.— It is 17 to 20 /i in length, with six to eight undula¬ 
tions and a thickness of 0-31 [x. He gives the dimensions for the 
S. recurrentis as 19 to 29 /x. with eight to ton undulations and a 
thickness of 0-39 fx, and S. duttoni as 24 //. at the most, with eight 
to ten undulations and a thickness of 0-45 /e; which appear to be 
very different from Novy’s table given under S. carteri. 

The spirochaete appears ter have great flexibility and activity 
of movement. One end has a filiform prolongation about 5 in, 
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length, while the other is merely pointed. No undulating mem¬ 
brane could be differentiated; but lie states that he was able to 
demonstrate lateral cilia, which he considers to be artificial; but 
this, in our opinion, is highly suggestive of the presence of an 
undulating membrane. Coloured granules could be made out 
when stained by f'liemsa. Iv'production was usually by transverse 
division. 

Life-History. The spimohu-trs an* louinl in the blood during 
the attacks of levtr, and eipnllv distributed in the organs in the. 
apvrexial interval. 

Inoculation. It cm In- inoculated into monkeys, but small rodents 
arc especially susceptible Subinoculatious can be made from 
monkey to numb v and horn mouse to mouse. 

Immunity. Si-rum of animals immunized lor 5 . novyi is without 
effect upon S. iriunr-nfis, .S’, t/itlloui, or S. carlcri. 

Cultivation. It lias been cultivated by Noguclii as mentioned 
above i -.i [i ; ;i . 

Pathogenicity. It is the cause <.i Ninth American n*lapsing 
fever. 

Spiroschaudinuia earteri Maiison, 1907. 

S. uirh’ri has a minimal length of tj with open flexures. It is 
thinnei than S. nov\i. and it is not agglutinated bv serum ol animals 
immunized against N. \i. It can be inoculated into monkeys 
and with diflicultv into mic. . and c.m be subiuoculaied from monkev 
to monkey or mouse to nuuw . 

Now and Knap]) give the lollowiii." ilill'i t» nee, between S. cartcri, 
S. liuttoni . and .S', naryi: ■ 


t h.tl'll '( ;. 

S/ ; m 

S/ . nsi halt- 1 

■ s/ nt"ihttu- 

Ulltt.i'l I <■( 17 
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length c»l s.uiple 1 ell . . 

S /' 

U* fl 

Kfi. 

length ol iluilble 1 * 11 

1 *» .’ii fl 

!<>/' 

1 *» JO fl 

Wullh. 

!• 

O m 2 fl 

i>’i fi 

Number ol turns 111 a -aiiele 
tell. 

■J-l // 

-5 /' 

2-1 fl 

Distance lieltvceii thelunis 

!■-> /I 

rs/i 

t fl 

Movement 

V mi >n ins 

Little 

- 

Numbel in peiijilural lilm.nl 

M.tiiv 

hew 

Many 


Arei-i'lmn tn SlHii,'.; * espei 'iiu-nts. i.its nnimmi/iil ni>.iinst ,S. ipminviis 
ami .s m.\i .nr munimi- 1«> .s mihii JJe IhoioJore bihovos those throe 
strains i<» lie ih im L .'.llieil il im* uli ulie.il. 

They call also be disliuL'uish-'d by agglutination, immunization 
tests, by Pieiihi’s n actum. and by certain animals being suscep¬ 
tible to some species and not to others. Muckie has suggested that 
S. carleri may be transmitted by a pediculus. It is the cause of 
Asiatic relapsing fever. 
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Spiroschaudinnia berbera Serpent and Foley, 19ro. 

Spiroschaudinnia will] minimal length of 12 /* and irregular open 
spirals or flexures. It can be inoculated into monkeys (Macacns 
cynocephalns) and with difficulty into rats and mice. Subinocula¬ 
tions can be made with difficulty from rat to rat and from mouse 
to mouse. The immune serum is without effect up m 5 . rentrrentis. 
It produces a mild infection in animals, but a severe one in man, 
for whom it is the cause of North African and possibly Egyptian 
relapsing fever. Probably it i s spo-ad by the agency of lice. 


Spiroschaudinnia morsusmuris Futaki. Takaki, Tauiguohi. and 

Osiuni, rep 7. 


Synonym. Spiroclncla nwr*n\nnm\. 

This spiroclcvto was loniul in th«* blood, skin. andlvmph glands 
of six patient.-* snlfering I10111 rat bite disease. 

The spirochate is inohile and shows a single llage-hmi at each pole, 
Imt no undulating im-mln.me. and h.is generally tin ee or four curves, 
but may have two to nineteen. The smaller forms occur in the 
blood and the largei in the tissues. 

Mice and white rats become allected, but guinea-pigs anil monkeys 
fail to do so. 


Spiroschaudinnia icterohaemorrhagiae Inada. Ldo. Hoki. Kaueko, 

and l'o, 1915. 

Synonyms.- Spinn/i,, tc iilcrolm mnnint^iu luada, etc.. r<n5 * 
N. illcrtigtiics Uhlerthuth and Fioumie: S. no Iosj lluebeiiei and 
Reiter. 

Nomenclature. Noguiln has avail d a lii-v p mis Kiep jjyi 
for this parasite, calling it l cplospira u Icrolninmn lnti:uc. and this 
will probably be generally aei epted. 

> /Hnjt 


I-'IO. 1 ? Sfw vsiliiiiidiunhi u Irtuhitninn In i«la f.i . 

This spirochete is found during the first four weeks in the nlood 
and urine of patients suffering from infective jaundice (Weil's disease) 
of the spirochetal type, and can he inoculated into animals, produc¬ 
ing jaundice. These observations have been confirmed by French, 





448 


TRYPANOSOMIDJE 


Italian, and Gennan'Workers. The spirochaetes found in Japan and 
Belgium have been shown by Noguchi to be identical morphologically 
and serologically. The parasite seems to occur in the kidneys ana 
urine of wild rats in Japan, in the rats in the trenches in Belgium, 
in those in Trance, where the disease in unknown, and in America, 
whore it is rare. 

The organism can enter through the alimentary canal, via 
abrasions on and oven through tin* healthy skin, and, as it can live 
in water, this is thought to be the principal means of infection— i.e., 
by walking barefoot or in sandals on wot earth or in stagnant 
water. 

The spirochaetes arc 6-9 microns long on an average, but may 
reach to 20 microns and about 02 5 micron in breadth, with two to 
three large or four to live small waves. It often contains retractile- 
granules, to the number of twenty-five to forty (these may in reality 
represent small waves, as shown by Dobell). 

Guinea-pigs may bo infected orally, subcutaneously, or intra- 
puritoneally, with the blood of patients up to the seventh day of the 
illness, but usually not later, though there arc exceptions to this. 
The incubation period in these animals is seven to eight days, and 
the symptoms resemble those* produced in man. Rabbits cannot be 
infected. Ito and Matsuzaki obtained it in pure culture from the 
heart blood of subinoeulatod guinea-pigs, by sowing this on blood 
agar or blood gelatine and incubating from 20°-25° 0., though it can 
grow irom i5°-37° C. It produces neither odour, gas, nor lique¬ 
faction of the medium. The organism so cultivated remains patho¬ 
genic tor guinea-pigs. A good medium is a mixture of rabbit 
blood-smun and 0 85 per rent, saline in the proportion of 1 to 5. 

Spirosehaudinnia hebdomadis I< to, and Warn, 1918. 

Morphologically similai to S. ulirohtnvorihiigiai, diiiers seiologically. 
Found l>y ldo, lto, anti Warn in «ascsoi a seven-day lever called Namikayami, 
which somewhat resembles atvpiia) Will's disease. 

The held mouse (Microtia montcbcili) seems to be the normal host oi the 
spirochsete. 

Spirosehaudinnia m Yellow Fever. 

Stimson in lyny described a .->puo> luete in the organs of persons who had 
died of yellow fever (.S', interrogans Stimson lyoy), but little importance was 
given to this observation. In lyiH Nogin hi cultivated lrom the blood of 
several vcllow lever patients a spiiuchade similar to S. 1 ctcrohmnorrhaguB 
(,Leptospira ickrohamorrhagia), and by inoculating cultures ol the organism 
ne’ produced in monkeys the same haemorrhagic lesions as seen after the 
successful jnc culntion oi blood of yellow lever patients. 

B. Cutaneous Spirochetes. 

* 1 * 

’ '* Spirosehaudinnia vlneentl Blanchard, 191.6. 

Synonym.- -spirosehaudinnia schaudmm Prowazek, 1907. 

. This is a very active motile spirorliacte 10 to 20 fi in length, with a well- 
marked undulating membrane and one rather short flagellum. Male a nd 
female forms can be seen, according to Prowasek. Division is longitudinal. 
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It is, according to Prowasek, the cause of ulcus ta$pictrm, and is possibly 
transmitted by a leech. Induces formation of pseudo-membranes. 

It is often associated with the so-called fusiform bacilli causing angina 
Vincenti and, according to certain authors, hospital phagedena and noma. 

Splrosehaudlnnla aborigin&lls Cleland, 1909. 

This spirochsete was found by Wise in British Guiana in 1906, and by 
Cleland in West Australia in 1909 in cases of granuloma inguinale. Its length 
is 6 to 18 fjk, ami it possesses bu t few coils, which vary in depth. The extremities, 
•according to Cleland, arc blunt. Similar spirochstos have been found by Wise 
and others in a peculiar granulomatous affection, which attacks the genital 
organs of dogs and hitches, it is believed at the present time that this 
Spiroschxudinnia is not the cause of granuloma inguinale, hut merely a 
saprophyte. 

*J: Spiroschaudinnia phagedenis Noguchi, 1912. 

Noguchi discovered this spiroeluetc in an indurated and ulcerated swelling 
of the labium which had las led ten days. It has been t ultivated by him on 
ascitic agar medium, and is a staid anaerobe. Length varies fiom 4 to 30 fi. 
and the curves troin 1 to S pt, while young (onus may be quite straight, inoc¬ 
ulated into monkeys and r.dibits il eauses transient inflammation. 

S. acuminata Castellani, 1905, and S. obtusa Castellani, 1905. 

Found in the open sores ol yaws. 

S. pseudopallida Mul/cr, 1905. 

Found in ulcerating 1 arcmoniata. 

Unnamed forme ol < iitancnus spirochetes luivc been seen by von Prowazck 
in cases of psoriasis. 


C. Respiratory Spirociustes. 

Spiroschaudinnia bronchialis Castellani, 1907. 

The presence of this spiroclurto and the disease Which it causes 
was first described by Castellani in 1906. They have been confirmed 
by Branch in the West Indies, by Chalmers and O’Farrell in the Sudan, 



Flos. 134 and 135 .—Spiroschaudinnia bronchialis Castellani. 

*9 
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by Macfie in West Africa, by Castellani and Jackson in the Balkans, 
by Toro Villa in Colombia and South America, byRagazzi inBengazi, 
by Galli-Valerio in Switzerland, by Lurie in Serbia, by Violle in 
Prance, and liv Broughton-Alcock in North Italy (see p, 1882). 

It was originally found by Castellani in cases of bronchitis in 
Ceylon, and its morphology has been carefully studied by Fantham 
in the Anglo-Kgyptian Sudan. 

5 . bronchialis is an organism with marked polymorphism, varying 
in length from 5-25 micron* and in breadth from o-2-o*3 micron. 
The variations indicate different stages of growth and division. 
As a rule the ends, though varying considerably, arc acuminate. 
Its movements are active, but c< a so shortly after removal'from the 


body, and are succeeded by a granule stage, as described by Fantham, 
and from these granules new spirocluctcs are believed to be. formed. 

The granules are probably tin* infective agent, and spread the in¬ 
fection from man to man by the air. 

It is believed to be different from J>. denlimn and S. bitccalis y 
the mouth spirochadcs, of which the burner measures 4-10 and the 
latter 9-22 microns in length. 


Chalmers and O’FarreH’s experiments tend to show that monkeys 
can be infected. 


Spiroschaudinnia minuta Castellani. 1916. 

Found in cases of rhinoplt.iryngiii.-. (j>. iSSj). With Romanosky 
it stains a pinkish red, and has very lew spirals. Length 3-10-12 
microns. 



Fig. 13O. —Spirochaudinma miuuta Casti-.u.ani. 

D. Alimentary Canal Spirochetes. 

Spiroschaudinnia sabtlUs Castellani, 1907. 

Found in scrapings from oral mucosa and in intestinal contents. 
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Splroschandinnia eurygyrata Werner, 1909, emendavit Fantham, 

1910. 

Synonyms. —Spirillum hachaizee Kowalski (perhaps); 5 . eurygyrata 
Werner, 1909. 

The spirocluetc Was first noted under tlu; name spirillum in cholera 
motions in 1884-86 and 1893-94. T 9°3 I-* 1 Santee saw them in 

cases of so-calli'd spirochset.nl dysentery. In ryoy Werner gave them 
the two names mentioned above, which Fantliam in his 1916 re¬ 
searches considers to be the same. 

The spirochaetes Were found by Fanthmn in the faices of soldiers 
suffering from diarrhtea or dysentery in Gallipoli anil Flanders, and 
also in healthy people. It has pointed ends, anil varies from 3-15 
microns in length by about 0 25 micron in breadth. The number 
of waves is from two to nine, while chromatin granules can be seen 
along the body. It is actively motile, and has been seen to enter the 
shed epithelial cells found iri the fleet's, where it produces coccoid 
bodies. 

Note .--It is essential not to confuse true spirochados found in 
the faeces With vegetal organisms with pseudo-spirocluetal shapes, 
as has occurred- -c.g., Spirobacillu'i (liacillu*) zeylunicus C.astellani, 
1910, has often been mistaken lor a true spirocluete (see p. 1838). 


* E. Urinary Spikwileies. 

Spiroschaudinnia urethrae Mae He, 1917. 

These spirochades have been seen by Mac tie in urine in natives 
on the Gold Coast, where it caused an acute urethritis* 

The parasite was found tree in large quantities in the pus and also 
in the pus cells. It measured from 5-20 microns in length, and 



showed a membrane or crest. The cytoplasm, which was homo¬ 
geneous, contained chromatin granules or rodlets at intervals. 
Some pus cells contained coccoid granules. 

Spirochaetes have been found in the normal urethra by various authors— e.g., 
Mendelson. 

S. mitis was found by Castdlaui in the centrifuged urine of < ci tain cases 
of camp jaundice ol mild type. It is thicker than 5 . idevohtrt'utrrhagia, and 
has larger and better defined waves. Of doubtful pathogenicity. 
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THE DIFFERENTIATION OF HUMAN SPIROCHETES. 

The differentiation of spirochaetes is exceedingly difficult, as 
morphological characters seldom help, and measurements with wave 
formations are useless for this purpose. 

As many of the so-called species arc probably only variants pro¬ 
duced by environment, it seems correct to classify them according 
to site in the human body, according to their action on man and 
animals, and according to immunity experiments. 

The following is an attempt on these lines:— 

A . F ound in the blood :■ - 

I. In cases of relapsing fever:--- 

(a) Clinical symptoms in man mild, but in animals severe 

- -S. uovyi. 

(b) Clinical symptoms in man severe:— 

r. In animals severe- -S. duttoni. 

2. In animals mild:— 

(t) Berbora immune serum protective—S. herb era. 
(2) Berber,t immune serum incficctive and re¬ 
current is immune serum protective; closely 
allied forms:— 

(a) Found in Europe—S. recurrentis. 

(b) Found in India—S. cartcri. 

U. In cases of infectious jaundice---- 5 . icterohcemorrhagica. 

ILL In cases of rat-bite disease—S. morsusmuris. 

B. Found in the skin :— 

I. In ulcus tropicum:— 

Not cultivated, with undulating membrane and short 
flagellum— S. vincenti. 

II. In granuloma inguinale:— 

Not cultivated without undulating membrane or flagellum 
— 5 . aboriginalis. 

III. In cutaneous inflammation:— 

(а) Cultivated, strictly anaerobic; causes transient in¬ 

flammation in animals—S. phage denis. 

(б) Not cultivated; found in open yaws ulcers:— 

1. Acuminate—S. acuminata. 

2. Obtuse— S. obtusa. 

(c) Not cultivated; found in ulcerating carcinomata— 

S. pseudopallida. 

C. Found in the respiratory passages :— 

I. In bronchial spirochetosis— 5 . bronchialis. 

II. In rhinopharyngitis— S. minuta. 

D: Found in the alimentary canal and skin lesions :— 

I. In the mouth:—- 

(«) Produces pseudo-membranes. In cases of angina and 
ulcus tropicum— 5 . vincenti . 

(b) Nonr-pathogenics— 
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z. Short forms— S. dentium. 

2. Long forms — S. buccalis. 

II. In vomit:— 

Rather doubtful forms in vomit of Belyando spew in 
Queensland— Unnamed. 

III. In faeces:— 

In health and disease—S. curygyrata. 

E. Found in the urethra :— 

I. In free and in cocooid form in pus cells from urethritis. 

With crest or membrane- -S. urethra. 

II. In urine from cases of mild camp jaundice. With well- 
marked waves- - 5 . mitis. 


ANIMAL SPIKOCILETJiS. 

Spiroschaudinnia macaci Cnstcllani and Chalmers. 1910. 

Synonym. — Spiroc/ueta macaci Cush llini and Chalmers, tqio. 

This spirochxtc was found by u* in monkeys in (Yvlou in 1906. 
In length it measures about 12 and closely resembles 5 . carteri 
Manson, 1907. It can be easily inocu¬ 
lated from monkey to monkey. Spiro- 
chaetes which may be of a different species 
have also been found by Leishman, 

Balfour, and* by Plimnu'r in Cet 
pithecus sebee from Sierra Leone. 

Spiroschaudinnia anserina Savchnroff, 

1891. 

Found iu enormous numbers in the blood 
of geese in the Caucasus aiul Tunis. H i-nuaua 
fever, diarrhoea, tenderness oi the it-el. and 
death in about a -week, the mortality being 
80 per cent. It can be inoculated into other 
geese. 

Spiroschaudinnia marohouxi Nulla 11 , 

1904. 

Synonym. — Spirochata gall in arum It. Blan¬ 
chard. 1905. 

This spirochaete, which lias iu-en dihioveiod 
by Marchoux and Sahmlnm, and studied by 
Balfour, is about 10 to 20 /j. in length, causes 
disease in fowls in many countries— c.g., Brazil, 
the Sudan, Egypt, Tunisia, and Seilua. The 
symptoms are fever, diarrlura, anaemia, somnolence, convulsions, and death in 
four to five, days, or in chronic cases cachexia and death in iourteen dsn*. 
As first observed by Samlxin, It appears to enter the 1 ed corpuscle, and to break 
up within it in a way which reminds one ol the description alreadv gi\en lor 
S. duttoni. Balfour has made an important investigation on granules .spread¬ 
ing and the infective granules. It is spread by Argas persn, its .md other 
Argasidse, as Fullebom has shown with Ormthodoros moubata. Balfour has 
ipade the important observation that in the iniectcd ticks chromatic granules 
are present as described by Leishman in 5. duttoni. 



Fig. 138.—Spirochetes in 
the JBjf.ooD of Cercopi- 
thccus sebants from Sierra 
Leone. (X 1,000.) 

IFrom a microphotograph 
by H. G. Phmmer.) 
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' Recent researches by Balfour tend to show that the Sudan strain is a 
separate species: 5. granulosa Balfour, 19:0. Aragfto has attempted to 
obtain a serum and a vact inc with a 1 ertain degree of success. 

Splrosehaudinnla neveuxll Ihumpt, 1909. 

Brumpt dc.-c rilic.i thin spiroc Inch; as moqiliologically identical with 
S. marchmtu, hnt< ross immunization .shows tliatthe two species arc different 
Itio the cause of Jowl spirochadoMs in Senegal, and is spread by A rgas prrsicus. 

Splroschaudinnia theileri l/ivcrun, icjop 

This spiroclucie, discovered by Nieiler in lcvia, is louxid in cattle in Airica 
about Pretoria, in the ('aineiooiis, and 111 Rust Alrii a. The sjuiptoms are not 
clear, as babesda lias also been seen 111 the same animals, ft is spread by 
Mar gar op us dccoloatus, the blue lick. 

Splroschaudinnia ovlna R. I Ham-hard. 

This spirocluvtc may be the same as .S', thnlcn. It was lound by Martoglio 
and Carpano in sheep' 111 Kiyllua*a, on the Red Sea, and by Theilet in the 
Transvaal. 

Splroschaudinnia equi Novyaml Knapp, 

Found by "1 lieilei 111 the I ransv.ial, and by Martin in French Guinea, and 
may be the ■-aine as ,S. thnlcn. 

Other SpiroclUBtes. —S. n^pcitiltoms No\y and Knapp, lound by Nicolle 
and ('online in 1905, in 1 cspuhlio kuhli. 

S.gracilis Levaditi and Staneseo, igny, \eiy like 7 r-.-pmaim pallidum. 

S. culicis Ja1t6, 1907, lound 111 the gut .'in<l Malpighian lulmles ol Cultx 
pi pirns and the lalva ol . I vuuuhpnims. 

H. tnuris Wenyon and .s’. Utvnuni l’>i (inland King horn, in mice. 

S. bufoms Dobell, 191 ft, lound m the us turn ol a Irog. 

6‘. glass 1 va- Novy and Knapp, 190O, in the stonuu li of Jsctse-llics. 

S. microgvrala Gaylord and Calkins, 1907, in cant er of the breast in mice. 

J>. balantltdts 1 kill matin ami Frowazek, 1906, lound by lloifmann and 
Prowazck in balanitis. 

S. lit nr l’rowazek, 1907, lound by Plow a/eh in the otter. 

Samlxm has lound spirochirtcs in m rapings Irom gastric ulcers in a fox. 

Various spirochielcs have aW> been oliM-tvcd in the stomach of normal cals, 
clogs, and rats (1‘izzozzcro, Salomon), in the intestinal ulcers ot dogs and 
monkeys affet ted with trypanosomiasis (IJalfoiu), in the intestine ot norma] 
mice (Wenyon) and birds\Kent). 


Treponemidae Sdi;mdinii. 1005. 

Definition. -Spiroeluetacea with :i minute, thread-like body 
twisted into numerous line coils, with pointed tapering extremities. 
The body is cylindrical on section, and not flattened, and the spirals 
appear preformed. There is no undulating membrane. Trans¬ 
verse and longitudin.il division have been observed, the latter type 
being the only one found in cultures. 

Classification. —Only one genus. 

Treponema Schaudinn, 1905. 

Synonym. —SpimcJuuta Ehronberg pro parte; Spironema Vuillemin, 
1905, von Klebs, 189 2. 

Treponemidae with the characters of the family. 

Type Speeles. —Treponema pallidum Schaudinn, 1905. 
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Treponema pallidum Schaudinn, 1905. 

Synonyms .-—Spiroclksta pallida Schaudinn, 1905: Spironema pal* 
lidum Vuillcmin, 1905; Microspironema pallidum Stiles and Pfander, 
1905; Trypanosoma luis Krzysztalowicz and Sicdlecki, 1905* 
History. —This treponema was discovered by Schaudinn in syphilis 
in 1905. The history of the finding of parasites in syphilis is interest¬ 
ing, for as long ago as 1546 Frascastorius considered syphilis to be 
a parasitic disease. In 1879 Klehs, and, later. Losdorier and 
D6hle in 1901, described parasites, and saw cell inclusions in the 
disease, and in 1905 Siegel described an organism, Cytoryclcs luis, 
in which there are flagellate bodies very closely resembling spiro¬ 
chetes. In 1905 Schaudinn, after investigating and reporting 



Fig. I.,' -Trcf'onnnit /<nllu/nm Suivr 

(From u inicroplmb (graph by J. J. I Jell.) 


unfavourably on Siegel's work, found the Treponema pallidum, 
which is accepted as the cause of tin* disease. Korte 1*11*1906 described 
free round bodies and cysts with threads in pi ima ry sores. E. H. Koss 
has described an intracellular formation allied to his Lymphocytozonn 
cobayce, which develops into spiroeliaites. and these researches have 
in part been confirmed by Jennings. McDonagh also has described 
a complicated life-cycle. 

Morphology. —It varies from 4 to 10 /j, in length, average- 7 //■, 
with a width up to 0*5 fi. It is twisted into spirals, which vary 
from six to twelve and more in number, the average being eight 
to ten, and are to a certain extent preformed— i.e., not due to the 
parasite’s movements. It moves by rotation on a long axis by 
gliding movements, forwards and backwards, and also by flexion 
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of the v$ble body. The periplast is continued as long delicate 
processed at each end, which are considered by some to be flagella. 

- Krzysztalowicz and Siedlccki say that not far from the middle 
the body may be nearly straight, and a clear spot can be observed 
which they think is a nucleus; but it might correspond to the similar 
area in S. duttoni . They also describe male and female gametes 
and conjugation, which they think leads to the formation of a cyst 
or spore, which may be carried via the blood stream to different 
parts of the body, and there develop into Treponemata. 

The parasite is found in the primary sores and in the secondary 
lesions, but is very difficult to detect in tertiary eruptions, though 
it is abundantly present in the liver, spleen, decidua, the placental 
villi, the umbilical cord of syphilitic foetuses, and infants. 

It is distinguished from other spiroohaetes ( 5 . refringens) which 
may be met with on ulcerated surfaces by difficulty in staining; 
number, character, and permanence of the spirals; the terminal- 
prolongations; absence ol an undulating membrane; minute size 
and delicacy. 

Inoculation.- -Syphilis can be inoculated into chimpanzees (as 
shown by Metclmiknff and Roux) and other monkeys, and 
T. pallidum can he found in the lesions *so caused, the incubation 
being fifteen to forty-nine days, average thirty days, for the primary 
sore; and nineteen to sixtv-one da}s, average thirty-throe days, for 
the secondary eruption after t iic primary have appeared. In the lower 
monkeys +he lesion remains localized to the seat of the inoculation. 

Cultivation.—Schenschewsky has cultivated, with a certain degree 
of success, T. pallidum on a medium of horse serum, brought to a 
gelatinous consistence by heating to (>o e C., and partly autolyzcd by 
keeping in an incubator al 37" C. for three days. Later Muhlens 
and Hartmann also cultivated it, Hartmann inoculating a pure 
culture with success in the testicles of a rabbit, and more recently it 
was grown by Noguchi quite successfully, as described above for 
Spiroschaudinuia, and he has also bi on successful in reproducing the 
disease in monkey* by inoculation ol the pure culture. The monkeys 
present a positive Wassennann reaction two weeks after inoculation. 
Noguchi has made the important observation that there are several 
varieties of T. pallidum ; he distinguishes a normal type of medium 
thickness, a thick type, and a thin type. Inoculated in the testicles 
of rabbits, the normal type gives rise to a diffuse induration, Which 
develops the third week after inoculation; the thick type gives rise 
to several small hard nodules, which develop slowly; the thin type 
induces a diffuse swelling, which develops very quickly, ten to 
fourteen days after inoculation. It is interesting to note that Mott, 
several years ago, suggesf cd—on clinical and pathological grounds— 
that there might be more than one variety of T. pallidum. 

Biological Reactions.—By heating the cultures to 6o° C. Noguchi 
has produced a product which he calls luctine, by means of which 
a cutaneous reaction can be obtained in syphilitic patients. 

Life-History. —Unknown. 
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■ E. H. Boss found cellular inclusions resembling Kurlofi's bodieg in mono* 
nuclears in non-ulcerated Hunterian chancres, and examined them in detail 
by placing the blood from such a chancre upon H. C. Ross's coefficient jelly. 

Similar bodies have been described by McDonagh, who has given an account 
of a complicated life-cycle for T. pallidum (see second edition of this book, 
p. 409). - 

'Pathogenicity. — T. pallidum is the cause of syphilis. 

Treponema pertenue Castcllani. 1905. 

JSynonyms. — Spirocheeta perfenuis Castcllani, Juno, 1905; Spiro- 
chteta pallidula Castcllani, November, 1905. 

History. —It was discovered by Castellani in 3905 in the scrapings 
from yaws papules. 

Morphology. — Treponema pertenue is an extremely delicate spiral - 
shaped organism, varying 111 length from a few microns to 18 
and 20 fjt and even more. It is very slender. .Some individuals 
arc, however, thicker than others. It does not stain easily, but 
good results may bo obtained with (liemsa’s method, and also with 
Leishman's stain, provided the alcoholic solution is allowed to act 
for five minutes, and the subsequent admixture With distilled Water 
for from one half-hour to several hours. IJsin^ either of these 
methods, the Tn ponemata stain pwpIMi. Occasionally a few 
more deeply stained gianules may be seen in th-* body ot the 
organism. The extremities of the parasite are often pointed, but 
forms may be. met with presenting blunt extremities, or one ex¬ 
tremity pointed and the other blunt. In some individuals one of 
the extremities may present a large pe.ir-shap. d expansion or a 
loop-like formation. The number of coils varies Iroin six to twenty 
or more, but they are. as a ride, nunurous. uniform, and of small 
dimensions. Occasionally a portion of the Treponema show's 
numerous close uniform coils, while tin* nst of its body show's 110 
coils at all. Sometimes two Treponema la may he attached end 
to end, or apparently twisted logethei. Castellani has not been 
able to detect any undulating membiane. though its presence has 
been asserted by other observers (Blanchard). Occasionally, in 
preparations stained by Loffier’s method of flagella staining, it has 
seemed to several observers that some of the organisms present an 
extremely delicate flagellum at one end. Prowazek has described 
a resting form, oval or round, produced bv a coiling dp of the spiral. 
Rankcn, by means of the dark-ground illumination, has been able 
to observe the extrusion from the parasite of small, highly-refractilc 
granules, which arc apparently shot out by free lateral motion. 
These granules immediately after extrusion remain stationary, then 
begin to rotate and move about, though apparently not supplied 
with flagella. 

Intracellular Stage. —Castellani in IQ05 described some peculiar 
bodies, free and intracellular, in leucocytes, which possessed an oval 
or roundish shape, and contained chromatin dots. At the time lie 
Was inclined to consider them to be stages in the development of 
the parasite, but later he held that they were cell inclusions of non- 
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parasitic origin. In view, however, of the work of E. H. Ross 
and McDonagh on the organism of syphilis, it is possible that they 
arc in reality a stage in the development of T. pertenue. 

Comparison with T. pallidum. —From the above description it 
is evident that the frambccsia organism is morphologically very 
similar to that ot syphilis. Blanchard, Martin, Prowazek, and 
others seem to have been able to make out some slight morphological 
differences between the two. Martin states that the frambeesia 
Treponema is even more slender and more difficult to stain than the 
T. pallidum ot Schaudinn. On the other hand, some authorities 
consider it to be thicker. Rivas states that it has closer coils. 
Prowazek, Leviuliti, and Nat tan- barrier state that T. pertenue shows 
less regularly shaped coils, find one extremity terminates in a loop 
much more frequently than in T. pallidum. Moreover, according 
to Levadi i and Nattan-J.arrier. in tresli preparations T. pertenue 



Fig. ho.- Treponema per- I*i«. i |i Uamumiu f Cm i . with Chro 
ienue P\si i,i i.ast. m \t/n I »t is, in a <\asi. or Framboisia. 

displays whip-like lateral movements ratlier than translatory 
ones. Russdl and Archibald consider that T. pertenue is slightly 
thicker than T. pallidum ; the distance from crest to crest of the 
waves and the dip from the crest to the hollow is greater; the 
parasite has greater tendency to curl up into a loop at one end. 
Rankc.n states that the parasite does not show any corkscrew-like 
motion, nor any progressive motion. Wo believe that the differentia¬ 
tion of the two organisms, and in general of spirocbactes and Trypano¬ 
somata, is to be based more on the results of the biological tests 
than on slight morphological differences. The animal tests clearly 
show that T. pertenue .and T. pallidum are two different species, 
inasmuch as monkeys immunized with T. pertenue do not become 
immune for T. pallidum. 

Incidence of the T. pertenue in Framhwsia Lesions. —The presence 
of the Treponema is constant in the primary lesion and in the un¬ 
broken papules of the general eruption. It may be found in the 
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spleen, lymphatic glands, and bone-marrow. In the blood it has 
not yet been demonstrated microscopically, though there is no 
doubt that the blood of the general circulation is infectious, inas¬ 
much as monkeys inoculated with it develop typical yaws lesions, 
in Which the Treponema is abundantly present. The Treponema is 
absent in the cerebro-spinal fluid, ilnd generally in the tertiary 
lesions. 

Bacteriological Flora found in Open Sores of Framboesia. —While 
T. pertenue is the only germ found in the non-ulcerated lesions, the 
ulcerated lesions of frambeesia are soon invaded by all kinds of 
germs. Apart from innumerable bacteria, various kinds of spiro- 
chcetes are present. Ono*form is rather thick, and takes up the 
stain easily. It is morphologically similar to the Spiroschaudinnia 
refringens of Schaudinn. Another form is thin, delicate, with coils 
varying in size and number, and with blunt extremities— S. obtusa 
Castellani. A third form is likewise thin and delicate, but tapers at 
both ends- -S. acuminata Castellani; T. pertenue is also present in 
mauy cases. 

Inoculation Experiments of Framhcsia in Man. —Paulet, in 1848, 
inoculate*l fourteen negroes with the secretion taken from fram- 
bcetic gnmulomata. All of them developed framlxesia, the inocu¬ 
lation period varying from twelve to twenty days, when at the. seat 
of inoculation in ten cases the first no.lule appealed, soon followed 
by a typical general eruption. In two cases apparently the erup¬ 
tion did not start from the seat of inoculation. 

Charlouis, in i88r t> inoculated thirty-two Chinese prisoners, who 
had never suffered from the disease, with crusts and scrapings from 
a case of yaws. The disease developed in twenty-eight of them, 
beginning invariably at the seat of inoculation. Moreover, he 
inoculated a native suffering from typical yaws with syphilis. The 
inoculation was quite successful, a primary syphilitic sore develop¬ 
ing, followed by all the usual types of secondary eruption. That 
yaws patients are not immune against syphilis is proved also by 
Powell and Nicolas and others, who have described several cases of 
syphilis supervening on yaws. Syphilitic patients may contract 
framboesia naturally and expel imontally. 

Inoculation Experiments in Monkeys -Neisser, Prowazek, Hal- 
borstadtur in Java. and shortly afterwards Casti lla ui in Ceylon, have 
shown that monkeys are susceptible to framlxesia. According to 
their experiments, the inoculation period varies from a minimum 
of sixteen days to a maximum of ninety-two. The appearance of 
the lesions developing at the seat of inoculation is practically the 
same in all cases--viz., an infiltrated spot slowly increasing in size, 
and soon becoming moist, the secretion drying into a thick crust. 
Removal of the crust exposes a raw, granulating, red surface. 

In the monkeys of a low class (genus Macacos . genus Semnopi- 
thecus) the eruption is, as a rule, localized to the seat of inoculation. 
The infection, however, is general, as is proved by the presence of 
T. pertenue in the spleen and lymphatic glands besides the local 
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lesions. Halberstadter has obtained a general eruption in ourang- 
outangs. According to Castellani's experiments, splenic bloody ob¬ 
tained by puncturing the spleen of a patient affected with fram- 
boesia, can reproduce the disease in monkeys. Tlie inoculation of 
the blood of the general circulation also may occasionally produce 
the disease. The inoculation of cerebro-spinal fluid into normal 
monkeys has always proved negative. 

Neisser, Halberstadter, J. Prowazek in Java, and later Castellani 
in Ceylon, have proved that monkeys successfully inoculated with 
frumucEsia do not thereby become immune to syphilis, and, vice 
versa, monkeys successfully inoculated with syphilis do not thereby 
become immune to fnimbccsia. According to Levaditi, monkeys 
immunized for framlxvsia do not acquire any immunity for syphilis, 
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but monkeys immunized ior syphilis may a (.quire a partial immunity 
for fnimbccsia. According to Ashburu and Craig, monkeys of the 
species Cynomalgas pkilippivensis are susceptible to framboesia, but 
not to syphilis. 

The following facts aie in favour of the T. perlenue being the 
specific cause of frarnb(esia -- 

r. In the non-ulcciated papules, in the spleen, in the lymphatic 
glands of framlxcsia patients, as well as in inoculated monkeys, the 
T. perl ante is the only organism present. No other germ can be 
demonstrated, either microscopically or by cultural methods. 

2. The extract of Iramba^ia material containing tlie T. pertenue — 
but, so far as our present im-thods of investigation permit us to say, 
no other germs—is effective when inoculated into monkeys. 

3. The extract of framboesia material from which the T. perienue 
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has been removed by filtration be&>raes inert, and monkeys inocu¬ 
lated with it do not contract the disease. 

Inoculation Experiments in Rabbits. —Nichols has inoculated 
rabbits successfully, and finds that the incubation period is shorter 
than that for T. pattidwn in the same animal. He finds that 4*5 
milligrammes of salvarsan per kilogramme of the animal’s weight 
injected intravenously will effect a cure, which is less than for 
T.'palHdum. Complement fixation is positive by the fourteenth 
day, but after administration of salvarsan it becomes negative. 
He has not been able to produce immunity, anti he finds that if 
reinoculation is unsuccessful it is because the animal is still infected; 
whereas, if it is cured, reinoculation can be successfully performed. 
It is possible to demonstrate the difference between syj>hilis and 
frambeesia by the reinoculation of rabbits after treatment by sal¬ 
varsan. Castcili has inoculated rabbits intravenously, and states 
that the general clinical symptoms, papules, etc., are so different 
from those obtained after a similar injection of T. pallidum that 
this method may be of use for differ* ntiating them. 

Cultivation. — T. pertenue has b* en successfully cultivated by 
Noguchi, as described for Spiroschaudinnia (]>. 441) . 

Pathogenicity. —It is the cause of Irambfesia tropica [vide Chap¬ 
ter LXL, p. 15 . 55 ). 

Treponema mucosum Noguchi. 1912. 

This Treponema was isolated lrom tin: pus of a case of pyorrhoea 
by Noguchi. If closely resembles T. pallidum and T. miemdeniium, 
but differs in certain biological properties. It can be culti\atod in 
citrate dilutior of ascitic agar. Cultures have a strong foetid odour, 
and mucin is produced in the. medium, but this properly is lost by 
repeated subcultures. It is a strict anaerobe. Inoculated into 
monkeys or rabbits it causes transitory local inflammation. 

Treponema ealUgyrum Noguchi, 1013. 

Found by Noguchi in coudylnmata —cultivated by the same observer. It 
shows deep, regular curves, not so iloscly set as in l. pallidum. It is also 
thicker. 

Other species are: T. microdentium, r.refringens.T.terminit Lcidv, 1881, in 
Calotermes militans ; T. mu/a Frown zek, 1910 ; J\ vivax 1 >obcll, 1911 "in Oscitta- 
toriee; T. stytopyga Dobell, 1911, in St vtopyga orientalis: T. parvuiu Dobell, 1911; 
T. minutum Dobell, 1911; T. drnlium Koch, 1877, T. irtcoul Cohn, 187 2; 
T. intermedium Dobell, 1911, in the human mouth. 

A rather doubtful Treponema lias been described by Dobell in the intestine 
of Bufo vulgaris L. 

T. urethralr Castellani, 1913, found in the nuirojuindent discharge from 
the urethra. It is very delicate and has numerous spirals all equal. Length, 
6-12 microns. The patient hail no sign ol gonori lura or syphilis. 
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CHAPTER XX 

DIPLOZOA AND OCTOMITIDyfi 

Preliminary- -lhj>U>/oa—•Oitoiiiiliila 1 icloniiliis—Gianlia—References. 

PRELIMINARY. 

Wk now return to thr chissi fieri t ion of tin- lYotomonadina given 
on p. wlii*ie flu* order e> divklc.! into iwo suborders, Monozoa 
arid l)iplo/.on. I lie Monozoa we have just considered, and in the 
present clnpier th * Diplozoa are described. 

SUBORDER 2. DIPLOZOA Hai tmann und Chagas, 1911. 

Definition. —Protomonadma with more or less tendency to bilateral 
symmetry in nndividiw forms, as shown by the arrangement of the 
flagella, by the duplication ol the axostvlo, with sometimes the 
nucleus and more rarely ol tin.- c.ytostome. An undulating mem¬ 
brane is absent. • 

-^Classification. —This mibonler may bo diviilecl into two families, 
of which one is of importance in tropical medicine. 

A. Cytostonie single or abs.mt; llagella eight in number 

Family 1. OciomiiiJtv Miuchiu. i<)T2. 

33 . Cytostoine double; llagella variable in number -Family 2, 

“DistomatiJot Senn, ryou. 

(hilv the lirst of those families concerns us. 

FAMILY 1. OCTOMITJD/E Minchin. 1912. 

Definition. —Diplozoa with eight llagella and with or without a 
cytostomc. 

Type Genus.-- -(Udomifus Prowazek. 1904. 

Classification. —The family is divisible into several genera as 
follows:- - 

A. Anteriorly three pairs and posteriorly on" pair of flagella; 

nucleus single, bilaterally lobed or doubled; sucker 
absent. 

I. Parasitic— Octomitus. 

II. Free living— Hexamiia. 

B. Antero-laterally one pair, mesially two pairs, and posteriorly 

one pair of flagella; nucleus usually double; sucker present 

— Giardia. 

Octomitus and Giardia concern us; Hexamita does not. 

4*>4 
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Genus i. Octomitus Pkowazkk, 14114. 

Definition.- -Octomitida?, parasitic with anteriorly three pairs 
and posteriorly one pair of flagella; nucleus single, bilaterally lobed 
or doubled; sucker absent. 

Type Species.— 0. iniestikalis Prowazek. 1904, found in rats. 

Classification.—The known species of Octomitus may be recog¬ 
nized as follows:— 

A. Nucleus situate close to the anterior end: -- 

I. Nucleus often bilobed- -Dttjardim. 

II. Nucleus double:— 

(a) Measurements 8-12 x 5-7 mi( runs— Jutestinalis. 

(b) Measurement* 4-0 x 2 microns— Muris. 

B. Nucleus not situate, close to the anterior end:— 

Nucleus single and rounded; size (» x ; imorons-- -Ilominis. 



Fig. H3.— Octomitus hominis Chal- i.' k; . — Octomitus hominis Chal¬ 

mers AND J’liKKOLA, I«)lC. MI'KS AND PUKKOLA. X 9 I ft. 

(X 2,000.) (X 2,000.) 


Octomitus hominis Chalmers and IVkkola, 1916. 

Definition. —Octomitus With single rounded nucleus, not situate 
close to anterior end. 

Morphology. —Small fusiform or pear-shaped flagellates, in size 
5 *6-6-0 x 2-8-3-0 microns. 

When examined in the stained condition it showed a circular 
clearly defined nucleus (Figs. 143 and 144). measuring about 
1*4 microns in transverse diameter, and lying near the junction of 
the anterior third with the posterior two-tliirds of the body. This 
nucleus is bounded by a well-marked membrane, which limits the 
homogeneous dark staining contents, in ^ which there is often a 
centrally or exccntrically placed karyosome. * ^ 
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In front of the nucleus and closely approximated to the anterior 
end ot the body is a well-defined blepharoplast, which, though 
typically single, may have a secondary smaller blepharoplast 
associated with it. No ugn oi a rhi/oplasl couhl be seen, 

I**i«»m this blepharoplast tla-n ai w six unteiiorly diicrtcd flagella. 
1 hough occasionally »*ne accidentally appears as though directed 
b,-ikw.ii\l-> W'lii'U there lie two blepharoplast s, then three flagella 
, ri''. 1 In.m i .-.eh. 

i hi si* flagella \.ii‘v eoiisj.li-i.iblv in length, being generally much 
longer than »he IhmIv, but it is e\ci edingly difficult t<i be certain 
where they end, aii<l in the *.]n cimeiis drawn only such portions as 
i ould Ik eh-.'ih m i n ,m poi ti.i\ed, though in other specimens the 
Io.is.th w.is el.-.iily iniii h giiatii. in some instances quite three 
li Ills the length «'t tile ]>.l 1.1 s]11■. 

biiieted beckrt.inls, «nd also aiising Irom the blepharoplast or 
1 l 'jiharop! ims. there aie two eliioinatic lines, which, diverging and 
muri ne <>n utlur side ol the ini'lens, may or may not converge, 
but meitlui case uni near the posh rior margin of the body in very 
minute (.lirom.mc pai tides, which aie generally very difficult to 
si e. from (:ii h ot these chromatic pat ticlcs there arises a posteriorly 
dm eted flagellum. 

'1 h'* (hiomatic rods are obviously axostylcs, and the little particles 
in vhrli they uid may be termed axoplasts. 

it is not oil, u 1h it the nx<istyh s are seen together^as the parasite 
usii.lly lies so lh.it only one is visible, while the other is almost 
uuisible; but at times they aie si-eii as described above, or at otlur 
times wlien the ]>ai.isite lus shrunk into a rounded mass they may 
be observed dossing one anothei. 

No < \ to'tonie has been observed, while the periplast is thin and 
Without lnaikiiies. 

1 he . yloplasin is vacuolated with lood vacuoles. 

Life-History. Nothing is known of the life-history. 

Pathogenicity. -B< lie\ed to cause ili.uihiea. 

Genus Glardia Kiinstler, 1882. 

Synonyms. 7 anihlia R. Blanchard, 1888; l)imi/pints Grassi, 
1.S70, nee llalli r, 1878; Mc 'ti^hma Grassi, i88r, vet de Blainvillc. 

Definition. Ol toiiutula- W'lth one antcro-niesul pair, two pairs 
ol mi si. 1 and nin peii ol posterior flagella; nucleus usually double; 
slicker pri si nt. 

Type Species, (iutriiia intestinal is (Lambl, 1859). 

Giardii intestinalis (Lambl, 1859). 

Synonyms.- J.mnNia inie Jiualis Lambl, 1859; Cercomonas lutes- 
titutlis Lambl. 1854: lleumnlus liuodcnalis Davainc, 1875; Dimorphus 
niitris Grassi, 1879; Megastomu enlericum Grassi, 1881; Megastoma 
n.te^wale Blanchard, 1880; l.ttmhha inlestinalis Blanchard, 1888. 

Ihi.s parasite lives in the intestine of different species of the 
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genera Mus and Epimj’s (M. uiiiscitlus, /:. rail us, 1 :. norvcgicus, 
M. silvesfris); also in species ol Arvicola (-1 . armisis ;ind . 1 . am/'hi- 
bius ); also in llie ral)bit, the cat, the dog, the sheep, aud man. 

It was lirj»t observed by Lambljn the mucous intestinal evacuation-, 
ol children in Russia; then by (jrnsri in Italy, who made a complete 
study of tin;parasite; b\ Moritz in Germany; bv J.ikseh in Austria; 
by lvru^e in I'-gvpt; and we have ubsei ved it se\\ rnl tines in (Vvlon; 
while it lias been carefully studied bv Werner in njor, and more 
especially by Wenvon in Ujoy and 3910. and his account is classical. 
It is common in the Angln-Kgyptian Sudan. 

It occurs in tlu; sm ill bowel ol man. and it and its evsts can be 
iound in the laces. Infection is brought about by swallowing the 
encysted forms. 'I his has been proved experimmlallv by (Irassi, 
ami as it occurs in mi< e, 11 is quite easy to m.v how infection ol 
foodstulls is p ’ssihh-. _ 

(i. uilcstiiutHs is .111 a< tiwly mottle organism 
about 12 to 21 ft 111 length, and about 5 to 12 ft. 
in breadth. It isjxar-diaped, 1 h ing surrounded 
by a thin periplast (<-< tnplusm), wliHi keeps 
its lorm. 'I he under surtae.e (when attached) 
is excavated with a well-del tiled bordt r, which 
is inteirupted at the site oi the cytoslonie. 

This hollow is probably a kind of peristome, 
and is uselul an fixing the paiasite to the 
int cst ina 1 epit hel iui n. 

Tlnre are two oval nuclu, with delmite 
nuclear membranes and with large irugular 
karyosoines in tluir centres, Then* is no 
connection betwee.il these nuelei, but betwteii 
tliem lie two darkly staining rods with ex’ 
painted ends, and which posteriorly are con¬ 
tinuous with the prolongations of the po.-dei ioi 
llagella into the body. From the thickened 
posterior ends of the two rods spring the. mesial pair of flagella, 
while at their a uteri01 ends is a small granule, fiom which arises 
the anterior pair ol flagella, which, limning iorwanls and inwards, 
cross one another and pass across the pensions, or sucking disc 
or sucker, to its rais.-d margin, around which they run, forming a 
kind ol membrane, till nearly at tho level ol the nucleus they 
become free on each side. 

From the same anterior pair of granules there arise the. second 
and finer pair ol mesial flagella, miming down on the mesial aspect 
of the nuclei, behind which they turn outwards along the margin ol 
the sucker aud finally become tree. 

Sometimes there is a row ot granules extending from the anterior 
granules to the nucleus 011 the same side. 

J 5 ehindtlie two nuclei there is a triangular area, which forms a 
groove running towards tlu* tail. Dorsal to this groove lie two darkly 
staining masses. 
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In addition in the living animal retractile granules can be seen 
lying in the anterior part of the animal on each side of the mesial 
line. From each of these granules a fine line runs posteriorly, and 
all these lines converging, as it were, into the handle of a fan, end 
in the tail, with the movements of which they may be concerned. 

Life-History. —Reproduction may take place by binary fission. 
The process is very complicated, the whole system of sucking disc 
and flagella being reproduced dorsally. and then the flagellate splits 
longitudinally, the fissure passing from before backwards between 
the sucking discs. 

Kofoid and Christiansen have described multiple fission in the 
lamblia of mice, blit this lias not 1 m cii seen in those in man. 

Enc.ystment begins by a thin wall be ing excreted, inside which the; 
flagellate can be seen mewing. Later the cyst becomes ovoid and 
the wall tougher, and the: contained lamblia may or may not have 
undergone division. Conjugation is not known to occur. 

The cysts are oval and measure 13-14x6-7 microns; the wall is 
smooth "and transparent. Later the nuclei divide, giving rise to 
four nuclei in all, which aie crowded together. 

Method of Infection.- -'1 Ik- cysts escape in fatcal matter and are 
take-n into house-flies, Musoa and Fannin etc., and passing into the* 
intestine, eventually escape in the ilie:s’ droppings, and so can 
infect human fooel. 

Pathogenicity. —It is usually believed to be the cause of the 
diarrhoea with which it is associated. 
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CHAPTER XXI 

TKLOSPORIDIA 

Tclosporidia—Gregariniila—CocviiliMca—IIacmosporidia -1 lamiogrcgarinitla: 

Tnxnplasnu<l<c — 1 ‘iroplasrnula) — Plasinodi«lne — H.fimoproteithe — 
References, 

PHYLUM in. TELOSPORIDIA Schaudinn, rqoo. 

Synonym. — Eimerioinca Poche, T9T3. 

Definition.— Parasitic flasmodromata without motile organs, in 
which the reproductive phase of the life-cycle, which produces spores, 
is distinct from and follows afti r the trophic phase. 

Remarks.- -All the Telonporidia arc parasitic, and usually begin 
their life-cycle as small nmrehoid bodies, with a single nucleus, called 
trophozoites, which absorb nutriment and grow, and when fully 
developed show a cuticle, an ectoplasm, and an endoplasm. The. 
endoplasm is granular, and contains a vesicular nucleus with chro¬ 
matin karyosomes. Thu nucleus of the fully-grown trophozoite 
now begins to divide, and the parasite is known as a schizont, 
which reproduces by spore-formation. These spores, called mero- 
zoitus, complete the cycle of asexual reproduction called schizogony. 
At some stage in the life-historv of th? parasite, generally when 
conditions of life an* not favourable, some mcrozoiles are produced, 
which, instead of developing into trophozoites, become sexual 
gamelocytes, male and female. These forms, which are often resis¬ 
tant, are the means of transmitting the given species from one host 
to another. Tliev produce gametes, which conjugate and form 
bodies called sporoblasts, and, lastly, spores called sporozoites. 

Classification. —The Tolosporidia are divided into three orders: 
Gregarinida, Coccidiidea, and Haemosporidia, while the two latter 
are often put together into the Coccidioinorpha. 

These may be recognized as follows: — 

A. Onlv young trophozoites intracellular- -Gregarinida. 

B. Full trophozoite stage intracellular —Coccidioinorpha . 

I. With resistant spores in the sporoevsts --Coccidiidea. 

II. Without resistant spores in sporocysts— Hccmosfroridia. 

ORDER I. GREGARINIDA Lankcster, i8b6. 

Synonyms .—Grogan nitlea Lankcster, 1885; Gregarivts 11 acckd. 18< 16. 

Definition.—Telosporidia, in which only the young trophozoites are intra 
cellular, the fully-grown forms being extracellular. 

469 
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Reproduction by Schizogony or Sporogony.- The gregavincs are essentially 
parasites oi the m\ erl« lna la, imf be ing loiiml in true vertebrales, thou fill 
known in \niphinxus ami A*« idian. 1 . 'I hix are generally fount] in the Ai thro- 
poda anil xvnims, ami eppeai to be i'nn-patbogeiui\ 

'I heir hie lu-bny max be briellx dcsuibul a-, lullmvn' - '1 he young tropho¬ 
zoite enk is a i ell, generally ot the ahmenlnrx < anal, in \vhi< h it grows, appar- 
i*ntIv musing considerable" damage, lor flu tell tust swells anil alterxvarils 

degen eiates. 

In the meanwhile the parnsik has found its way either wholly or partially 
nut of the i ell. to the n mains of xvliiili, however, it is attuilicd until ail 
nonii*»hment is evlmt ted, \\hi n it In ronu s rn-lozoir— i r , it leaves 1 lie remains 
ot the tell, and dwells either in the aluneniniy iniial, the i n-lome, or the 
blond stream. 1'lie young paia-ih- i- unii illular, li.ix ing its i ytnplasm divided 
inlii ectoplasm and eiiilupia-m. Tlit d topla-ni i. hyaline, and xvhen fully 
developed has time lax'i's i r, i \b mal epu \ U, (j) middle sarioejte, {3) in- 
ti mal mx'oi x te. 

‘I lie last named imilain- miitrji iih- fibul- i.dlid nuonimes. The endo¬ 
plasm is granular, and innlaiu- .1 x\ >- 11 -.li \ t loped x'e-uular liiulius. A uni- 
lellul.ir gfeearim, -in Ii a lhi-. hilonc- lo the -iihonkr Aiephala, and 1- 
dlu-tiaiid bx 1 'ti' Hit'll' 'slim. Ivlin h i* Inuni! in thexesu nisi’ seminah s 

of I.Ithliil'li it. I l/oO/.S. 

On the otlii-i hand, in sin h a "inaiine as Pv\ii;i,y firu-'h Laveran anil 
Mi '■nil, a pa 1 1 nl the-poru/mb • ■iow-iuiI hum tin 11 11 . and into this external 
pm turn tin- liinleiis u,m K I lie |n»’ lmn It 11 11 ■ the 1 «11 1-. known as the 
‘ i-pinieiit 1 xileli the i\l< 111.1I 1 >. 1, tun., jiuwing 1 ■ m-^idt iabl\ , i-dixided b\ a 
s« ptimi min a ' p.niiiiiu 11:1 iii.ii 11 n 1« 11 , and a ‘ •ieiitonu : 111 1 ax\a\ 1 10111 ihe 
nil. 

'Ihe parn-ite in tin- < 1.million dialled .1 1 * pli.'.loiil, and In long*, lo the sub¬ 
order (Yphaltiia. 

Ill due 1 onr*e the iroplm/oile, x\hi tin 1 i ntin 1\ 01 parli.illv in the cell, i- si i 
Iree, i illur by bui.-liii". it s xx.iv mit. 01 b\ a ->p.iutinii In fcwc en 11n* i*p»- and 
piolo muite. 'I lie 1 * 11 now d< gew i.iti s. and the paia->ile max' be t ailed a 
spoioiit. ispniiiL’Diix' i.iliis pla« «■ hv two .-puinnl.* or !;amHni xtis lying side 
by side bi mining em lieisi in a t \ -l w illi two wall an • sternal 1 pn yst and 
internal nuloi x-1. 

'I lie kat Mifunes iif tbc inn h i of tin gaiiu-ioi \ |es now lueak up into 
111111111 id i«i, wbnb • ollei l in hum ihe gem * .1 1 1* 1 niiilius. This ilivitles bv 
1111 lei—1: tu Ini 111 a Li * *_• 1 iiiniibn nl mil lei. x\ lm li, nanlling to tbe siirfai e and 
sin 1 on m I mg 1 1n 111-t 1 \ 1 * w illi 1 \ 10] >1.1-111, 1 ns nine ileiai lu d as gamete-;, Ihe rest 
of the 11 11 foinm-g a '• /r- •/« 1 h./ii't or 11 -nliial mas- Thus, inside the i x r st- 
xvalls time ai< iMim h - limn twos«-]i.iiati- para-iks and two re-vlual mas-i 

(inim Ii ■ jiiesninahlv limn dilnn nl nnliv nliial- tu-r and I01111 a tun- zxgote 
witha syukai vnii. I mil 7 \ go!'-n pn *1111-.1 -pmobla-l, and 1 at h spurn bin at 
bei onu-s a -nigh--pun bviln -11 leljuii of a 1 liituions 111111 U and tin irmirai- 
11011 nl j|-]i!iiiii|ila-iii (< alleii 1 >\ Man Inn tin-' -]ioio]ila-m '1 hi--poiopla-111 
dixules bv Siimloa- into 1 iglit spoiii/mb - and a i\-adiial ma--. Dining tlu- 
pim ess tile 1 wo 1 f-idiinl inn *-i s ot tin miguinl vx-1 di-ap]>iar. 'lliei\.-t now 
•« hi t:i in— onlx Ihe sjioiis whiili u-ed to be i ailed p-eiulnnavii ella*. These 
■>|h.h - aie nit 1 mil d to 1 mix e\ mli 1 1 inn lna m w liu-l, in tin - in te-tine of x\ hii li 
tin \ ■■'I In e 11 k 'poio/mtes, wliii h pioni]>tlv ;*t<a< k 1 illier the 11 Ils ol the 
lilt* Inn i.r nine otla r oig.111, thus mliiph ting the 1 v. le ot spniogoiiy. 

Schizogony. ‘I lie 1- uuimnniiin 111 ihe eifc.nim-, biing oiilv lomul in the 
Silii/ivf aiiiiid.e. It 1- txpualh -een 111 Siln 1 ■rv-.//'.. in whuli the Iroplio- 
7oit« glows in-.; a silii/mit, who—1 mn h u- dixirles into a large niimbir ol 
daughter mn i >11111111 eai h nl w liu Ii a ]>oi inm ol 1 \ toplm-m galln n\ tmmiug 
a merownte. 'I In , 1 raping Imm ihe si Inzont. ini'-. 1-a no 1 her cell, llius com¬ 
pleting Ihe < x* 1 < ol -1 hizngmiy. Some ol the ineio/mtes may divelop by 
sjmiogony. 

Classification.- 'I111 ::u \im nil-- ail 1 la-ituli a- follows: 
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SUBORDER I. SCHIZOGREGARINARIA DoiUin, uy>g. 

Synonyms. - -Schiso/ir^iriufr Minelim, 19113. Sr/ii:.uy^tma I’oclic, 1913. 
Reproduction by schizogony ami sjlorngony. 

Genera.- -Sthixocvstis Leper, icjcio, in the intestine of < tnii<-/)»yn ; 0 [>h>y >- 
cyst is Schneiclcr, i<S8.j, in the Malpighian tubules of beetles. 

SUBORDER II. EUGREGARINARIA Doflein, igni. 

Reproduction as usual by sporogonv. Siliizogonv \erv r.ue, il pit sent at 
all, and only in the earliest c yto/uic stages. 'J lie KugreiMimiil.i .m di\nlc>! 
into two tribes. 


Tkiiu: i. Aci.ioiai iv\ 1 >ekige I lernuard, rS>i«'i. 

Synonym. —M mine \^t idea llnci kei, iSoo. No epmie 1 11»■ mid losepti. 

Genera (eighteen desc ubed bv Mmebinl.---.l/ei.'iif vs'> ►Steie, iSjS. par.i-iie* 
in the vesic uln* semiuales and lmd\ iHMiiesof (he • >hgui li.ei.e .'ml ( \« lupid.e'. 
Xvyu. vstis Slein, iSpS, in Linnhiicit :s flip n‘n/>i ; /y; <mwu J ibbe, iSmi, l.-inl i • 
tcria Mingn/zini, 1891 , in Asridians 

Tkiuk 2. Ckimim.in-v Deluge llernuaid. i.s-i'*. 

Synonym. - I'oly, vstuha Haeckel, iSixi. With rpuiifiite, and with or with¬ 
out rise pi uni in the IkxIv. 

SdmcriiK I (iVM Vi ISW itf \ I.i'ger. -t‘y.1 With nuked spi i| f 1/1 ille , 

(gvmnos pores). 

VaMII Y I : Ac'x.KKi. V 111 » V L ibbe. I Soil. 

Genus. ./ggiTgci/c/ LmoiizoI, isSj Sp.>n,/..<;.«» gi.mp d . 1 1 *• ml th: 1 

masse-. 

J'AMll.Y i ‘I’oro^I’okio.-t: Labbe. 18 j<i K.u h sp.mibhisi givi ig <i«e to 
numerous sporozoite. grouped round * 1 •*-*nln.il 111 is-;. 

Genus, --/‘ums/inm S< hnenler, *875. /* 111 llic luli-tci. 

Sl’iiTKim- 2: .\\c.losi»()l<i-.\ Ispnrrs ws II developed 

1 ‘AMli y i <i»Kiio.\KiNin.i: triceue, i-S,w Tropini/,>,iti-s with -imple 
opimoriles. 

Genera, Klu'i'amia (iiiloiii, 182s. Fpimeiile«oui< a I 01 knobbed spun, 
found 111 <ockrom lies, earwigs, meal-woim-,and in the mb-dines ol uiln-r 
insects. Cuinot \ \tis m the 1 01 krone h, also /* 2/u ■■»* 1 !iIl\>tl•• ,*>•/■/ /. #/s /»»■/ r, 
Sphefroi vs/i’s, ( wi jH/r/d-/i,ijif. .s'/, ;/u/)/iiim. 

Other families are Didvmnphvid.'e, I kit l\lupinu iilse, A< linen ephulid.r, 
A< cinthosponche, Monospoudie, St\ku h\iu:hid<e, uiul l>olioi \stida-. 


ORDER II. C0CCIDI1DEA. 

Syn.nyms. ('occiiliomorpha Dollciu, iy»n; l'iiucruL\i l’m.lu*. 

Definition. IVlosporidia, parasitic. ;is n rule, in cpitlifli.il cells 
ol vertebrates and invertebrates. Reproduction always by Loth 
schizogony and sporogonv. 

Remarks. -The Coccidiidea Were recognized as long ago as i-Spi 
by Hake, who did not know that they Were animals, that divnwrv 
being made by Rcmak (1845) ; while Licberkuhn in 1S5 j showed that 
they were allied to Gregarincs. Leuckart (187(1) gave them the 
name Coccidium, while Schaudinn in itjoo first described a lull and 
complete life-history of Coccidium schuhergt, which will be taken as 
the type. 
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Coccidium schubergi Scliaudinn, 1900. 

Coccidium s< hubcrgi begins its life-liistory in the intestinal t ell of the centi¬ 
pede (Lithobius farficatus L.) by a sporozoite pressing its anterior end against 
an intestinal cell, and thus forcing a way into its interior. 

Inside this cell it becomes the young trophozoite, an oval body which grows 
rapidly at the expense of the pro’tuplasm of the cell, and in twenty-four hours 
attains its full size. 


/ 



# 1/ 


Fig. 110 - I>im;kam os tiih hii K-HhioKy ok Coaidium 
scfiubngi Soivi i>tn\. (Aftui Scliaudinn ) 

r, Spojo/mte entering .111 intent 1n.1l kiii.i 1 ; a trophozoites; 4-5, schizonts; 
0-8, inero/ouis, <■». young g.nnitmyte, 10.1 u«. mieiogamclocyke; mh-\ih. 
macrogametoi \ if; 1 »«*, ini< rogametes; 1 r/i, m.iciog.iniele; ij-x6, oocyst; 
r 7, sporocysb, iS, ‘■poin/oitos. 

It is now eallol a m luzont. beiause its mu lens divides into a number of 
daughter nuclei, nlm U are tormud into mt.ro/oites in the usual way. These 
merozoites, set tree In the breaking up of the si hi/ont, attack new intestinal 
cells, thus increasing the inln lion of the host. 

This process cannot, oi coin si, go on for any length of time, for a limit to 
the nutritive power of the host is reached in hvo days, when the parasite must 
attempt to infect a new host, ami tlus is done by spoiogonv. 
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Some merozoites now become differentiated into micro- and macro-ga¬ 
me tooytes. The former consist of finely granular cytoplasm, with little 
reserve material, while the latter arc bcan-sliaped and have much food- 
material. The microgamelocyte Joims the microganictes by its nucleus 
becoming irregular, and forming fine achromatic paths through the cytoplasm 
to the periphery ol the parasite, along which rhromidia travel from the nucleus. 

At first, scattered evenly along the periphery, these chromulia gather into 
patches, and finally fuse into masses, cm losing in eat li a vacuole. 'Hie 
masses of chromatin lengthen, and by bending projoi t from the cytoplasm, 
which now forms two flagella, wlioso active movements seL free the micro¬ 
gamete. 

In the meanwhile the maoogametoryte becomes a macrogamete by expul¬ 
sion of the karyosome oi the nucleus. 

Micro- and macro-gameles now fuse ami form a zygote with a svnkaryon. 
The oocyst, as it may be railed, now passes out ol the body of the host, and 
divides info four sporoblasts. l-'nrh .sporobhiM now develops two vacuoles 
anti a cyst-wall, the sportn y.sl, so that the spoioblast is often «ailed the sjiorc. 
The iiu< lens ol the spoie di\ ides into two, while the two vacuoles fuse and the 
cytoplasm divides, forming two spoto/oifcs width .ire capable oi infecting a 
new host, b< ing set tiee bv them id ol the digestive juit es. 

Sporogony lakes aboiil two to tin re davs tor completion. 

It may be a?. well at the pn- enl time, wlien so much disputation is taking 
place rc Stlinudinn’s woik on 1 i v paiiosomes, lo mention thal lie worked out 
this lifc-histoiy, which has never been reluted, though llie parasite was found 
in company with f'. Lu+'.ci 1 .abbe and Adclca oji'la 11. Imenh r. 

Classification of the Coccidiidea. - I lu* usual t k>ssii'n a \ ion is tha t by Legcr in 
1900, and is based upon the number ut sporozoites in i ;n h i yst. 

Family j. AseoKoeysTm/E. - Sporozoites naked, n<> spoiocysts inside the 
odc.yst. 

I'AMIt.y I)rsr*OKocYsrii).'i: ~Ooc.vsl has two spoies. 

Family 3 ’!'ki itvsi’OROCYsTiO/K -tkicvst has four spores. 

Family 4. Polysi»okocystio. j e.—O cicysl has many spores. 

* 

Family AM»oR(rr ymim.l l.e.Lvr, icy>n. 

'1 he genus im hided in this family is l-'ioh riilla Stiles, lijoj, of whii h Iheie 
is only one .species. J'liun itlLi mu'-i Si lmeider, iSiy in the Malpighian tubules 
of Glomeiis. 


I "AM 11 Y DlSl'OKiH YMIH.Tv ].i'gYl\ K/JO. 

'Hie genera of this family are: ( iv /■».-A. Si lmeider. iSSr (spuies dizoic); 
Jhplospora \AhbC‘, jSyj (spoies tell a zoic); Isospora A Schneider, iHSi (spores 

pol J'ZOlf). 

Isospora A. Schneider, 1881. 

Definition,- -l)isporu( Vistula- with polyzou: spoies. • 

Isospora bigemina Stiles. 1891 

Synonym. -Cvt- s prrmium cilhnini inf< stiimlwm cani <• rt I cl is Kivolfa, 187^. 
This parasite lives in the itilcstinal villi ol dogs arid < a Is, and ^distinguished 
because it is small and bei a use it is in paiis, the oocyst dividing into two eipial 
portions, which become encysted and form two spores {vide Coccidiosis m 
man infra ). 


Family Tktrasporocystiiu-. Ta'kit, 

Typo Genus.- -Eimeria A. Schneider, 1874. 

Synonym. —Coccidium I .cue kart, 1870 (the dizoic spoies aie spherical or 
oval). Other Genus: Cry^taRospom Labbo, 1896 (the diznii spin•» have the 
form of a double pyramid). . .. 
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Eimeria A. Sihneiclcr, 1S75. 

7 1 tiii'p -iot 1 I'tJu with the lormatiun of an oocyst ;it I er bruiiilation; sporo- 
bla.sl.-, in tin- lot 111 o' a pviaiuiil; spores ^lobiiku or o\al, prmulcd with a 
Illll lopi'll . 

Eimeria stieds l.in'lcnknin, 1 .Si *5. 

Synonyms.- f.inm/ni cnuituli Kiwill.'i. 1S7S; <’ ki n/tuin on for me 

I.< iii'k.ii t, 1s-,'f 1, ( . ■/>, i/orjHs I .cm U:nl. /’/*//.■/ ti (n 1 >n• [•> l.abbc, iHyo. 

'this is Hie 1 (iinuiiMi spen-, Imniil 111 the li\tr ol in hints. The spines 
sWt'illnw'i■! by Ihe rabbn are up* iml by llu .ulimi ol the mill of the gastric 
juk e, :u«il tlu-siniro/oit* , s,-i 11• • .. ivml tin lnle-iliu 1, ami pass into the eells 
liuint; t lif sin.ill bile ilm t- Min i'u-v piopn.y.ilc \ i;;.»il)Uslv by schizogony , 
i ,iusi!,<; pi,jlil11,itutii ot the < p,iIn a.iin ami > oiuiei ti\e tissue of the ilui ts, so 
that thi> k-w.ille. 1 jj, it lull- *. mi ii . ni ]■ s*. i-ul.i teil ami i outmnmg i aseoiis material 
(« on -ist in*; oi •!«111 f ii., pit-, ep'rluh.il tells, a ml i m i Dial, are tormed. The 
nillaiiMtt.itnni ma\ In »wii ■ i.<:iii-h lo kill llu- iribbit. 

'spiu,» i * , fiii\ i .r. n i -i ■ . unh the in in ilmn ol mat loeametoi _\ tes with maero- 
".nm ii .ini! the mil me urn I*i* \ lis with inn loeaiiietis, wlm.1) (.onjugate ami 
lot in/«. oil ■pii'n'ii.i l,-i»,i: * -.aiul 'pu’ii/Hil, s uh C'ik euliosisin mail, infm). 


1 ‘ VMM V Pun H'liKin V S 1 1 PJ 5 Leger. 

( i an p, i- ■ . a i.nye mi m! >i r ol >n m i.i- ./</,/.,/ A. S hm-ulcr, 1X75 (•li/i'm); 
h ' " / 1 1 * b.i/oii ; A. “si hiteii ii i. 1 s t \htn hi ant I.abbe. i-Sou; /\/*>.swi//if 

M'Mili mi Jol 11. lime, 1 if , /!ji!■■•!, 1,1 iinouo/'ji* 1 ; /h iitifiuirt (liizou ). 


Coccidiosis in Man. 

'llu- utmost confusion has ixMed ;is to this iuTecfion of niun, 
1 Mil uti\\*, thanks to the labours ot Dobell, whose wailings we have 
lolhmVtl, the subject is moil defined. 

I11 i>41 Johannes Muller iutroducid the name ‘ psoinspernis 1 for 
tin*spores of the nivxospnrjili t, and as the coccidia werebclieVinl to 
resell 1 hie these bodies, they ware called ' oviform psorosperms ’ 
until la uck.irl in jS/ijpum* tin ni tin- u.une cuuitfiuni. The various 
diseases and cas. s riyhtly m wionglx called coccidiosis at any time 
in m 111 may he < unsideivd ,»s follow'.-*; - 

Diseases now known not to be Coccidiosis. These arc* (r) a iorm 
of blastomycosis (granuloma roi.cidoides); (>) rhiuosporidiosis; 
(.;) Darier’s disease. (j) molliiM.um (.cuLta(.‘.i<i>uin. 

Cases wrongly diagnosed as Coccidiosis.- These are the cases 
described hv \’iicliow (rSfio), K’iv *lta (187,; .tnd 1878), (bassi (1879), 
l’li'iwvssoki (iNSij). (oils (18< jo), J11 IT ells (181)5), Ouiuokr (l8<j(j), 
I hum.is (rSfjf)), (Inmow (roor),-and probably by Kiinstlcr and 
J'ltles .'r.S^ |). 

Cases correctly recognized as Coccidiosis.- Dobell considers that 
o\er sevintv cases, mostly Itom the Near Last, have recently 
been recognized as coccidiosis. The e.irlier cases are: - 

Hepatic.- 1) ubh-i in Paris (rSjyS), Dressier in Prague (recorded 
bv Leuckart in rSi»;). Sattler in Vienna (recorded by Leuckart in 
1870), IVrls in (jussi-u (n., : ,,rded by Leuckart in 1879); Peris and 
von Summering (?) (lu.mded by Leuckart in 1879), and Silcock in 
London (1890). 
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Intestinal. - -Kjollberg (recorded by Virchow in iHGo) and two 
cases by Kiincr (1870). 

Eacai .--These are numerous. The earliest are Woodcock (1QL5). 
Low (TQ15). Wenyon (1015), Woodcock and 1 ‘enfold (191O), Dobell 
(rpTb), Koche (ic>r7). Oragg (1017). Wcnyon and O’Connor 11917), 
Savage and Young (1917). ('astell.mi and Kicli.mls (k> 17!. Martin, 
Kellaway, and Williams (iqtS), Bouev, frossman, and Boulenger 
(1918), while Dobell (1918) has found a new form. 

Coccidia found in Man.- The coccidiu found in th-' above, casts 
may be classified as: - (tl Tsosfmm Jwmims Ki\ alta. 1X78, emendarit 
Dobell, H)i8; (2) Eimeria wenyoni Dobell, iprN; ( >) Eimeria ovysfwra 
Dobell, TfjTiS; f.j) the hejiatie cnecidium ol man, 1 liese. species maj T 
be describe! as follows:— 

Isospora hominis Ki\olta, 1*78, i-mcmij. il Dobell, 191.3. 

Synonyms. mm u \'ir« how. 1.1-in k.nl, 1S0 5, Kinu-r, 1S70; 

l'\tu*/h nnntm Iinnm;. Knull.i, iS ( S. I'.HCnhitut />.; f.'nnis J.i-mkait, 1K70: 

hum hn;i minnni \.o. /j-xjort, K.ullii-1 .1 m I I.u-H, inh, < -\cidtinv />ri- 
ffifths \«ir. ' I..1 1 >!if. 1 Si ii 1. ( t>t 1 htinn I'town•• KimiII.i, iJV.s, uiiiini'h'it 

bnliltf, iSiji», 1 'im iht l.imli iii.oiti. /■<« /»#//■ l.ulie iijmii, J.o.p'nu 

lugt mina Stilt •>, 1 Ku!. /•;, 1 {‘.nr. I.hIk, 1 iji■(,. 

Definition.--IsiKpoia with oocysts elongate, ovoid in form, 
n.i n ow end dr<i wu out into a uee.k. J5■ r2‘5-rb microns, with clear, 
colourless, and poieellaneons Wall, with two or moie lavers and an 
inconspicuous miciopylo at umtcw end. Development of spores 
takes place outside ol host, ami require-, -evei.il cla\ s for completion. 
Oocyst (onus two round sporobl.i-.Is, Irom which arise two sporoevsts, 
which form lour venuiiorin sporo/oites and 1 ave a large granular 
spoiocvstic residue, llabit.it, man. 

History. -/ hominis was dis«.o\vivd bv Kjellberg about iSfio. in 
the villi of the “.mall iubstim\ it was seen in 1S70 bv hiimr, and 
was named in 1.S7S hv K’ivolta. Its obcy-Un were probably iiisl 
found in human l.eces by K-iilliet and l.ucei in i8wo. I»,it the first 
clearly recognisable account is that given by M’eiiyon in 1015. since 
when some lilty cases ol infection have been recorded, making in 
all, with the cases seen by Ca-telkmi ami Ivu-h.mK in tho Balkans, 
about sexenty infectious. 

Distribution, -it has been ionud in people coming from Gallipoli, 
Salon ilea, Egypt, Mesopotamia, and in flu- Balkans. 

Pathogenicity. -This is believed to be nil, as most canes showed 
merely a small and transitorv infection. Animals have so tar not 
been infected wiMi this paiasite. 

Eimeria wenyoni Dobell, 1918. 

Synonyms.- Eimeria f('oe.cidium) Weiivon, 1915: CouiJiitm 
(Eimeria) Wenyon, 191G; Eimeria sj>. Dobell, 11117. 

Definition.- -Eimeria with a spherical oocyst, 20 mi< ions in 
diameter, with enter surface rough and rugose, inner smooth and 
lined by a delicate membrane. Four oval spores measuring 10 x 7 
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microns. External surface of sporocyst' rough. No oocystic 
residual body. Each spore contains two typical sporozoites and 
one or two sporocystic residua. Habitat, man. 

History. --This parasite was found by Woodcock and Wonyon, 
in 1915. in the freoos oi a British soldier from Gallipoli. It Was 
again found by Roche in 101701 three cases at Salonika, so that 
the total infections up l«> date (iqiR) .ire four. 

Distribution.- - -Shore'. <>! tin: Eastern Mediterranean. 

Pathogenicity. -Unknown and no attempts so far made to infect 
animals. 

Eimeria oxyspora Dobell. iorS. 

Definition.- -Eimeri.i with spin rical oocyst 30 microns in diameter, 
with faint!v yellow tmiqurent wall, composed of at least two dis¬ 
tinct layers." containing tour di/.oic spores and a small oocystic 
residue/ Spoivs long, sharply pointed at both ends, 30-32x7*5 
microns, l*poroi:v*t has ,1 tough eiulospore and deciduous epispore, 
the remain* of which give the *pon- a frilled appearance. There are 
two sporozoite* in each -.pole, with pointed anterior anti rounded 
posterior ends which contain the nuej, 11-. 

History.— The parasite was found by Dobell in a young man who 
had been m South Africa, tYylon, and India. 

Distribution.- Unknown. 

Pathogenicity. Inhction small, but pathogenicity not certainly 
known, because the patient was infected with histolytica and 
Ancylos/oma. Belie veil not to be pathogenic. 


The Hepatic Coccidium of Man. 

Synonyms. Cellule s ovoides (?) ,mfs d'hdminthes Gubler, 1858; 
Car/ 1 ., ovi/urmes Davanie. lSbo; Vsoyosjtcrmien Leuckart, 18(13; 
Psnrushermi Rivolta, 187.’,; t'oeeidium ovijorme Leuckart, 1879; 
Coecidicn /ehcrfwnrosf'eriiiien I*iit«.clili, 1SS2: Coicidiutn cuniculi 


(KiVolta) Blanchard, 1896; Eimeyia s licdte (Lindeinarm) Lube, 1906; 
liimcria (?) sp. Dobell, njrR. 

Definition. -Not at ]>rescnt capable of definition. 

History. -It wm* hist recoiili-d bv Gubler in 1858, in a quarryman, 
aged lorty-liye, in Paris. Thi* man is said to have died from 
peritonitis. He suiiYred from digestive tumbles, anmnia, and had 
an enlarged hwr. Po*t -mortem the liver contained many tumours 
of a cancerous appearance, in which were numerous ovoid cells 
or eggs of lielimntlies, at least four time* the size of the largest cells 
of the surrounding tissue, Some had a distinct double contour, and 
Were completely tilled with granular contents* One end was rather 
blunter than the other, which showed a slight constriction, and had 
a small depressed surface, as though an operculum or micropyle 
Were present. 

The second case was found by Dressier of Prague, and consisted 
of three small nodules in the margin of a human liver. Those nodules 
contained a whitish pulp, which surrounded oval bodies 18-20 microns 
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in length, and his drawings show four oocysts. The third case was 
discovered by Sattlcr ol Vienna in a pathological preparation. It 
showed a dilated bile-duct with greatly proliferated epithelium 
and coccidia. 


The fourth case is by Peris; it was from a preparation made by 
von Sommering, and is said by Leuekart to have contained coccidia. 

The fifth and last case is that described by Silcock in i8y<> at 
St. Mary’s Hospital, London. A woman aged fifty hadenlargt mint 
of the liver and spleen, with fever and slight diarrluea. At the 
post-mortem the liver was much enlarged and showed a number of 
caseous foci. The ileum contain* d six papule-like elevations 
surrounded by an inflammatory zone, and the large intestine had 
deeply congested patches of mucosa. 

Iu the caseous nodules Were agglomerations ol small oval, egg- 
likc bodies, with granular contents and a well-marked capsule, and 
were considered to be identical with Leuekart'* coccidia. They were 
kept in w’ater. and p*oro*perms Jnvly ileveloped. He considered 
them to be Cocci Uinta tviformo, and to be present in the spleen, 
but does not state anything dclinite as t« »the intestine. 

In all, theretiu'e, u]> to iyi8, Jive cases have been re. orded. 

Dobell does not consider this p.irasite to be Ei maria stieder, 
judging lroin Dressler’s drawings. 

Gubler’s case Was considered to be u hydatid cyst. Dobell’s 
conclusions are that there i* a coccidi.d parasite wlm:li very rarely 
occurs in the human liver, and resemble* E. sliada-, but is consider¬ 


ably smaller and is probably a distinct spiciis, though perhaps 
belonging to the same genus. 

Distribution.— liun >pe. 

Pathogenicity.- -It causes cyst-like swellings ol the Jiv* r, with 
enlargement of th.it organ. 


ORDER III. HMMOSPORIDIA Doflein. iy»r. 


Synonym .--•ILcinucylozod Me*nil. 

Definition. —Telospoiidia,Cooeidiomnrpha withoutiv*i*lant spoies 
in the sporocysts and with the trophozoite stage iutrucellular. 
With alternations ol generation, sohi/.ogony in a vertebrate and 
sporogony in a blood-sucking aiLhropod or hvch. • 

Remarks. —Mesnil considers that the Jamily Ikemogregarinida? 


is related to Legers Adeleidea division oi the Coccidiidm, and the 


Plasmodidie to the Eimerulea division, and tli.ri 11 lev should find 


their places in that group. He considers that the genus Leuooeyto- 
zoon should come into the lkcnmsporidiu, and that the Pirupla*- 
niidae require more study in the invertebrate before being classified. 
There is no doubt that Hamiosporidia is meiely a temporary order 
in which to place forms pending a fuller classification, whieh will 
probably be on the linos indicated by Mesnil. 

Classification. -The lollovving families may be temporarily placed 
in this order for convenience, and can be differentiated a* follows:— 
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A. Without hermnzain - 

t. ] -ive in rod nnd white blood colls in the peripheral 
blood Thnnogrcgarinidtr. 

II. Live in while rolls in the orpins -ToxoflasmicUe. 

III. Live in a-d cells in the peripheral blood-- -Piroplas- 
mi die. 

]». Willi hicmoznin 

1. Obkini te em vsl'i and forms an obrysl -Phmnodida’. 
11. Ookinete is imt known to enevst ■ Ihrmoproleida\ 


l\mi v 11 1.M1 ic.Ki-n. \Ki\iHiE Nevm-la maire. 1901. 


Synonyms. — lie/in-.p.<it,lu l-ablic. iNji; ll I'Musportu Aline liin, 1903. 

Definition.— / < l-sp-rnl'a, m wlm h either the gamrlocylcs 01 the sihizonts, 

Di lioth, are picM-nt in nd in white . 1IK111 1 In-"jn 1 ijilu-1 ;il blood ol vertebrates, , 
and in wlm h s« hi/Aigeniv take spl.u r 1 ilhei 111 the c elNot tin- peripheral blood, 
ot 111 those ut some mean, v lnle spurngony takes plai e in tin- hod)'of some 
hliKnl sm km 1 - liivci telii.ili’, siiili a* a ieeth, a Ink, a mite, or an insect. 


Neil In r m lu/onts nor spot mil.- 'ont.nn lia-mo/um. 

History. - Although the Ju-?l li:emogiegurino was dis- 
S lovmd 111 a 1104 .is far hack as 1S50 hy (“haussat, who 

/ -5 .. 1 liou;>lit il nos.1 neiua hull. it is only ouite iLn-nlly, owing 

/ ■/ .; \ to tlii- labours ol bamhon, Milh r, iMi-s holierIson, Chris lu- 

//■ jilieis, am! otlms, tli.it any a< mrate knowledge lias been 

obtained. 

1 SipS WpP 1 J he evcihitiuii ol tin- knowledge 10m erning these para* 
\w~j / sites inn\ be bin llv latcd. 

\\ N. j I »i-.t dm led, as men tinned also o, by ("ii.mssat, tin v wore 
' n«\t ..(in b\ Uav Lankesbr 111 1871, and thought to be a 
y stage in tin’ hie history ol the bog iiypaiuisnme, J\ (Un- 


bin. 1 17 ilrr 
wi>gh gai niit 
cOHllt 1 S wnii'V 

{After Sam bon) 


dahlia) b't.il •I’inii, and thui by (iaiilc 111 ibSo. who mistook 
them Jnr n 11 mi lieioiis. I11 1 .SN 3 Danilevvsky lust applied 
the 11.1 me ‘ I la inogieganna ’ to lIn. paiasites lie lonnd 111 Hie 
blood ot tm toi us and b/aid-. In 1 No | Labi ie classifie d them, 
accoiding to the n latioiislnp between the length ol the 


pni.isiL and Ihal ol the blood cell, into (1) J>n paiutliuin, 
pniaMli- not mini than time cpiai b-rs ot the length ol the hostc ell; (4) h'aryo- 
/vi/f.s, paiasiie not exceeding licet cell 111 length, and destioying the nucleus; 
ft) ])aiiilru">kya, paiasiie cv tiding the host tell m luigth, and bent upon 
itself. 


The term lJ,,p.tnidtinn having I wen previously employed for one of the 
lb tuokaryota, it was nucrsuiy to altci it to JjniKu>litilUt, and the leim 
Jhi,,.! was .dsn altned l'v l>amhwsk\ 111 i.syy to ‘ IIsemogrcgarina ' 

(mji- ■■ 1; but since Sami 1011 and others have tUsmhrd so many new 

specie-, l hila.-.-.ili. a lion im lcnigu .-land.-., 1101 c an a natural amingt inenl be 
jiropo'id until Hie Iile-hi-dmies ol Hu \anoiis *.pei ie.- are fully known; there¬ 
fore the mi;L mi ol I,averan is In mg umveisally adojited, which consists ol 
arranging tin m m ■ oulnig to 1 lie c la -sc.., ordeis, and geucia ol the hosts, and 
distinguishing 01Iv one gums, Jltniiogirganna J)anilew>ky, 18N5, the various 
spceies of whnh an airanged into Jour gioiips; (1) ibemogrcgarinida ol 
mammals; (2) lln-tun mi aarmidaol leptiles; {<) 1 liemwgiegaiiiiidaol amphibia; 
(4) Ha.-mogreganiiida ni Je.li. With regard to the Iloimogregarinidn ol mam¬ 
mals, they were lii.si dwovued by iicntley in Hie blood oi a pariali dog (Cants 
familiar is) in Assam, and loiiliiiiicd bv James 111 1905. in 1905 JJaliour 
discovewd Ilmnoghgainiu jaiult Jialfoiir, 1905. m J audits gardoni in 
Kljiiilouin, and di'Stnbccl Hu c ycle ot s< hi/ogmn , but though numerous ex¬ 
periments wire coihIikLcI with .\tu^p\ylla clivjtutnr, species of J Jenna nyssns 
(mites), and Clinocons ratuiidatus, only'the liberated gamelocytcs have been 
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traced. A danger is to mistake Crilhidia pul ids of the Aea Jor a developmental 
stage of tlie II .jactih. 

In 1905 Christophersdiscos ered ll.gnhtlh in the Indian IHd ini [lit Hull u s 
indicus), and traced its s< luzogony and later < vst limitation in n louse 
(Ileematopi nus Stephen si) ; hut he did 110I observe conjugation, nor did lie 
reinfect rats I rom the louse, and dually in 1*107 lie appears to Hunk it probable 
that the evs Is in- described may have nothin?' to do with the lunmonn 3.11 jiic. 



Flo 1 (S •I.irM'.vci.i. otf Ihcmugiegumiu n;urr> H\noru. 

(\fter Miller.) 

I, 2. Free sporozoites in the intestine ot the vat pent Ir.ding the villus and 
entering the blood; 3, entering I hr liver cells; .j-S, seJn/ogony in the livei, 
0, mcrozoite about to reiulect a liver cell; 10-11. nvio/oiu. inleclmg a white 
blood cell; 12. free vermicides in the stomach oi the louse; 1?. conjugation; 
14, tlu* zygote; 15. ookinete in the stomach; 10. ookinete m the wall ol 
the stomach; 17, ookinete; 18-10, oocyst; 20, spoioblasts appealing; Ji, eaily 
sporoblasts; 22, sporoblasts; 23. kite sporoblasts; a\, ioiuulnmof sp-»*-.)/,.jites 

In 190G Adie discovered a ba-mogrcgaiinc in J'phnys rutin », T’alioiii mu in 
li. norvegicus, Christophers another 111 lulu s dumistua, I'atlon anolhn in 
Funamhulus pcnuantu. 

In 1907 Christophirs traced the sporogony ol It. cam-, in h'lrpu p/flu* 
sanguineus. In 1908 Miller contributes a most valuable papir on II- mum 
Ballour, 1905, under the term Hcpuiozoon pennciomm Miller, 1 y< >8, in wliii h lie 
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not merely traced out Iho t ji leof sc liizogony, but also fully that of sporogony. 

'J liis was the iirsl description ot the full life-history of a haanogregarine ever 
given. 'I'llis paper is also of the gi ratest importance in arranging the classifi¬ 
cation ot the Ilscmogrcguriiniln, im, as already slated, Ray Lankester in 1871 
believed that II. nunwui might be a stage ot Jrypanosoma rotatorium, M9d in 
this was supported by Millet in 1904, who (ousidered that he could infect 
clean irogs with lwcmogregarines by the bites ol leeches containing trypano¬ 
somes. 

Jirumpt’s experiments 111 t< m■ \ on Ihe spoiogony of 11 . bugi’ttrsis in the leech 
{l’lacobilella catimgua] also siippoits this, theory by finding a binucluate-*- 
conditionin theookinc Us. Ali.-s Kobe rts-on believes that ha-mogregariues have 
a trypanosoma*stage. '1 bese observe is would therefore classity the Hsemo- 
gregannicla with the I hum I eat a; but against this lirumpl in 1967 has shown 
that liillet was piobalily mistaken, ior ll leeches inlccted with T. inopinattm 
aie placed on a * clean' irog a trypanosomiasis results, and thfe fact tliat 
though Sam bon has oil tn seen liamogn gniincs in snukc-saud lizards, trypano¬ 
somes are absent or tare. 

'1 lie litc-lii:,ton ol 11 . turn is as worked out by Miller shows no trypanosome 
stage, and cleaily indicate?, that the lla-mogrcgaiinula belong to the Telo- 
spoiidia, and are related to the Giegaimida ami foci uliidea, as was pointed 
out by Jziveran 111 JhyS. 

With regjul to the 1 bemogicgarinida ot reptiles, a \eiy complete work 
i» that oi Sambon 111 wS 011 the painsites 111 snakes, where a full history 
will be found. Those whit li occur 111 tortoises and crocodiles hfore been 


studied by Damlewsky, Caste-Hum and Willey, Miss Robertson, Dobell, and 
others, while Siegel has worked out lulK the s« liizogony and sporogony of 
li. sh ptiMvvi in the leech. 

'Ilie lijemogregtinnulci of lizards have been studied by Danilewsky, Laveran, 
Mine bin, C. 1 , 'j.ui^i, and otheis, and those ot amphibia bv Chaussat, Izmkestcr, 
Jhllet, Durham, Driimpl, i^ihbc', Lepage, and others. 

Life-History. —'Jhe 1110*1 luuuatcly known file-history is that given for 
II.inures liiilloui by Miller. 

Schizogony.— 'llie asexual repioeluction takes jilace'in tlio rolls of the liver, 
in which the young trophozoite appeals as a small spherical organism with a 
laigu vesiculai nucleus 1 ont.iiiung a w c 11 -defined loiryosome. 'Jhe trophozoite 
glows at the expense oi the licci 1 til, the nurle.us ot wliicli is pushed to one 
side.and in due com sc* In comes a sc hizont, which divides into twelve to twenty 
meiozoitos,and a* rest ’ body. 

Some ol these rnerozoites 011 liberation enter fre sh live r 1 ells, and continue 
the c yde ol schizogony, while otheis uilei mononuclear leucocytes, in wliich 
they become encysted, and develop into gametocytes. 

sporogony.— Sexual reproduction takes ]>lace in a mite belonging to the 
Gn mil cicla- called I. chips ctimihinus Jterlese, which lives on the blood of the rat. 


'1 he gamctoi vtcs, libcintcd iroin the leucocytes by the digestive action ot 
the pm is ot the mite’s gut, arrange themselves m couples, which are at first 
exactly similai, but which later driblenliatc inio a huge cnciicling form, 
wine his mou granukii, and wlm li is probably the maciogamele, and a smaller, 
moic rouiulcti, and less granular mu rogaim-te. Zygosis now takes place, 
lornung an ookinete, whi< b glows, and leaving the gut by piercing the wall, 
forces its way into the body « avily, vvliii h consists oi a sciu-.t of small spaces 
between the "organs, ami further into the shea Mis of the muscles, and into the 
investing mcmbiunc ot the sahvaiy glands. 

In the tissues the* ookinete (my-i*. and bc-i nines the oocyst, which grows 
rapidly in size, and unde igot«. mu li-ar die 1*1011. 

The daughter midu migiutc \u VU v i ,vh\»h U>c cymes < overed with 

Vt to 100 bud-like pi ojec turn*. m cut h ot w )n> li a inn h i»s j.. (« (.«■/,, nt j Those 
bud* break ofUroni the . ennaj in.,** tonii the sjxjroMusts, the nuclei of 
which divide forming daughter nuclei, which gnthei at ihe pole* whUethm 
ivholc sporoblast encysts. Shod rorl-lihe processes 0/ rvtopC „„ 
tammg a nucleus now break oil irom the sjioroblasls, each ot wMch^ coSm 
iLSporozoite, of which there aie on an average sixteen to each sporoblwt 
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Infection of the rat takes place by ingestion of the mile, when the sporozoites 
are liberated by the juices of the duodenum, and become actively motile 
striated vermicides, which penetrate llu*intestinal \ illi, enter the blood stream, 
and are carried to the liver, into the tells ot which they pern irate, and start 
the*cyclc of schizogony. 

As the mites leave the rats during the day-time, and only Iced on them 
during the night, it is easy to understand the manner m vvlu> h the disia.se 
spreads from the sick to the healths. 

Variations in the Life-Cycle. • 

The litc-histoiy of II. min ,s is 
peculiarly interesting, bemuse it 
is fully known, but it is not quite 
typical for all ha*nu>niegalines, 
tdr in it the gamclot ytes alone 
are found in the peiipher.il blond, 
and they are cm Inset I m leu¬ 
cocytes. 

Other species, hmvevej, show 
marked different es irom II. mini . 
for the majority arc ioiind in ini. 




Flo. T49.— Ilamwqirqtvina nihil,,' 
Komi iuson, smmwim. he ni/n- 

CiON V 

fAMci .Miss Knlwrlson ) 


Im>. 1 )i» lit, limit rq'irniu initjtu has 


SIMM'S', SlIllWIM. 
1 I M \I 1. St IIJAiS Is. 


MaI.Ii 




1 Mtii Sit 111 In>11 1 


not while, lorpustles, while in ‘nine the whole pioii.-s nl si luzugofly is 
completed 111 ihe blnotl hlie.mi. llurtlnit .1 l<w 111me fit 1.11 «i 1 1 1-111:11ks sue 
ueicssary to siipphineiit the hit liiston ^im n .ilm\e. 




Flu. \- -IIiCiiwqii1 ini iint-f,iiit , ii\ 
SAamo.N: ^ 01 Mi Cl \mi. lot \n . 

(Allei h.imbon ) 


I'li. 15 j. -ll,r,utwti;.niii,i Miignttunii 
S \ MI’l'X. slltiWIXt. t'M'Sll.l AM» 
Oil \V.\t.li blNliS. 

I After humbon.) 


The peripheral blood of the vertebrate can contain trophozoites, Inzonts, 
and gametocytes lying either in led or white toipnst les. the two latter being 
contained in a double tapsule, which is probably fornud 1 *> the parasite, 
and which is always in dose attachment to the nucleus ot the liost cell 
Schizogony begins with the young trophozoite lying li ec m the t ndosing 
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cell, as an oval, fusiform, or club-shaped mass of cytoplasm with a large, 
homogeneous nucleus. As this trophozoite grows it becomes encapsuled, 
and forms the seliizont. which, when fully grown, is a large oval or rounded 
body, with a ernti.il milieus, and with the cytoplasm filled with spherules. 
This schizoid usually lies in an enlarged and clchacnioglobinizcd cell, m which 
it is seen to he mi Hounded by a thuk capsule, which shows three definite 
cleavage lines, of wine li two cross it transversely a short distance from either 
pnl'\ while the third is longitudinal. 

There are two vaueties of sc iuzouts, one which gives rise to relatively few 
large merozoites called ' macromerozoitcs,’ while the otlicr breaks up into 
relatively many small microiucinzoilcs. 



Flc.. 15? -II gamut wihibihs C\su-:i,i..\Nr amd Wim.i-.y, showing 

rif !' r.M’APl. OF Till'. (’. AMlitOCVIE FROM ITS C.APSULK. 

i \fter Ci.ielltni and Willey.) 


Plus dilfcientialioii is • cui.Mili m il tube. .1 pi elude- to the lorm.it ion of marro- 
and mic ro-gametoc ytes. I ; sn.ill> the sdnzont tin ides inlo eight, twelve, or 
sixteen merozoites, which in.cv cm ,ipe1 rum tlie en* losing c ell m the peripheral 
blood, but more gvucially do so in an 01 gun, such as the liver, lung, or bone- 
mariow. Othci lwmogugaiiues, like II. jaouti and II. uinrts. undergo seg¬ 
mentation in the c ells ot an organ mu h as the- livei. 

The gametoc-ytes an* easily ru« ogiii/jblc from the si.iuzouts, as they lie bent 
up in the capsiih , and because tlie enclosing cell is nut affected by the para¬ 
site 1 . It is not possible .it present to differentiate between the macro- and 
the microgametocyte. 



Fin. 154.- -Ilawngrcgantiu altgmanni Fig. 155 .—Htrmogregarina seligmanni 
' S \mkcin : Fmkk Spokont. Sa.mbon. 

(Aftei Sam be m.) According to Sambon. this figure 

1 probably represents conjugation. 

(After Sambon) 

In sin cl blond tlicv quit kly escape* from the e apsule, whieli may be seen to be 
double, lor Satnlum depi« ts a gametoeyte wliuh lias escaped from the outer 
wall oi the e apsule, but has the inner wall still adherent. 

When free, liny:11c seen to be ol an elongated, club-shaped form. At the 
thicker end, which is an tenor, there piojec ts a small retractile rostrum or 
beak, from whit h a clear line, probably a eytostome or pharynx, runs back¬ 
wards through the cytoplasm, and ends near the nucleus. 

The ectoplasm shows at times a differentiation into three layers—epicyte, 
sarcocyte, and myocyte—while the endoplasm is granular, and about its 
middle is found the round or oval nucleus. 

According to Sambon, conjugation can be seen taking place in blood spread 
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on an ordinary slide. The further history of the cycle of sporogony is onlv 
known in II. marts and H. cams ; the former has already been described, and 
the latter -will be mentioned later. 

Recently Henry lias shown tliat Balfour’s infective granule* is a phase in 
the life-history ol H. timondi. Haemogregarines can be culthated in Nicolle's 
blood-agar medium. 

No haemogregarines are at present known in hints nor. until recently, in 
man, but some peculiar parasites have been seen by Castcllani and Willey and 
others in the peripheral blood of man (p. 53S); whether these will prove 
to be haemogregarines, or whether tlie> belong to some other order of the 
protozoa, remains to be seen. Krempl has rreeiii Iv described a hicmogreganna 
in the spleen of a Chinese. 

_ Classification.— As already mentioned, the species ol tin* genus Hsemogrcga- 
rina Danilewsky. 1885, will hoarraiigud according to their hosts. Some authors 
recognize Hepatozoon Miller, 1908, with H. mans Maliour, 1905,‘as a type, 
and distinguish it by living m lcurniytrs. and sometimes undergoing schizo¬ 
gony in the cells ol the internal oru.ins. 


IlASMOGHK<JALilNKS OF T 11 K MAMMALIA. 

Hamogregarina ho minis Krempt, 1017. 

Definition,-- Nepmogrvgurma lound only in the splc»*n of man suitering trniii 
splenomegaly, in Chinn. 

Remarks.- J he ini< I lion appears to have been at i|aired 111 ('lima. 

Morphology.- I he parasite lues in red culls which in< rease in size. Inside 
the ml cells the organism lies m a 1 apsnie, 10x5 minims, and is vermicular 
in shape, being bent or twisted. There is a giauulnr mu leus, mnsllv central 
in posniou. I’arasitos winch liavu esiaped irom tile led cells and lie tree 111 
the plasma are identical with those lound in the 1 ells. 

Life-History. - 1 'n known. 

Pathogenicity. - -Believed to < ause splenomegaly. 

Hmmogregarlna muris Balfour, io ,: > 

Synonyms .—Leucocytozoon mitri'i Hallour, 1905; Ucpaln~oon pennciot,um 

Miller, 1908. 

H. marts is lound 111 the munomu lear leucoc ytes ol Epimyt. vorvegicu* in 
Khartoum, and in wlute inis 111 Washington, D.C. Its s< lii/ogonj and 
sporogony in Lclaps echhlmmr- have already been desuibcd (p. 470). It 
caused anaemia, suveic illness, and death 111 the rats. 

Hamogregarina eanis James, 19115. 

Synonym.— l.nicucyLozoon cants James, 1905. 

Hamogregarina cants was discos ered by l»entle> 111 the blood ol a pari.ihdog. 
Cants familians, in Assam, ami this disioveiv wa* lully tonhrmed l>\ |ames 
in 1905. Cluistopliers was tin lust investigator to trine out ils lull lile- 
history in 1906-07. 

It appears to be common in pariah dogs in Assam and Madras, but inoic 
particularly in the puppies and less common in the adults. It is also found 
m Ceylon, and, accortfiug to Dutton, lodd, and Tobey, it probably occurs in 
dogs m the Gambia. 

Morphology. —The parasite is seen in tin* white corpuscle ol the peripheral 
blood as an oval, unpigmcntcd mass which is ditticult to st.un, and which lies 
in>two envelopes—an outer foimcd from the cytoplasm ot the corpuscle, and 
an inner formed by itself. The cell in which it lies is not typical ol any 
corpuscle, though at first sight it resembles a polymorphonuclear leucocyte. 
When stained, it is seen to possess a nucleus in the shape ot a mass oI chromatin 
stretching across the body at one end. 

Schizogony. —Schizogony appears to take place only in the bone-marrow, 
and has not been seen in the liver or spleen. It begins by the parasite gathering 



486 


TELOSPORT DIA 


into schizonts in liver cells. The schizont divides into a large number of 
merozoites, leaving no residual mass of undivided cytoplasm, 'the ir.ero- 
zoites probably inteet Hie red blood cells, and alter a tunc tan escape intp 
Ihe liquor sanguinis as tree trophozoites, and invade tlic liver cells. 

What happens to the free vcrmiculc is not known. 

H&mogregarina funambuli I’atton, iyoO. 

Synonym. — Lcucocvtozoon Junanibnli l’atton, iy<>0. 

This parasite was found b’v Patton m 1 he large mononuclear leucocytes of 
l'unambuhts pennatu (the Kathiawar palm-squiiiel). 

It is found in cyst-, in tin- leiu oevles, ami as lice forms in llu: plasma. No 
evidence ol schizogony conl«l be lound. in the gut ot the louse ( Hamato - 
pi tins sp.) parasitic on these squiiic-ls viimic tiles could be found, and also in 
lllc* coelome, but mi tui tin i ileirlnpim ii 1 look place, 

Hamogregarina ratti \die, igui>. 

I Iiims n ha'inogieg.iime Iniiiid iii tli< 1 c moc j les ot lipimys nittus. 

Hamogregarina fells t hnstopheis, iyni>. 

Jake II. i on ink iniiiid niials. It was disc oveied by Patton. Schizo¬ 
gony and spur 

IMiMOGKLf. VK 1 NKS Ol- RKPTI 1 .IA. 

Hsemogregarines of the Crocodilia. 

//. hunk Ml Siinond, ion, in n.nigi tuny i oiiel ; II. crvcodilihurum 

llornci, lyifi, in (».s IruUninty titni.yp,.-> Pope, am I in ( i atuplnumtrs fuv. 

Hsemogregarines of the Chelonia. 

A very huge number ol lianiogieg.inuc :• arc known in Chelonia, but the 
best-studied Jiie-hislorv is that ol 11 . stcpunoi'i 

Hamogregarina stepanovi Dauilewskv, iH8y. 

H. stepan 07 ’i is a parasite in the ic*d blood-curpusclcs ot toiioises— r.g.. 
Em vs orbicularis ],. and t tstmlo 

It appears in two loiins- .me kidney-shaped, and the other long and thin, 
and bent upon itsclJ 

Ihe young trophozoite is i lull shaped, and grows into the broad kidney 
lonn, which in the Kmc ni.nmw, livei, oi spleen breaks up into merozoites, 
which, escaping from the red i ell. complete Ihe c\clr liv entering new culls. 

The trophozoite grows into a large o\al tonn, wlm li elongates until it gives 
use to ilie long thin lorni wlm h is bent upon itsell. It blood containing this 
iorm is sucked by a leech {Phitubthlla tiitrnigita Moqu -Tand), it escapes from 
the corpuscle in the intestine* and, entiling between the epithelial cells, 
dc \ Hops into a mac rogumelc or a inierogatnete, and forms an ookinete, which 
wand- i s into the bloodvessels around the intestine, and so gets to the.pharyn¬ 
geal gland.'., in whic h it bee oines an obi vst iornnng numerous sporoblasts and 
sjiorozoiu*', wlm h complete the cycle ot spomgonv by entering the tortoise, 
when it is again bitten by the leec h. 'J heie is also exidence of the infection 
ol the ova ot the leech in the finding ol sporozoites in the pharyngeal glands 
of immatinc embryo leec lies. 

Hamogregarina nlcorla Castcllani and Willey, 1904. 

This parasite is common 111 the tortoises (Ntcoria tnjuga Schweigg) which 
are found in the ditches and marshy lands round Colombo, and also in Colombo 
Lake. The young trophozoite grows into the schizont, which divides into 
merozoites. 
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Other parasites are :■ -II. laverani Simond/igoi, in Envy da gyn nosa Scliocpft, 
H. mesnili Simond, 1901, in Kachuga tectum Gray; H. billeti Simond, 1901, 
in Trionyx cartilagincus Roddert; H. stepanoviana I^iveran and Mesnil, 1902, 
in Damonia reevesii ; H. vara f-averan and Mesnil, 1902, in Damonia reevesii ; 
H. maumtania Sergent, 1904, in Testudo ibera Pall.; II. bagenesis Ducloux, 
1904, in Clemmys leprosa Schweigg. Its sporogony i*> said to occur in Placob- 
drlla catenigrra Moqn ,-Tand. II. vittaUr Robertson is F.mvda vitlata' m ( Figs, 149, 
157, and 158). 

Hemogregarlnes of the Ophidla. 

The haemogregarines ol Ophidia art numerous, but Iheir lilc-liistory has not 
been properly studied. They have mostly been described by Samlxin. 


H&mogregarlna mirabllls Castellani and Willey, io "4 (Fig- 153). 


H. mirabilis is a parasite in the red cells ol J'ropidnuotus pis tutor Si tin. 

The trophozoite is vermicular and large (12 ft), and stains uniformly blue, 
leaving no clear pole. The mulcus is dense, and placed near the anlcriot 
end, and is enclosed in a ,well-developed 1 vtocvsl, [which is stippled with 
SrbUtfnur'h dots. 

Other forms are: II. pvt horns 
Billet, 1895, in Python relit ataris 
Selin.; H. pocotki Samiton and Sehg- 
mann, 1907, in P.molnrtu. L . If. sekat- 
he hi Sambon and Seligmann, icy >7.111 
/’. spilotes Lacep.; 11 . nttjat l„i\ei;m. 





Fin. 157.- -Hmnogrrgarina ml tat a F10. 158 .—Hmnogreganna vittater 
Roijertson: a Broso Form, snow Kohirtson: Gamktocytp.. 

ING PbCrUAK Kbl> Houii-.s. 


(After Miss Robertson.) 


1902, in Saja triptufians Alcir.; H. mocassint Lax cum, 1902, in Anctstrodon 
pisetvorus l’al.; 11. crotah Jjiveran, igoi, in C rotalits t>m fluent us ; IT. schgmanni 
Sambon, 1907. in J.achcsis nittlus ; H. zamcnis ijiverun, 1902, in Z aments 
hippocrcpis L .; H. man sou t Sami mu and Seligmann, 1907, in /ameuis flageUi- 
formts L.; 11. refringens Sambon and Seligmann. 1907, in Pseudaspts cana L.; 
H. rarcfacicvs Sambon ami Seligmann. 191*7, 111 Coluber carats Holb.; 11. cant- 
liei Sambon, 1907, in F.ryx covicus ; II. terzti Sambon, VO*’7. in the boa- 
constrictor; and manv others. 


Hamogregarines of the Sauria. 

The best known of these is If. lactrtarum Pamlewsky, 1 .*<85, in the rod cells 
ol Laccrta mural is l^mr., 7 .. vttu/is l.cui , L agihs L., and I., acellata Daud. 

'1'he young trophozoite grows into .1 silnzonl. which is enclosed 111 a 1 ylu- 
evst, and which breaks up into merozoitesm the livci, spleen, or kidney. 

Among the inerozoite*. there may be macromerozoites or miciomcrozoites. 
which are tliouglil to be piciursors ot the macro- and micro-gametocytes wliich 
develop in Ixodes nemus L. This tu k may iniect the lizard in the adult stage, 
though this must be rare, as it usually attacks mammals, and then only by its 
nymph® and larvae. 

_ A number are described: 11 . thomsoni Minohin, 1907,111 the Himalayan 
lizard {Agama tubemtlata ); II. schaudinni C. Franca, in Lacerta ocettata Daud. 
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ll/K\J()GRKO\KlN r l-S OV THIS AMPHIBIA. 

The best studied ol these is U/rtHngrcgaHna minima ( haussal. 

Synonyms. - 7 >npnrnfiiim ianunnn I-unkester, Laveranut tanarum Grassi, 
//. > 4 tturnm Kruse, I.unkcsh n lIn run arum J«abbi\ 

I lils parasite is Jnui»d in tin- io-l cells, leucocytes, and tissue cells oi liana 
esculenta I.. 

Sc hizogom takes place m the spleen, liver, kidney, and lione-niarrow, where 
llie cytoc vsts cnuUiming round sclu/onts, wlmh break up into five to eight 
mac luuiernAntes to 8 /i) or uiiineiou.s niKToiiioroAiilcs (3 to 4 ft). 

file spcuonl is c lult-sliaped, anil sporngonv takes place, according to Billet, 
m the leech (UclMnltUu), but his account is very doubltul, and will require 
c on Urination. 

Ilinlze gives a cpnle dilfetenl development in the intestine ol the froR, 
hut it is possible tli.il he mistook .1 conidial pai.isitc lor the sporogenie 
stages. 

I in 111.1111 note s .1 l)n p,inn/nim (h.enmgregarme) in the blood of a toad in 
Para, and a lUuIvlos .iwa (Kibbi-) in the internal organs- the* lormer is the 
sc liizont, and thc-lattn tin spcuonl and tumid evidences ol conjugation and 
cist-iorination in lit Us led on these toads. 

II. sph ihii ns Lnbbe, looS, is toinid 111 liunu fsriilruta in Portugal. Jl.liptu- 
(lihtvli Lesuge, icjns, is toiind m l.t pl-i/m l\lus <>ct Unfits in Argentina; Lanka,- 
trtcHu trihmis I'anthain, 11105, m 7 »■//,ni 1 ris'nlus. 

ii.i;mo«;kl(,ai<i\i-.s oi- iile nsercs. 

Fish ot all kinds and in all pm Is oi the woilil appear to contain these para¬ 
sites. 

Hmmogregarinasimondi Lavc-rau and Mesml, 1901. 

II. simomlt is a p.u:isitr in >»•/*>f ,ul‘;tui- (the sole). ,Seliirogony takes 
place in the led corpuscles, these lu/oiit dividing loiigitudlliallv into two, torn, 
or eight uieio/oites. Spoiogoiiv takes place in riatvbJclla soli a- Kroger, a 
leee h toiind on the sole in wine h o<>kuu b s have been tound. 

Haemogregarina anarrhichadis Henry, 1912. 

II u mirth it limit-, is imuid 111 the < atli'-li I thinnii has liipu n. 

Otliei lisli ha-inogiegaiine-s an- II. big> mma I,a\ era 11 and Mesnil, 1901, in 
Hit 11 mus ph“ln. II. (fHittlrigcmif'ii in ( alhouvmus Ivru, II. plat caste Lebailly, 
Kit 4, in /’h r/roi/i clt s phih .s.sii, II. y-i.-iipici/ws Mine Jim and Wooelcock, 191c*, 111 
Tvmlti Inn i hi. 

I'vmiiy 7 u\,if*la\Hiuiu' Franca. 1917. 

Definition. lhTmosporidi.i wilhout ha-mo/oin grnrially living 

in W’hde <c)k in the organs ol vet trbiutes. 

Type Genus. To.\o plasma NimUr and Mance.mx, rrjoK. 

Remarks. Only two p nera it is possible that some authors 
might plan- l.lleipsisamu Fr.iu^a. hji r. and some allied genera 
therein. At present wv have* clai-hilted these with the Piroplasmidte, 
Ovoplasma m.iy ako come here. 

Classification. 'I lie- gemia oi the* Toxoplasmida- may be recog¬ 
nised as billows 

A. With a de■!mite nucleus -l\xopiasma. 

15 . Without a nucleus*- -Ovoplasma. 

Genus Toxoplasma Nicolh* and Manceaux, 190.S. 

Definition. —Toxoplasmidre of oval or reniform shape, reproducing 
by longitudinal division or by multiple division inside cells. Live 
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usually in mononuclear and polymorphonuclear calls in the spleen 
and internal organs. Ran-ly soon in the blood. 

Type Species. —Toxoplasma gondii Micelle and Manceaux, 190S. 
Other Species. -T. cuniculi Splendore, roo'j, found in Oryctolagits 
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citnicttlus in Brazil, and T. rani n Mello, n)io. found in the flog in 
Italy, (lemiany, and Brazil. The^e two Innns and T. pyrogr-nrs 
('astellani, found in man an- all pathogenic. 1 

T. tail'd* Prowazek. r«>ro. m Japan. /’. mitsnth Sangiorgi, T 9 r .». 
in \Iit. s ninsutln s in Italy; /'. s riuri ( oles r«)i (. in Kugland; I . ratti 



Figs. ifto-ioj. /’i>irt/»/rts»w pvmijnu^ ('\si 11 lani. lor. 


Sangiorgj, 1915. in Mns ratlus in Italy; T. sp. (?) PIiiinner, r<)i5. in 
Cryptoprocta ferox ; T. cavier Cariui and Migliano. 191b; T. sp. (?) 
Tlieze, 1916, in Myceles senicnlus are mammalian parasites. 

A number of forms are known in birds— e.g., T. avium Adie. 1909; 
T. sporophila (Aragslo, 1911); T. neophrontis Todd and Nolbach, 
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1912; and T. fran/tv do Melo, T915; with two unnamed species by 
Plimmer, 1916. and iivi by Carini and Maoiel in 191b. In snakes 
one species unnamed was iound by Plimmer in 1916. 

Toxoplasma gondii Niro 11 e and Mam-eatix, jgoS. 

lindoleucocytii crescentic parasites 0 to 7 ft by 3 to 4 fi, found in the spleen 
and other organs of Ctniodactylu<i gondii. 

Toxoplasma cunleuli Spletulore, 1909. 

Found by Splemlore in t lie* spleen anil other organs of the rabbit, in which it 
produces lesions lesenibhni* kalu-azar. Shape, o\al or reniform; length 
5 In 8 /i, bn-adth. to 4 /t. 


Toxoplasma pyrogenes ('note'll.mi. ror/>. 

Definition.- -I'ux«/plasma pathogenic to man. 

History. -Pound In* t'nstell.iiii in rorj in .1 isiv of splenomegaly in 
the tropics. In T()iO a simil;i 1 parasite was found bv Fedorovitch 
in the pcriplieral blood of .1 case of splenonirgnly in a eliild on the 
Flack Sea coast, and also in the blood of a dog from the same 
neighbour'll 01 id. 

Morphology. Roundish oval or crescentic bodies 2-5-6-0 microns 
in diameter, with blue staining cytoplasm, and with one large 
roundish mass ol chromatin at one pole or in the centre. In one 
instance, the iaiutesl appeal a nee ol a flagellum seemed to be present. 
Occasionally the bodies were l.irgci, roundish or pear-shaped, and 
possessed two chromatin masses, one at each pole nr close together. 
The bodies were generally fn e. and milv in on<-spcciinen were a few 
found ill a leucocyte. 

Wliili* m Ihf spleen numerous bodies ol this dost riplion were 1 on nil in this 
i use, m ilie pei ipln nil blood tin \ were absent. In the peripheral blood some 
peculiar slrin lnrt*s uue observed ol roundish or pymonu appearance. 
I Ih\ wen* mosilv \ :i< notated. .md look a pale blue colour with Romanowsky, 

and showed si-vu.d l.irgi inn-... ihmni.ilin, ( a si el lam at first thought 

thit 1 the-e uni'llf be lelalid lo Koi li’s Ihv'iis m pht^wnlaiiuI. which are 
ioundi-.il, o\.‘l, or no gid.nIv -.hapul t 1 1 Is S i » nn« ums in diameter, found by 
km li in Alrie:in i.illle ichi-ring Imin l-ast load l*-\u. Koch’s bodies were 
l.itei • litssiliiil undu I ’iioplatma [>v < i<iud>-i who believed them to represent 
a stage in the lile » vele «d /ht it, nit paint. 

Against this hypothesis r.-i aelhmi obsei ced that tlu\ wexe only present in 
the blood and not m the spleen, and the i In on la tin masses were much larger 
than those m typual K<« h's bodies. Cnsii-Hani wa-. iik lined to believe that 
these lioilit s Iound in the blood wue relaud to ’Ioxophesma found in the 
spleen in some similar manner to that 1»\ win* h Koih’s bodies arc: related to 
1 In-ilc ii.i. li must be leiiieiuheied tli.it fastillani's slides were examined 
bj a ininibi r of piotozoologisls and im-dual men, all of whom agreed 
as to tlie parasitic and pioto/onl n.itineol the bodies; but while the majority 
regarded tin in to be l ovoplu'-mn, otlieis held the view that they might 
represent a mw genus between Toxoplasma and Txisliniania. ami a few 
thought that the\ might be a mivtiue id Toxoplasma with Theileria and 
Aiiaplasma. 

Life-History.- -Unknown. 

Cultivation. —So hr not cultivated. 

Pathogenicity.-- --Probably the cause of a splenomegaly in man. 
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Genus Ovoplasma De Raadt, 1913. 

Definition. —Toxoplasmida; without defiuite nucleus. 

Remarks — Some doubt has boon thrown upon this genus and 
its species. 

Type Species. — Ovoplasma anucleatum Do Raadt. 1913. 

Ovoplasma anucleatum Do Raadt. 1913. 

Definition. —Ovoplasma ring-like, with large vacuole, found in 
man. 

History.- -This parasite; was found in Borneo in the spleen of a 
Madurese with splenomegaly, who was bom in Java. 

Morphology. -The organisms woiv generally found in mononuclear 
leucocytes, though rarely they Were in the red cells. They were 
ring-like, with largo vacuoles" and without any nucleus, hut the 
cytoplasm collects on one side oi the vacuole. Sometimes it was 
pyrilonn. 

Life-Cycle. It reproduces by budding and by binary fission. 

Pathogenicity. -May be harmless, but in certain cases pathogenic. 

Famiiy I’iruplasmidiP I'ran^a, ujoq. 

Definition.- -Hiemosporidiu without h&moznin living in rod blood- 
corpuscles. 

Classification.- -Paraplasma Seidelin. 1911, is the resultant of 
certain blood conditions, and is not a parasite. Clohidium Neumann, 
1909, and human 0 plasma Neumann, rgny, require lurther investi¬ 
gation. 

The following genera can be differentiated:- - 

T. Pi 10 plasma Patton, 1S95. 

2. Smithia Franca, rcXKj. 

3. .V uttallia Fi .mca. 1909. 

4. Thcileria Bettencourt, Franca, and Borges, ro‘>7- 

5. Achromalicus Dionisi, 1900. 

6. Rangdia ('aiini and Maoiel. 1914. 

7. Rossiella Nut tall, 1910. 

8. Klleipsisoma Franca. 19m. 

9. Nicollia Nut tall. , 

10. .-1 naplasma Thoiler, 1910. 

11. Rarlondla Strong, 'I yzzer, Briie^, Sellards, and (la^tia- 

buiu, 1915. 

A. Cytoplasm voluminous - 

I. Rounded forms in red cells with circular nucleus. 
Schizogony by binary division inside red cells. 
Division may "continue and form a number 01 large 
merozoites- -Rossiella . _ . - 

II. Oval forms in red cells, which they del 1;cm og lobinize. 
Nucleus large at one side oi parasite. Schizogony in 
the lung— EUeipsisoma. 
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B Cytoplasm easilv visible :— 

I. Schizogony known:-- 

(a) Large pear-shaped solitary forms. Numerous 
mero/.» >it rs- 1 chromatinis. 

in) small oval or pear-shaped forms. t»floii in pairs. 
30-rnn nii'i'ozoitcs -Rangelid. 

II. Schi/ngonv unknown: - 

(a) Division in pairs - Pimplasma. 

[h) Division m lours: -- 

1. Nucleus without (limor|»liisni‘ - 

\) IV n-shaped swollen parasites occupying 
the whole bieadth of the corpuscle- 
S mi/hid. 

in) Small oval loims, no bacillary lonns— 
Xnifu/lia. 

{< ) Bacillary lonns -The He rid. 

2 . Nucleus with dimorphism -A 'ieollia. 

('. t'vfnMiiMii nsuallv invisible:- - 

1. Coccus like bodies lound in .iiiiiuals -Anahlasmu. 

II. Bounded and md like bodies* - 

Exlicmitv small, an<l foun<l in man in Oroya fever— 
Barlo net la. 

Genus Piroplasma Patton. rSps. 

Synonyms. -Ilanialoeoeuts Babes, iN.x.x [non Agardli); Pvrosoma 
Smith au«l Kilborne. iSp ; [non IVron); /\oilioplasma Schmidt, 1904; 
Apinsmna V011 Wandollek. J.N75 (nun Blanchard, 1855); Babesia 
Starcovici, r8<).j. Am dm*hot idiuni Boiiomc, 1N95. 

Definition. -Piroplasmida* lixini: inside red cells., without volu¬ 
minous. but with easily visible, cytoplasm, not possessing any pig 
incut, and multiplying by division. 

Type Species. Viro plasma hovis (Babes, iSXX). 

Classification.- -I'li-Te ai«- a number of species. 

A. In boeines : 

1 l J . htrei s (Babes. iSSX), spread by Boo phi! us annulatus, 
B. aushuli \ and /». •leeolorahts -America, Australia. 
Asia, and Africa. 

2. V. divervens MacPadvean and Stockman, spread by 

Ixodes ririnus hurupc. 

I>. In sheep ■ 

3 - P- whs Starcovici, rS<jspiead by Rhi pice phahts bursa — 
Europe. 

C. In dogs - 

4. P. canis Piana and fialli-Valerio, 1895. spread by 

Rhipiccphahts sanguineus everywhere. 

D. In horses :— 

5. P. caballi Nuttall, 1910—Europe. 
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E. In rodents 

0 . P. muris Fantliam, rq<>5 -England. 

7. P. avicitlaris WVnyon, 1008- Sudan. 

V. In monkeys : ■ 

8. P. pithed 1 *. II. Koss, T(j05 -rganda. 

Piroplasma canis I’l.nuiaml Galli Valerio, 1X05. 

Synonym.- JSabcua cum* 1 'iana ami Galli Yalcim, 1 N*j.» 

In iSy5 l-’iana and Galli Valerio loiiml a «ha mi lerMn hfeiu.ito/oon 111 1 lie 
red blood c orpusi les of a dog Avliit 1i was liilcslcd by lii Us (/mi/i s rn/u.-.ii j. I..). 
and which was sultiring liom level. weakm ss, .mil slight j.mndne, alter 
having limited in marshv lotahlics. I Ins kciuatowion o<< upnvl \ to j per 
cent. ol the c orpnsi li-.s, ,md iiImi iuiiiiiiiI lire m llu plasma Iii I In mr 
pus< les the pam.-ati s appealed as pvrihinii bodics.as maa\ as two, three, lour, 
or live in one corpusc le, and showed anicrboid movement. I'hcdog in question 
rcoveied, but in oilier dons ihe po-t-iuoi b in showed Hind blood, i unvested 
livei and spleen, with nli-in staining ol ihr n-siies ami m•loth loci m tin- 
omentum near the pamreas utliei s\niptoms noted bv 1 lit 111 in dogs 
weie hicmoglobinuna. anorexia, piostiation, ami ein.n iation. 

in iHyq lluleheon desi libed the ill .rase i ansrd by this parasite as ‘ malig¬ 
nant jaundice' or* bilious le\ei ’ in dogs It is also known as ' malignant 
inalaii.i,’‘ hondziekt/*,' and ‘ malaiial le\ei,’ and is said to ha\»* ottrn been 
mistaken lor distemper. 'I lie djse.isi is b\ no imaiis uiuomnion m dors in 
Ihetiopas, and slioiilil be tailed* « aiime piiopl.ismosis.' 

Geography.- It is known ill Kuropc. rspi-iiallv ill Lombardy and other 
parts ot Italy; also 111 l-iamt. I11 Alma il is Umnd 111 South -Vinca, hast 
Africa, Senegal, and other paitsoL Wist Alma, .md also m North Atrna. 
1111 ludiiig Kgypt. ..Nuttall sugecsls, howevei.that the Atman I'liopla-nna may 
be diflercnt bum the !■ uiopt an. In Asia it is loiiml in India and (Vvlon. 

Place and Season. ->11 appears to lie unue <0111111011 in coast towns and 
districts, and less t amnion in Inglur inland plm cs. It serins to h,i\r a 
seasonal variation, but this is not pioptrly und< 1 stood. 

The Parasite. I he Iite-I \ 1 le ill the ilog has been most t an lullv simlied bv 
N T uttall and Giuliani Smith 

In the liesh blood it is noted tti.il the inteded loipusile- an pale and 
enlarged, and ionium iricgului, din k ioloiired, peai shaped bodies, possessing 
a central ldiaitnc portion. Vniu-lmid 01 globular non motile bodns may 
be noted, and also many trie hums. 

In spotiniens stained by Leishinan's method the paiasitis sum to tourist 
of a lilue-toloured cytoplasm. with a delicate vat nolated or tiaboi ular stun - 
ture centrally, but inoie condensed around the periphei \. '1‘Jiis 1 vloplasm 
may < ontain a single homogeneous mu h us. v\ hu h has a vn id ted « oloiir, and 
is ollen tonnei ted by a tlun sti.ind with a loose mass oi t luoinatin. wlm h is 
situated near tlie blunt end. 1 lie ]iarasitei ont.imsa vat nolo. 

Schizogony.- A lice pvnfoim paiasitr (psnlonn stage)* enleis ,1 1101111aI 
red blood-corpusile and bcinines loiimled (iing stage) 111 shape, while the 
loose mass oi ihromalin is diawn ilea 1 ' to the original mu lens, win re it ton 
ileuses, Vinally it luses with that milieus, lorining a single ihroinann mass. 

The parasite now tlnows out psem Inpod 1.1 amt appeals as an atmeba 
(anui'lxiiil stage), and the 1 hromatin siibdiv ides into two tim<|imI iii.ism-*. 
eon net ted with a thin strand. 

'lhis amoeboid stage lasts loi a long time, at the end ot whuli the pai.isitc 
enters ujion a quicst enl stage, in wlm li the vat Hole appears in a siibuntrnl 
position, and the chromatin, which lies along its maigin, has its two masses 
widely separated, though still coiineded by the thin -11 .ii*tl alieadv n 1 erred 
to. The smaller mass has divided info two, making 111 all ilnec masses ot 
chromatin connected logt thei by chromatin stiands. 

I wo small symmetrical processes of cytoplasm protrude from the parasite 
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in the neighbourhood, ofr the two small chromatin masses, which they carry 
with them. 

The processes enlarge at the excuse of the rest of the cytoplasm, and the 
vacuole divides, and the mx ailed liefoil stage is reached, in which the main 
mass ot the chromatin, mu. h reduced in size, lies at tlie base ol the two 
processes. 
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i ; i(. i - I MA«.ram or rif r J,ifk-Cy» M'S or I’tw/tlasma cants. 

(After Nntt.ili .uid r.iali.im-Smith, Chiittiiphcrs and Hrcinl and Kinghont.) 

i-iajr, Uej* xliutimi by simple ditisuui, ti-u, repmdurlion by multiple 
division, A-h development ol a fl,igell,ite form; 12V-25, sjiorogony in the 
tick. 

'I he single siiaiul mi.iiei ting i he two smaller chromatin par tales has 
shortened and disapjiiaml, so ilint the si j anil of each small mass now rises 
directly from the principal chiomalin mass. This now divides into two 
nuclei, connected by a ■'Hand, while the cytoplasmic processes become large. 
Finallv, the cytoplasm divides, and two pyrilorm parasites are found lying 
side by side in onecorpusc Ic, an arrangement i onsidcred typical of a piroplasma. 

in each parasite is a vacuole, and a principal chromatic nucleus situated 
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near the pointed extremity, irom which a tail ol loose chroma 1 in runs along¬ 
side the vacuole towards the blunt extremity. 

•The corpuscle now ruptures and liberates the two parasites and somu 
granules, representing residual matlir, bom the pamsitc or the torpusrle, 
or both. 

Two slight variations ol the pioccss have been described by Nuttall amt 
Graham-Smith; in one the two nuclei and then sli antis Jorm’an hourglass- 
shaped muss, and m tire other the slmml and su< ona mn leus loini a reticular 
mass; but botli develop into the stage depicted m the diagram. Four 
pyritonn parasites may be found m a corpuscle instead ot two, and this may 
come alx>ut by an invasion of the corpus* le by two pvrilorm shapes,, whic.Ii 
proceed to division, or by the division ol the uninuclear 'Shape into two, 
both of which proceed to develop ngulaily. Kipiodin tion by gemmation 
with the toimalion ot one or two Unis has tie* u di m ribed by Drciul and 
Hindlc, and of main l»uds by Kinoslulu. 

Flagellate Forms.— Nuttallaud Gia.ha.Mi Smith m i<j>>5dcs< idled huge lorm.-> 
in the blood of the fust dog whn li they inti i ted in t'anibridge bv tit ks from 
South Alma. These tonus win Ionntl on the lourtli, filth, and tenth days, 
aud oecuned in the pcriphunl blood and in that lioni a kidney. They 
were sausage-shaped, with ioundi-d ot t<ipuim> e\.lreinilies. In some the 
chromatin was almost entirely * om enlratcd in the middle, while in others it 
appealed to be ol loose lex’tiuc. Kinoshita lias wen similar parasites m 
blood Irom Hie hunt, thep«m< rca-.and the lungs, il(i i death. The siguiiu ante 
of these parasites is not yet undei stood . 

Free jiarasites with fliigtlla-likepioi i soi-s Ii.im* hem seen li\ I’oimd, Bowliill, 
Lc Doux, Nuttallaud Graham-Smith, Kiuosluta, 1 ulhkuii. and lh end anil 
Hindlc, the last-mentioned obscrvcis dcsi iibing tin de\elopim-nl ol large 
biflagillatetonus from the iiouual iutia* ellulai pnasitc. 

'I’lie signihiumc ol these hum-' is not uinli istood, lireuil and 11 mdle 
considering that they me sin h vciy timiMeni siupts in the lde-iustoiy that 
they may easily In i ovei looked. 

The development as gi\>n In l’.ieinl .iiul llmdle is associated with a 
binueleat ed I oni i. , 

Cultivation. —Kleine. Nuttall. and Graham-Smith have attempted toculti 
vaic/ta/jcwif i-m/.wn delibnnaicil blood. klmu 1 i:is«»I >m rve<I elongated forms 
with radiating pun esses, similar to I how Imind bv Km h m ticks 

Nuttall and Giaham-Snuth hn\i observed tin same loinis, but loiisidei 
them 1o In inline ellulai, the luruioglohm having ne.uly disappeared from 
ihe red i ells. 

Inoculation.- It was fust shown h\ l>i. I'orriugtoii l‘nrvis in iyoo that the 
disease could bcspicud tiomdog toeing by bloml inoi illation. 

Infection from Tick-Bites.- -1’iaua and Gulli \almo, when they discoveml 
the parasite m 1805 in Italy, suspi ■ ted that it was transmitted by the tic lc 
Ixodes tiduoms T.., but the hisi aitual ch nunetiation that this really took 
plaic w'iis by J.omidsbur\ in iij*• i, by tin Intis o! ihe tn k H/rmophvsuhs 
leavhi Audouin, m South Alina. 

Dcrnmceutor nticululus lulu. is suspei 1 c-d as the spuutlcr oi the disease m 
France. • 

This subjei t lias been can lully inv cMiguicd li\ knmdsbury, who finds 
that the parent tick, having gorged with blood, lulls to the giouutl and lays 
her eggs, which develop into six-legged lai v ;c 

These larvae do not mleei the dog, w'hu h they attack as soon as possible, 
and on whom they remain tw'o days sin kins blood. Aftei diopping oil. 
they in due time shed their larval skin, and become •■ii*ill legged nymphs, 
whii h again bite tin* dog, but do not m lei lit. 

The nymph, after dropping oit, undergoes me la nun plio.as, and sheds its 
nymphal skin and becomes the sexually matinc tuk, which is the only toim 
that spreads the infection, a fact contiimcd by Nuttall. 

Christophers has traced out the development m Emhipta p Indus sanguineus 
Latrcille, thus finally confirming the idea ol the transmission tlnnugh the 
tick. 
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Development In the Tlek. —When an adult tick or a nymph bites a dog 
and takes in blood < oiita tiling tin* oval parasites* already deseubod, these 
parasites develop in 1 lit- gut into lound oi oval Ixxlies, | to 5 /* in diameter, 
the clirontatin remaining undisturbed. 

The (vloplustn now paitially divi<les into a poiuou with and a portion 
■without chromatin, the latter tinning imind to form a tail to the Jorrner, 
thus constituting « 1 hil> shaped Imdv. wlmli gradually beiomes nil ookinete. 

In tile adult 1 he.si wand 11 into the ma. w Idle m the n\ mpli they simply pass 
into the emit! ,\ on n tissue. 

In eithei tase the\ bn onie rou m lei I, and Imm the .evgote, whieh breaks 
iij• into spoioblasp, and llu-si, agam, into spoio/oites, w hn It liileet thesalivary 
gl<md>ul thenvinph.ind the.ulidt id tliesei olid generation. Thisdeielopment 
explains Uiimdsbiii \ ‘s 1 xpiiinu uls. 

Pathogenicity.- I !i. palliologii 'll eitei ts sue divided l»\ Noiard and L.e- 
c t:i 1 in in mid two t\ |»< . 1 In .11 uii. alwa\s laisil, and the subauue. ending m 

liimm. 

.huh I'‘Hit J11 tin 'Mm alt. K U the dug qua Kl> l>eiouii-s ill with high 
level (|>> « :n 1 onipaiiu d with gnat weaUnes-.. Viter the attack ol level 
• onusa it.i;r ol subliminal n mpi laiuu >. 1 lie niiiioits membrane bet ornea 

pallid, bluish, 01 a ((nc. JvV-piialinii is labouied, and the movements ot the 
aniin.il aie >hak\ \nniiiinu i> 'iii|Uint. I he spleen is enlarged, the urine 
albuminous, and in $*5 pel ■ ■ 111 ol 1 .i-.es then- is ha-mnglobmui in. The blond 
is pale and vvatuv, and tin seiiim st.nmd with h.emoglohiii 01 bile pigments; 
tin led loijiiisiks aie iidimd \tn one dog. .nioidmg to Wiighl, 1 10111 
5,Si ■..iii'ii to 1 .oiKi.niii j and nltiied sum In 1 oiiiing laigei, oilieis sinallii, 
than nonnal. and ollin miiliatn!. I he ha moglobui is diminished, the 
snuillest amount nbseivid La 1 iu> 17 per mil. I siiully llie JcUtoiyies are 
iru 1 eased up to ivin imu., b'lt in sunn- 1 .im . thev aie ledmed. I’oly- 
moi plioinii h ai sind inoiiiiniiili.il leuio<vies >h.ue tin general inerease 
I'hagix v tosis is uni i-m 1 gi-i h . I-mg i.m lv nut with. I hi animal dns 111 
I 1 • Ull till! 1 to >I\ ll.U ~ 

^ill-fituf, I ,-i hi.- I his i> i li.ii.n ii 1 i/ed l*v j'iogi i'ssiv e aii.eiuia anil liehle- 
ne-s, with >01111 tunes .1 little liseinogloliiiiiii 1:1 or ,1 litl.le i< tiitis. h'evet nmv 
at hist be high, bm gcmi.illv tall-, to uoimal. I he nii.rmin is very jiro 
noun. id. and is ai ■ oinp.iini d will, paralysis, eti . 

'I lie .1 11 .11 I. last > si\ w 11 l.s. .1 in I 1 In. 1 ouv.ilex eiu e lakes lluee UloiitliS. 

Post-Mortem Appearances. I tie nni<ou> membi.ines aie pale, and theie is 
lilem -laming ot the ti.sii.s Congestion and eiilaigimcnt ol the spleen, 
mole isirilv ol tin livei, o-di ma ol the lungs, < ongestioti ol llie kidneys, 
ami inliaiinnation ol tin sioin.n h and mtotim's mav be nottd, but some¬ 
times no linn losiopiial h -ions .11 e to In -ei n. 

Histological.- I In I.i])ill.mes ol llie alvioli aie dil.ited, and tlit lr walls 
show some pioliteiution ol the cells, and there may be leinoiytes and roil 
1 rn'pusi les hi the limit n ol the stir •( 11. 

In llie heai 1 tin lapill.iiiesuredilatul.aiiil tlnri m;i \ be slight hamorrhages. 

'I lieu is no i li.mgi in tin >kihts\l ninths. 'Ihehvir lists lliciential vein 
and the mit ilobid.n i .ipillam s nun h dilaii d, as aie tin iiilialobulsu vessels. 

J he iilirous tusiie is noini.il, but llu hvu iclls aie distoitcd, ami 111 many 
‘uses dfstioved I In- sjilten loidsijus a Jaige quantity ol blood m its pulp. 

J lie kidney^ oiil\ show dilai.ilion oi (lie blood \ 1 >si 1>, espei 1.1II3 those ol the 
glomeruli, 'llu aiju-sm usd isip>uli> hay* .ill tin 1 a pill. 1 lies (cortex and 
medulla) dilated, a> h.i> tin pam reas. In the brain and spinsd lord there is 
only slight dilatation ol tin- capillaries, and slight ev ess ol 1 i-rchio-spinal 
thud. In the small uui stim tin vi-smIsuI the mIIi are« ougesleil and now'ded 
with infected loipusi Us. as aie those ol the mesentery' and omentum. The 
lymphatic glands sm normal, cm epl dilat. 1 lion ol their smaller vessels. The 
general histological lomhtion is ingot genu-tit ol the 01 gans by dilatation of the 
inpillanes. 

Treatment. —(,)uinme, In n/onle of soda, 1 alotuel, eti., have all been advised. 
iSultalland Had wen have introduced Trypanbleu treatment with success. 
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Piroplasma gfbsonl Patton, 1910. 

This Piroplasma has been found in dogs and in the jackal (Cants aureus) in 
India by Palton. 

Morphology.--In films iroiu the peripheral blood it is seen as small rings 
o*i fj, 111 diameter, with one or two ihromatin masses, ol which the second 
is mu 1 h smaller than the first, to which it is oltcn joined by a pink thread 
Oval parasites, with a long amoeboid process, are also seeu. 

Division.- -Division is by binary fission, giving ris-i to a number of tornis 
enclosed in one leucocyte. 

Pathogenicity.- - J t causes one variety of < anine pu oplasmosis. 

Piroplasma bigemlnum Smith and Kilbome, 1893. 

Synonyms. —Pyrosoma bigennuum Smith and Kilborue, 1893; Apiosoma 
biganinutn Wandollek; Habcst 1 bon < t liauvclot; l.\ oUioplnsma spccificum bovum 
Schmidt. 

P. bigemutum is the cause ol Texas lever iti 0x111, and appears as pyriform, 
round, or amoeboid cells, and also as flagellate iorms. It 1 an be cultivated 
on artificial media. 

Koch lias traced the development in the tick, in whose gut the parasites 
leave the red t ell and become lung and 1 lull-shaped, at the broad end ot which 
is found a round ehroinalm mass. Prom 1 lie ■ lub pseudopodn project. 

This club then becomes spheru -il, and immense numbers of amoeba-like 
lorms appear, which are said lo gio’v into < lubs. 

Pathogenesis.— '1 lie disease may exist in two foi ms, a giave and a benign. 

The usual symptoms ol high level, h«emoglobimnia, n Urns, anaemia, 
paralysis, conslii>atiuii. and death in a week 01 loss, are exhibited in the grave 
iorm. in which the mortality On to S* > per 1 ent. 

In the benign loun there is anaemia without lurmoglobinuria as a rule, 
and the duration/* alxjut lourtcru days 

Thu disease 1 an be spiuail by luoculaturn or naturally bv the bites of w- 
leeted tu ks Margin>pns utt\hali-> Puller in South Anieiua, Cuba, Porto 
Kiio, Australia, and the Philippine.-, ami by M. arcoloratu * Koch in Suiith 
Alrii.i. 

Post-Mortem, rile usual post mortem signs ai c visible. 

Treatment.- ~There is no spr* iin treatment. Kiagcsnul advises intravenous 
injections of 1 m pm of protargol 01 lonnol, and atlirwaids a beverage ol 
in gramme.- ol lysol ami 1 a'bolie .u id in 51x1 grammes ot distilled water. 

Ligmercs leeommeuds 1 hkirnle nf sodium ami purgatives. Quinine has 
also been advised. Nuttall and 11 ad wen s beam lent should be tried. 

Piroplasma bovis I kibes, 1888. 

Synonyms.- -Piroplasma anuulatum l'schunkowsky and T.tilie, 1888, Piro- 
plasma Ingrm-.num liabes, llumatocoicus bovis Babes. 

P. bovis is the cause ot red water or ha-moglobinurir fe\ cr in European eaf lie 
and in red deer (Citrus Haphus 1 ..), and is spi ead by the tit k»/.i otl■ s reduvius l,. 
and Marqai opus an unlit tits Saw 

The disease produced may be acute or 1 hrouit . In the nt.nu- hum about 
</» per rent, ol the red < ells aie mlei led by hm illary or ring-like parasites, 
wliuli cause high fever, quit k pulse and respiiatuins, seldom lia moglobinm ia, 
with convulsions aiul ilealh in one 01 two weeks; or a eliiuiue form, with 
minute cot riis-liko parasites 111 it» to pi per icni. ot the red nils, prodm mg 
weakness, jaundice, and ana'imu. The post-moitem shows hsrmorrh.iges 
into many organs. 

Piroplasma ovis Bn lies 1880. 

Synonyms.- -llamatococcus or is Babes, Piroplasma oris laiv. ■•111, A imrho- 
sporulium polyphagum Bonome. 

P. ovts is lound in sheep in Europe, Africa, and the West Indies, as large 
intracorpuscular and extraeorpuseular forms, anil causes aniemia, hacmoglo- 
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binuria, haemuturin, and bile in the urine, and also blood in the motions. The 
mortality is 51' pei 1 enl. 

The post mortem shows O'dema of the tissues, enlargement ol the spleen, 
inflammation ol the liver, kidney, and IkovoIs. in the last of whkh there may 
be ulcers. 

'Hie Piroplasma is spread by the ilatighler adult tick dcvelopetl from the 
Purhipictphalus bursa, wliu h sucked the inteeled blood. It is lnoeulablc 
into other sheep. 

Piroplasmapitheci 1 \ H.Koss, 19>5. 

This ot ganism caused pii oplasinosis in a spec iesof Ccrcopiihecus from Kikuga, 
in I ganda. 

The parasite is a nun-pigmcnted, pc ai-shaped, oval, or round endocor- 
pnsculai lualy, being 1 // 111 diam« it 1 when round, and 1 by 2 ft to 2*5 by 

1*5 ft in the pyriform shape- 11 mav be single, double, 01 in multiples ot two, 
four, eight, or sixteen. 

Nuttall and Cialmm Smith lia\e in\« -ligated the parasite carelully, and 
com hide tli.it it i- a tine / *. /»■/■A* sue/, and multiplies in the same manner as 
/'. anus . and tlicv nguie mu Imdv 111 n ioipii-1 le uiy like the peculiar iree 
forms noted in J\ amt'. 

Kos*. tiled men ul.iiioTi min dogs twn e, Init though one of the dogs showed 
a It inpoiary iise ot tempi inline, ilie expi tiim lit laded. No ticks were found 
ori the monkeys, or in the box in \\ hit'll they heed. '1 he disease causes lever, 
ami killed lour out ot t\\« he monk' vs. 

Piroplasma muris l-'.niihnm, 1900. 

/*. muris (ausi-s a < luonn • I mease in nu< e, in which it exists as pynlorm 
mliacoipiw nidi partiMli s, singlv and 111 pans (.is mam as tom and six have 
been seen). '1 he -omndarv nnis- ol i hnuii.iiin ha- not lion observed, and 
no tvpual dividing loiinsh.i\e \i t bei 11 seen. 

Piroplasma cervi l''\uif,a and Binges, 

This Pnupld' ma is found as lun illai v and 1 m-s forni-^in the blood of (.Virus 
dama L. Its development is not known. 

Piroplasma minense Vakunoif, 1909. 

bound in Russia m hedgehogs, and spread by Jh nnuloccntor icticvlatus ( ? ). 

Piroplasma aristotelis Deniei, 1907. 

This parasite is louml in Corns arisloltlts in Annum. 

Genus Theileria Bettencourt, bi 1111911, and Borges, 1907. 

Synonym. l.vmphohtrmatocytosoon -Me} er, 19 iy 

Definition. —B:u lllitoimor iod shaped torms aii.mged at times in the form of 
a cross. 

Type Species. Theileria paiua Tlieiler, 1903. 

Theileria parva Tlieiler, 1913. 

Synonyms.- Pn •/plasma theilcri, llabtsia pawn I heller, 1903; Lymphoheemato- 
cytnzuou parvum Meyer, 1013. 

This is the • .him ol bast Cum t fe\oi 1111 at tie in Rhodesia, and is also louml 
in India and Japan. 

Parasite. - I he para-ili appear- in the blood ns minute bacillary forms 
or as small ring-, which latci bei 01m larger, and gut the typical pyriform 
appearance, being iuqu.ntly arranged in the torm of a cross. Vc*ry large 
forms, consisting of pi utopla-mu m.isses containing numerous chromatin 
particles, may be louml in the endothelial cells ol the spleen and lymphatic 
glands. 

Sehlxogony.—According to Condor, the large mullinuclcalcd plasmodial 
masses divide into minute' nu-iuzoilcs, and lead to the breaking up of the 
enclosing lymphocyte. The mcrozoilcs penetrate into another lymphocyte 
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in the spleen or lymphatic glands, in which they grow anti become the multi- 
nucleated masses, and so complete the process ol schizogony. 

Sporogony. —After a time merozoitos are produced with a dilfcient nuclear 
structure; these multiply and produce the gamotocytes, whu h, penetrating 
into the red blood tells, appear in the peripheral 1 iidilation. The miuo- 
gamctocytcs are the haeillaiy forms, and the rounded or pear-shaped lorms 
are the macrogametoc yles * In Kurhipicephalus these come out ol the 
corpuscles, and the male lorms creep alxiut like little anurbas, while the 
nucleus undergoes reduction, tormmg the microgamete. In a similar nianncr 
thc macrogamete is lormed. Copulation takes place, and a zygote in the 
form of an active ookinete is lormed, which enters the salivary glands and 
breaks up into spoioznjte*.. 


I n. U»j. Lri'i-. C\i 1 1 ok I'hcilcriii panui (I iirii ■ 

(After Gonder. honi the' Kepoil of the bust Kxpedilion ol the Il.irvard School 
ot T10p1c.il Medicine to South Anieru.i 111 mi;.) 

It is spread by llurhipucphalua append it Hiatus Neumann, hv the nymphs 
and the adults. 

Cultivation.— -Mivajima states that he has cultivated llie*parasitc in broth, 
producing trypanosome-like bodies, hut this has not been (oiifmned. 
Inoculation.- -It I annul he inoculated sum essiulh . 

Incubation.- -Fourteen days. 

Symptoms. -Tile symptoms produced are ver\ similar to those taused hv 
P. bigeminmn, hut there is verv little umemia and no hamioglohinuna. 
MortalIty.-—T he mortahlv is about per 1 cut. 

Post-Mortem. -- 1 he autopsy shows (edema ol the lungs, inflammation ot 
the lymphatii glands, and inlarcts in the lungs, livei. ami kidneys. 

Theilcria mutans Tlieiler, 1907. 

Synonym.- Ptroplasma mutans Theilei, 1907. 

This Piropla'inia is tound along with P. higtnumi, in cattle 111 ilie Tiausvaal, 
and produres forms like Theileria parva, but distinguished I»\ being moculable. 
It is not known liow it is spread. 
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Thelleria oelUi Castellani and Chalmers, 1910. 

This parasite is found in Macaws pileatus in Ceylon, in bacillary and pear* 
shaped form*. lying siile by side in the same cry throe vie. The development 
has not In m lrami. 

Thelleria buffali NV\«>u-Lcm«iirc, urn- 
This |i.irasite was distovcicd bv Micin in kk’S in the buffalo in Nha-Trang 
in Indo-i lima. ami is seen in two lonns- an ovoidal, which is most frequently 
met with, and a bacillary. Its mode til bans mission is unknown. 

Genus Nicollia Nuitall. 

Definition.—Oval or pear-shapeil parasites, with an oval nucleus with two 
Karyosomes, one near the 1 entro and another close to the surface of the bodv, 
with quadruple division. 

Nicollia quadrigemina Nnolle, 1907. 

This parasite is found in Cienodaolvlus s;andu in North Africa, and Nuttall 
and Graham-Smith point out t hat its method ot division and its chromatin are 
so peculiar that its position ii doubtful. 

Genus Nuttallia Kran^a, 1909. 

Definition.—Oval nr pear-shaped pa 1.1 sites with muUiplication in the form 
of a c ross. 

Type Speries.— Smlallia cqiu l-ncian, iRyq. 

Nuttallia herpetedis 190S. 

.V. herpctcdn is found in inusideiablc niimbi-i* in llerfh itec ichneumon L., 
the mongoose, as small splwic*. with tin- duomatin arranged as a cross, or 
as pynlorm shapes, m m lour* an .meed in 1 kiss Imin. 

Nuttallia equi Laxeran, iSytj. 

Synonym.— Piropla»ma cqm Liveian, 18119. • 

Nuttallia cqiu is the parasite ot pnopla-niosis in horses, mules, donkeys, and 
zebras in Aliiea, Gernuuiv, Italy, and Venezuela. 

The disease appeals to have been first differentiated bv Willsliiie, in 1883, 
as anthrax fever, wlinli name was <|i.iiig<d to biliary Jever by liutchcoii. 
The parasite was first set 11 by Gugliflmi. in Italy, in i8yy. 

It differs fiom /*. iam^ in existing in large and small spherical forms, in 
large and small pyriform shapes, in laige and small rod-like bodies, in rosettes 
of four, and sometimes as lice lhigi Hate lorms. K01 li believes that this list 
liuhides two different tvpes of juiasife- one of parasites arranged in groups 
of tour, and the other like ram. s. 

It is very difficult to nun iilntc, and is believed to be spread by the blue 
lirk ( Eurhipict'phalub duobratns). 

Thu incubation period is not known. The disease begins with high fever, 
but becomes subnoimal before death. The appclitc varies. The animal is 
very weak, anti in the later stages bc< nines paralytic anti comatose. Amentia 
and jaundice are noted. The pulse varies, being often weak and irregular. 

'I he respirations are a« eeleraied. Bowels olten constipated; urine is highly 
coloured, and hsemoglobiuui 1a may occur. The disease may be acute or 
chronn. 

In atufe tasos death mav take place in lrom Iwo to five days, but the 
mortality is not high. Secondary and terminal infix lions may take place. 

The post-mortem reveals emaciation and it tern staining, anil amentia of 
the tissues, enormous enlargement ol the spleen, anti thin, watery blood. 
The liver is yellow and amgesled; the kidneys are enlarged and ansnnic; 
the lymphatic glands aie Iwmorrliagic, as nuv be Ihe mucosa ol the intes¬ 
tines. The heart is sometimes enlarged. The lungs are usually normal. 

Other species are N. tunensis YnkimofT, 1910, in brum ecus turopams; N. muris 
Coles, 1914; N. dccumam Macfie, 10r 5; ,V. microti Coles, 191.4. 
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Genus Smithia Franca, 1910. 

Definition.— Pear-shaped forms, not in pairs, occupying the whole diameter 
of the corpuscles. Forms crosses. 

Type Speeles.— Smithia microti Franca, 10to. 

Other Species.- -In addition to Smithia microti Fraiiva. iqio, fount! in 
Microtus arvaln, there is S. talpce Galli-Valerio, 1913, m I'nlpa curopaui 

Genus Anapiasma Theiler, iym. 

' Definition. • -Coccus-like parasites, round or oval in form, apparently con¬ 
sisting wholly of chromatin, and devoid of cytoplasm. Flagellate lormssawl to 
exist. 

Dias and Aragiio consider these organisms to he degenerations ot red cells. 

Type Speeles. - Anapiasma marginal?. 

Anapiasma marginals Theiler, 1910. 

Coccus-like parasites situated near the maigin ol the lorpusik-a. 

Morphology. -Hound or oval ‘parasites consisting onlv ot tluomalin siib- 
stam e, sometimes situated in a paler /one of the corpusi le. Multiply rapidly, 
and invade 40 to so per rent, ot the 1 orpiiM lrs. 

Life-History. - It is spread bv tin* titles liurhipicephalli'* dicohiatus and 
l\ simu^, and possibly passes through the egg. 

Cultivation. —Vcglia claims to have iulli\atcd this organism on defibrinated 
blood mat hi. 

Pathogenicity.-— It causes a disease like red water, but different therefrom 
in that animals immune against rul water aie susceptible to it. Clinically, 
it causes a severe tvpc ot illness, with fever, ana-nun, and diairhtca, with 
yellow Imres and urine. 'Hie blood shows amsocvtosLs, poikiloi vtosis, poly- 
chromasia, and baso}>luli<i. The post-mortem appearances are anamiia with 
jaundice, enlarged and yellow li\ci, inspissated bile, and enlarged spleen. 

Anapiasma marginals v.u. centrals Theiler, 1912. 

Like A. marginale, but situate towaids the ecu tie oi the cell. Type of 
illness milder than the above form. 

Anapiasma canis Itasilc, 1914. 

Cocci-like forms and ereM cm-shaped Imdies free and enclosed in cor¬ 
puscles found in pcfiplicrul blood, liver, spleen, and lungs of dogs around 
Messina. Large tonn 4*9 by 2-3 /a observed, provided with a flagellum 
measuring 5 ft. 

Pathogenicity.— Causes canine unaplnsmosis. 

Genus Aehromatieus Diomsi, 1898. 

Definition. — PiroplasnncUr with easily visible but not voluminous cytoplasm, 
sickle shaped, pyritorm or lonmled. Seliizogom in ml cells. Manv mcro- 
zoites. Large solitary iKiiasilcs. 

Type Speeles.- -A. ve&peruginis Dionisi, 1898. * 

Aohromatieus vesperuglnis Dionisi, 1898. 

Thisparasite was found by I>ionisi in the noi tule in 1898. Sambon classifies 
it as a Piroplasma but this is doubled by Nut tall a ml Gralium-Smith, as well as 
by Dionisi, though they icpoi 1 pyriform endocellular parasites from blood films 
from baft of the genus Vcspcrago, and Nuttall and GialianvSmith report four 
pyriformparasites in a corpuscle. Cornier, howevei, believes tliat it is in some 
intermedia to position between the Plasmodid&and the Piroplasma, and Nuttall 
and Graham-Smilh consider that further investigations are necessary before 
it can be classified. We agree with Gonder, and consider the puiusite to 
be neither a Piroplasma nor a plasmodium, and therefore return to Dionisi’s 
original idea of a separate genus. Recently it has been studied bv Yakimoff, 
Stolnikoff, and Kohl-Yakimoff, who believe that it is a true Piroplasma. 
Another species is A . gibsoni Patton, 1910. 
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Genus Rangelia Car ini andjMaciel, 1914. 

Definition. ■ -Piroplasmida\ often in pail's, with rounded, oval, or 
pyriform appear.!nee. with easily visible cytoplasm. Schizogony in 
endothelial cells in internal organs. Meruzoitcs very numerous. 
Type Species.- - Rangelia vitalli Peslana, iqto. 


Rangelia vitalli Pestana, 1910. 

1 his is the cause ol a disease in dogs in Brazil called nambiavii 


Genus Rossiella Nuttall. 1910. 

Definition. PnopIaMiiida* of unusual typo with voluminous 
cytoplasm, not pigmented; rounded form and rounded nucleus, 
which is not p. npherally placed. Schizogony in red cells, division 
first into 1W0 and subsequently in more merozuiti-s. 

Type Species.- Rossiella mssi Nuttall. 1010. 


Rossiella rossi Nut tall. 1910. 

Parasite el ('ams aiiaslm, in Ainc.i. 

Genus Elieipsisoma l ; i.m. l a, npo. 

Definition. Piroplasmida- 1*1 111111^11.11 tv]»e. with voluminous 
cytoplasm, not pigiiientid; living m ted blood cell-* which heroine 
dchflemoglobim/ed. Nilii/og.niy 111 the lungs. 

Type Species.- hlleifsisoma Uunnsoni Praiu.M.* mro. 

Elieipsisoma thomsoni Franca. i<jr<>. 

Parasite oi Talpa euro/wa and 7 . cuca. 

Genus Bartonella Strong, 'fyzzer, P.rues, Sellar.Is, and (iastiabuni. 

Definition. -Pirophsmida’ with rounded or rod-shaped dividing 
forms, sometimes in chains; repmduction bv binarv division, 
cytoplasm and ohromatmn. subsi.m.e olten difh-rentialed with 
difficulty. Motile. Habitat, nd blood-corpuscles. 

Type "and Only Species. Bartonella bacilli form is Strong. Tyzzer, 
Bines, Sellards. and (iastiaburu, 1915. 

Bartonella bacilliformis Strong, Tyzzer. Bnu-s, Selhmls, and 

< iastiaburu, 1915. 

Definition.- Bartonella with the characters of the genus. 

History.- Lu njor and rqoz Barton lound an organism in Oroya 
lever which latuavo and (iastiaburu identilied as belonging to the 
paratyphoid group. 

In 1905 Barton drs» iil»ed b.ioillaiy-like bodies in the red cells of 
persons suffering troni malignant lever. I111909 he noted these 
bodies in fourteen additional cases, and stated that they were 
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protozoa, and probably the cause of the disease. In the same year 
Gastiaburu and Rebagliati confirmed these findings and regarded 
the organism as the cause of Oroya or Carrion's lever. In 1915 
Strong, Tyzzcr. Brues, Sellards, and Gastiaburu. confirmed and 
enlarged these discoveries and named the parasite. 

Morphology. ---In fresh blood-films the parasite appears as a 
rounded or rod-shaped body, 0-5-1-o microns in diameter in the 
former case, and r*5-2*5 microns in length in the latter. Tiny arc 
very abundant in severe cases, and are endowed with a definite 
motility which is totally distinct from pedesis. They glide slowly 
about the cell. Sometimes a dot or bead-like body can be seen at 
the two polos. 



Fig. 165- Like-Cycli- 01 /iartourJlfi fmcriflifonnU Siiioxi., V\z?.i:u, Pkuks, 

Sj- LI. MiOS, ANT) (« \S IJ Al’.l'lSl , H>lj 

(Constructed from tin* illusiiiilioiis in the Report of the Fn*«t Kxpedilion of the 
Ilaiv.'ird School oi T10pie.il Medicine to South Anieiu.i in loi^ ) 

When stained they are seen to be slightly curved, and to be 
present as single individuals, pairs, or in chains ot three to five. 
V and Y forms art' not uncommon, and are considered to represent 
dividing forms. Cross iorms are rare, and due to organisms being 
superimposed. 

The ends of the rods are more intensely coloured than the rest 
of the organism. 

Some forms are rounded, oval, or almost pyriform. As many as 
ten parasites may be found in a single cell, which they apparently 
destroy. 

Life-Cycle.- -They art' also to be found in largo swollen endothelial 
cells, free or attached to the vessel wall, in the spleen and the lymph 
glands. An endothelial cell may be so distended with rounded and 
rod-shaped parasites as to occlude a vessel. In these cells the para¬ 
site, when coloured by Giemsa’s stain, appears as rounded bodies, 
composed of bluish cytoplasm and containing small granules of 
chromatin, which vary in number from one to many, and it is sug- 
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gested that the parasite breaks up into a large number of minute 
elements, each of which possesses a chromatin granule. These 
elements grow and become rods, which are set free by rupture of 
the enclosing sphere, and so fill the endothelial cells, from which 
they escape' also by rupture. The rods are looked upon as gameto- 
cytcs, rather than mcrozoitos, and are considered to be the forms 
seen in the red cells. 

Comparison. —The organism is believed io resemble Theileria 
parva. 

Inoculations. -Attempts to transmit the parasite to inoculated 
animals failed. The animals used were rabbits and monkeys. 

Cultivation. —So far the organism has not been cultivated. 

Transmission by Insects.- -Experiments have been perfonned with 
the mosquito Phalanpomyia debilis Pyar and Knab, but no evidence 
of the presence ol the parasites in the stomach or salivary glands 
could be obtained. 

Pathogenicity.- -It is believed l«> l>e the causal agent of Oroya fever. 

Family Plasmodium Li'in:, iyo(>. 

Synonyms. — Gymnosporuiia Labbe. 1894, Acylosporidia Wasie- 
lewgjjp, 1896; Hcemamcbiiia. Ross. rNcjq. Acxlosporca Minchin, 1903. 

Definition.- -Ihcmosporidiu with hieninzuin. The trophozoite 
grows into tin; scliizont. containing luemozoin, which breaks up into 
a number df mcrozoitos, which are usually said never to be flagellate. 
The ookinete encysts and tornis a typical oocyst, which breaks 
up eventually into sporozoites. 

Classification.- The genera ol the IMasmodida* are: Plasmodium 
March iafava and Colli. 18.85, Lave ran! a (irassi and Feletti, 1889. 
Hamocystidium Castellani and Willey. 1904. 

These genera may be distinguished as lollows:- 

A. Size large. Schizogony binary or at times quaternary, in 
general circulation lJtnnocys/uiium. 

JR. Size small. Schizogony into more than loin mnrozoites- 
I. Without crescent bodies- Vlasmodiim. 

11. With crescent bodies- Lav crania. 

Genus Plasmodium Marchiafava and Celli. 1885. 

Synonyms. — 0 sciUaria Laveran, i88t; Htcmatomanas Cfsler, 1887; 
Hamalophyllurn MotchnikofT, 1887; Ilccmanurba Grassi and Feletti, 
1889; Laverania Grassi ami Feletti, 1889; Cylamcvha, Danilewski, 
1890; Protensoma LabbO, 1894; Homosporidium Lewkowicz, 1897; 
Cyto&poron Wasiel.-wski, 1901. 

Definition. -Fkismudukc, in which the gametocytes resemble more 
or less the schizonts bv being round in shape. Scliizogonv in the 
peripheral blood. 

Nomenclature. —Some remarks are perhaps necessary on the 
nomenclature. Laveran first used the term Oscillaria because he 
saw the flagellate form, which at that time was thought to be a 
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Polymitus form because of its flagella. Later Laveran repudiated 
this term, which, indeed, could not be used, because it had already 
been applied to a plant. He then suggested the term ‘ haematozoon,' 
but this is objectionable, because the luematozoa are a group of 
parasites, and not a single genus. Metchnikoff suggested the term 
Hamatophyllutn malaria, which is equally impossible; therefore the 
earliest distinctive term is 'plasmodium’ which Was used by 
Marchiafava and Colli in 1885. 

It is not a good term, because a plasmodium is generally con¬ 
sidered to be„a mass of protoplasm with several nuclei representing, 
not one single animal, but several. 

General Account. —The malarial parasites may be taken as the 
typical examples of the Plasm odid;e. 

The malarial parasite exists in nature outside the human body 
in certain species of different genera 0/ the family Anophelime, 
a type of mosquito which is somewhat easily identified by its 
habit of projecting at almost right angles iiom the surface on which 
it stands. In the salivary glands oi infected insects the malarial 
parasites are found as line lusiform bodies, about 10 to 20 /t in length, 
and t to 2 (A in breadth, lying in the cells or in the duct. These 
fusiform bodies are called sporozoites. and consist ol cytoplasm 5 * 
containing a central nucleus composed ol chromatin. 

The ends oi the parasite are pointed, one being sharper than the 
other. They are capable ol movement lorwanK and of flexion into 
loops or curves. * It may be that the sporozoites represent male, 
female, and indifferent parasites, or they may not; the question 
is still undecided. 

When inoculated into man by a mosquito, they penetrate into tile 
red blood cells, and develop into small endo-corpuscuJ.ir parasites 
called the trophozoites, which at lirst are composed ot cytoplasm and 
a nucleus. 

This young trophozoite grows, throwing out pseudopodin for the 
purposes of nutrition, and presently a vacuole appears, converting 
tile small parasite into a ring form, which, according to Schaudinn, 
is of benefit in enabling it to absorb nutriment quieklj*. 

The vacuole does not keep pace With tlie growth oi the parasite, 
and finally in the old form disappears. Early in the ring lorms 
there appear granules ot a black pigment, which used to be called 
melanin, Wtt Which has by no means the chemical charactc ristics 
of true melanin, as will be described under Malaria. Tins pigment 
has been named by Sambon ‘ luemozoiu -a name which appears to 
us to be peculiarly suitable, and will therefore be used ill this work. 
It is really of an cxcrementitious nature. The lully-grown tropho¬ 
zoite now ceases to be amoeboid, and, becoming rounded off anti 
full of pigment granules, is called the scliizont, which has a subcentral 
nucleus. This nucleus now divides, so that parasites may be seen 
with two, three, four, five, six, up to twenty-four nuclei. The 
cytoplasm around these nuclei segments into small bodies called 
merozoites, each with a nucleus, but an unsegmented portion 
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containing the haemozoin, and called the residual mass, or nucleus 
de reliquat, is always left unsegmented. 

The blood-corpuscle now breaks up, aud the merozoites, residual 
protoplasm, and pigment are liberated into the blood stream, 
where the effete matter rind some merozoites are taken up by the 
leucocytes and destroyed. 

The merozoite usually tries to enter a red blood cell and to start 
again as a trophozoite, thus completing a cycle in the blood of the 
human being who is acting as host. This cycle is called the cycle 
of Golgi, or schizogony. Sometime?, more than one merozoite will 
enter a cell, thus giving rise to multiple infection. In such a case 
they art; generally ol the same age, lmt this is not invariable. In 
the red cell, undtr these condition-, of multiple infection, some 
observers have thought that the young trophozoites might con¬ 
jugate; hut this, together with the suggestion of further division 
of the meio/oite. we believe to lu: incorrect, though it must be 
admitted that hums with a double nucleus can be seen. When 
such a binucleate foim is s< en nowadays, it makes the obseiver 
think seriously oi po-sible ll.igellate origin, and inclines him to 
support S.imlxm and ll.ntiu. inn’s d.issilication, but never, as far 
as we know, has .invmie i n a lla gel late merozoite in human 
malaria. 

It will hi set-n that m going llnmigh the process of schizogony 
one sporozoite In-conus -.eveial un in/.eites, and lhat each of these 
may again become -ewial meio/niles. so that tlfe infection grows 
unhss ke]>t in check bv ])hagocytosis. and pechaps chemical action 
or quinine treatment. 

Mach parasite linen- a red cell desttoyed ami so much toxin 
liberated into tin* blood stream. Hence in a certain number cf 
days (eight to twelve, e.s a rule) tin- parasites will have increased to 
slid) a degree that their collective toxins, acting upon the organs of 
the body, upset the metabolism and produce an attack of fever. 
This period of eight to twelve days is the incubation period of the 
disease. 

It is possible that all the spojo/oites develop into schjzonts, and 
there is at pieseivt no evidence that they develop into male or 
female forms directly. Il tln-y do not do this, then the merozoites 
must differentiate sexually; for in about a Week male and female 
forms can be. seen in the blood stream, and. moreover,'Very young 
stages can be observed. 

Tile earliest form ol a sexual paiasite is like an ordinary merozoite, 
but it grows very slowly, and it never possesses a vacuole, and as it 
grows its protoplasm becomes heavily pigmented and granulated in 
the female, and lighter and clear in the male. The result is to produce 
a female type ol parasite called the maorogunietocytc, or a male 
type of parasite, the imcrogamctocyte. So that there are three 
types of parasite - the indifferent or schizont, the female, and 
the male. 

The macrogamctocyte is characterized by possessing a small. 
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more or less rounded nucleus excentrically placed and poor in 
chromatin, and a cytoplasm full of granules and pigment. 

The microgamctocyte is characterized by having a large nucleus 
extending like a band across the cytoplasm, and much chromatin, 
a clear protoplasm, and less pigment. 

The macrogamoloeyte and microgamctocyte sue the means of 
propagating the parasite in the mosquito, and il they tail to reach 
the gut of this insect the microgametocytes die off. 

The maciognmetocyte*; on the other hand, are extremely per¬ 
sistent, and can wait in the body for a long time until some chill 
or accident lowers its resistance, when they become active and 
develop inerozoites by parthenogenesis, thus accounting for the 
relapses and the recurrences of malaria, even months and years 



Fig. i66.—Schizogony in Pl<n>mothit.n Me.. 107 (Joeysr in Siomach of 

mvax (Grassi Fiobirr, 1 Sou). Avopiii i ini. Musoeiro. (X 1.000 

(X 1,000 PlAMI l TKs ) i)j \MI. | |..|{s ) 

(By Norman; given ns by J J. Hell.) (Hy Noini.m, In mi .1 preparation 

by James.) 

after having left a tropical country. Hence in malaria there is a 
latent phase which is capable of lasting an unknown time -at least 
one to three years, perhaps longer; but upon this subject more 
will be said later, and, indeed, more inlorm.it ion is urgently needed. 
- In developing parthenogeiielically, the nucleus ol the macro- 
gametocyte divides into two portions, one rich and the other poor 
in chromatin. The pigment granules gather rumul the pale nucleus, 
and with it the surrounding cytoplasm and luemozoin lorm a sort 
of nucleus de relit] it at. The rest ol the pjotoplasm. rendered clenivi 
by loss of its ha*irn»/oin, contains the nucleus rich in chromatin, 
which now divides like the nucleus ot a schizout, and foims inero¬ 
zoites, which, escaping Irom the red cell, infect red corpuscles, and 
start the cycle of schizogony anew. 

Etheogenesis is unknown in the malarial parasite. 

If a female mosquito (the male does not suck blood) belonging to 
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certain of the genera of the Anophelinae sucks the blood of a 
person in whom both macro- and micro-gametocytes are to be 
found, a new cycle is started in that mosquito. This cycle is 
sporogony, which is characterized by being a sexual process. 
Changes now appear in the macro- and micro-gametocyte, which 
are thought by Schaudinn to be brought about by the alteration in 
temperature. 

The macrogamctocyte. escaping from its red cell, undergoes 
reduction by division of its nucleus once or twice, forming polar 
bodies. The reduced gamelocytr is now called the macrogamete. 

Similarly the inicrugamotocyte undergoes changes, for chromidial 
masses separate from its nucleus and travel to the periphery of 
the parasite, from which thin threads of protoplasm now project. 
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These threads, which vary from four to six in number, lash about 
Vigorously, moving the whole parasite., which therefore whirls about, 
and it and its processes, called flagella, were looked upon as a 
polyrtiitus; hence this stage is often called the polymitus stage. 

‘ The threads break off, and are now called microgametes. Each 
microgamete is composed of a long, tapering thread o&g>rotoplasm 
capable of bending and moving rapidly. Its chroma fin is spread 
along it in dots or bars, and hence the whole structure somewhat 
resembles a spirochete, but there is no undulating membrane. 

A microgamete now conjugates with a macrogamete, the male 
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and female pronuclei fusing to form a synkaryon, and the resulting 
zygote is called an ookinete. This zygote elongates, and its anterior 
extremity, which is more or less clear of hxmozom, becomes pointed; 
the nucleus lies in the middle, and the posterior end contains most 
of the pigment, which may be largely cast off or may be retained. 

•ft now pierces the epithelium of the mosquito’s stomach, below 
which it comes to rest, and forms a thin cyst-wall, and is oiled the 
ooCyst. This now grows rapidly, and its nucleus divides into a large 



Fig. i6g.-—D iagram or the Life-Cyclic or Plasmodium vivax (C.rassi 
AND FeJ.KTTI), IN MAN AND T1IH AnOPHEI INF MOSQUITO. 


number of daughter nuclei, around each of which the protoplasm 
gathers, forming the. sporoblasts, which are somewhat connected 
together (Fig. 1C9). 

Tlie nucleus of each sporoblast now divides into several small 
nuclei. THgge travel to the periphery, which grows out into a series 
of small projections, each of which takes a chromatin particle with 
it. Each of these projections is a sporozoite* so that each sporoblast 
forms a large number of ^jgdrozoites, and leaves a residual mass of 
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pigment and cytoplasm undivided. The cyst, how enormously en¬ 
larged. bursts, and the sporozoites'Escape into the ecelome of the 
insect, which in this case is a ‘haemoccrie, and therefore they enter 
the blood, and are carried by 1 it probably all over the insect's body. 
Certainly they are seen in the thoracic, muscles, but finally they 
find their way to the salivary glands, and so to a new host, dr 
according to Schaudinn to the eggs, and so jirobably to a new 
generation of mosquitoes. 

Sporogony takes about ten to twelve days, during which the 
mosquito will have sucked Mood three or four times. 

Abnormal Forms.- -In mosquitoes, whether inleeted by malarial 
parasites or by Proteosoina. peculiar bodies','called ‘ black spores 1 
by Ross, are sometimes found in tin stomach wall, which arc now 
known to be piotoy.oal parasites ot the gefius Nosema, which have 
invaded the oin.ysts, and me therefore hyperparasites. 

Cultivation. Plasmodium malaria:, P. vivax, and Laverania 
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malaria ■ were first cultivated by Bass, 
alone and with John. They grow anae¬ 
robically in blood mixed with dextrose 
at ’ C.. but the blood must have no 
1» iieocvles i! more than one generation 
is to la- cultivated. The whole asexual 
cycle ol P. vivax: and /.. malaria.: has been 
comph ted in vitro in the ooipusclcs ol 
human blood. Forms # suggesting par- 

th(‘iiogenesis were seen. 

Animal Hosts.- -Although species of 
Plasmodium exist in animals, still there is 


TO mi. Cl.NI.s Nuni M\ 
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no evidence that the. human parasites live 
in anv other animal Ilian man. Fermi 


and J.umbaii in iqra have tested this 
with regard to bats, sp.mow>. owls, quails, and frogs, with 
negative results 


Classification.- -A number ol specie-., inci easing gradually, belong 
to this genus, among which aie two ol the malarial parasites, P. vivax 
and P. malaria\ 


Plasmodium vivax Grassi and h'eletti. iKyo (Plate I.). 

Synonyms. Ila-mamtvba vivax Grassi and Feletti, i8<jn; H . mala¬ 
ria. vai. inui'na l.areran. 1000 ;*//. malaria ■ var. tcrliance Laveran, 
rqor; Pla^m ufiitm malaria ■ var. I erf ia me Colli and Sanfclicc, i8qr; 
P. malaria' Icrlianum Labile, r8q.j; IIain<>sf>oriilium tertianum 
Lewkowic/., i SN-. 

Plasmodium viv,n is tin parasite of tertian malarial fever, and 
derives its specific name lr«un its energetic amoeboid movements, 
which probably take plao lor purposes ol nutrition. 

Its schizogony has been well studied by Golgi and Schaudinn, 
and its sporogony by Grassi. Bignami. and'Bastianelli. 

The whole process ol the schizogony of P. vivax can be sum- 
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marized as followsDuring the first-twenty-four hours after the 
entry of the spbroapitc or merozoite into- the red cell the little 
trophozoite, Which at'the beginning 'is about one-third the size of 
the erythrocyte,’grows rapidly, ^absorbing nutriment iroin the red. 
cell by its pseudopodia and by the large surface of cytoplasm ex¬ 
posed' owing to the size of the vacuole. 

ffcnce. not merely does it increase in size, but it acts deloteriously 
upon the enclosing cell, which loses its hremoglobin. turns palo and 
degenerates, as is evident bv its becoming swollen owing to the 
absorption of fluid, and by showing, on -darning with any modifica¬ 
tion of Romanowsky, a dotted apjwjaranoe due to red granules 
called Schuffnor’s dots. Those dots can be seen in red cells affected 
by other plasmodia -f.g., P. catii ,s in the dog. In growing, it gives 
rise to a quantity ol Uamo/oin. which appears as fine, reddish- 
brown granules, often s**en in active movements due to currents in 
the cytoplasm of the parasite. In about thirty hours it becomes 
rounded off as the sclii/onf (Pig. .f j.. p -:<i 4). S*5 /<. in diameter. 

From the thirtieth to the lortv-eighih lioui the fully-grown 
schizont’Undergoes sporulation. when it will be noticed that fifteen 
to twenty mero/oites an- fin mod. while the ha-mozoiu granules are 
packed together. either into the a ntie or towards the periphery of 
the parasite. It will al-«» be not<-d licit the ivd cell is now con¬ 
siderably swollen and almost colourless. 

About the forty-eighth hour the remain-, of the «.orpuscle dis¬ 
integrate, and tin; mero/oites (size l* 5 //.), h.emo/oin, etc., escape. 

So that P. rivax occupies forty-eight hours in the process 
of schizogony. As curiosities, it may be mentioned that a 
trophozoite or a schizoid may be seen in the sime red cell as a 
gametocyte. 

Sporogony. -Tin* devolojuncut in the mosquito was fust worked 
out in AnapJu’h’s clarigrr. 

The development of the gametes, and the fertilization of the 
macrogamcte, and tile structure o! the ookinete, have been eaivtully 
described and figured by Schaudinu (viilc Figs. 45.40. and 47, p. jqq). 
In about forty hours after the mosquito has been led. the oocyst can 
be found as a round transparent body with strands of yellowish 
haemozoin scattered throughout it. lying in the stomach wall beneath 
the epithelium, and covered over by the musculo-elastic layer of the 
gut. Its wall is seen to be. Well defined the ookinete has become 

encysted. By this time Hie chromatin will have divided into small 
masses. , 

On the.third day it will have become from one-third to one-fourth 
larger, and the cyst-wall will be more, distinct, and the imperfect 
segmentation ol the protoplasm around the nuclei c.111 be seen. 
1'lie hsemozoin is seen gathered into little masses lying between (lie 
segments of the cytoplasm, which are the sporoblasts. The Jn^t 
stages of the formation of sporozoites may also be observed. 

During the fourth day the size increases about a fourth, and the 
nuclei and their surrounding protoplasm will have formed some 
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twenty to thirty sporoblasts, y^Jiose periphery will be marked by a 
palisade of forming sporozoites. . , 

Between the fourth and fifth ddy. < 1 $ cysts (50 ft in diameter) 
full of sporozoites (size 14 fjt) will be soon to bo projecting into the. 
coelome. * « 

After the seventh day the oocyst ruptures, and the sporozoites 
escape and find their way to the salivary glands,* in. th<T cells of. 
whicli they lie. mainly ft those oi the mid or poison gland/ Thus; 
about the tenth <0 the twelfth day after infection the mosquito is 
ready to spread the disrate by its bite, and the cycle of sporogony 
is complete. It lined be remembered thaj: Scnaudjnn observed 
infection of tin- mosquito's egg. but whether the parasite penetrates 
into the larva, and from that to the pupa, and thus into a second ‘ 
generation, is not known. 

Plasmodium malariae Levi ran, i.XSi (Plate Id. 

Synonyms.- Ilanuitnaba malaria (irassi and Fcletti, 

II. Im'trani var. quartana Lal> 1 *i\ 1S04; II. mulariee v^r. magtta 
Laveran. J')Oo; II. malaria' var. quart ana Laveran. IQOI {Plasmo¬ 
dium malaria var. quartaiur t'elli and Saidelice. iSyi ; Homosfor- 
ilium qitarfava Li-wkowicz, t.So; ; Plasmodium ma'aria quartan-urn 
I.uhhe. rSyfj; P. Sainbon, 1002: Lawrania malaria Jannesco, 
rqo.v and (>s { i-lana malar,at Lav<ran. 1881. 

Schizogony.- -The young trophozoite, which is smaller than 
V. vivax. lorms a compact ring, which lies in an unaltered erythro¬ 
cyte. and shows, as a rule, but little pstudopodial activity. Very 
soon hasnozoin appears in the form of dark rmflets. 

After the first twenty- foui hours the parasite is iound to be much 
largi-r, and the ha-mozoin more abundant. The granules of pig¬ 
ment will be noticed to be gathered at the periphery, and to be 
very dark m colour, and non motile. The red cell tends, if any¬ 
thing, to become smaller and darker. In about sixty hours the 
trophozoite will have become the full-grown schizont, which is a 
large, round, pigmented body surrounded by a rim belonging to 
the corpuscle. During the next twelve hours its nucleus divides up 
into six or twelve; nuclei, around which the cytoplasm gathers, while 
the luemozoin is driven into the centre, and the appearance of a 
daisy is produced by the central block of lutmozoin and the regular 
arrangement of the merozoites around it (size <> ft). 

Tin; im ruzoites (size-1-75 fjt) are now set free, and, as a rule, many 
of them appear to be killed off. and not to be able to affect the red 
cells. Mon- rarely they go on increasing in number, aiujbrecently 
have been said to cause death in a case (Leishman), but & severe, 
infection is not usu.il. 

The whole schizogony takes phice in the peripheral blood, and 
occupies seventy-two hours. 

Sporogony. —Gametocvtos are very rarely seen, and only after 
the disease has lasted a long time, but Vida has recently described 
all stages of their development as seen in the peripheral blood. 
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They begin as small forjj^, with a central nucleus but no vacuole, 
and soon become pigmented, the 'fully-grown macrogametocyte 
being a little larger than abnormal corpuscle. Its dark cytoplasm is 
heavily pigmented, especially at the periphery, at which the nucleus 
is also placed. The corpuscle forms but a small rim around the 
parasite. 

The microgtfmetocyte show's the usual stoic hire already described, 
but is less pigmented, and has a clearer qrtoplasm. The corpuscle 
is not enlarged, as in the case of the macrogametocyte, anti much 
more of it is visible around the parasite. The formation of the 
microgametes lias been observed, but the infection of the mosquito 
is difficult to bring about, though the development in the mosquito 
has been traced by Kignaini ami Ristianelli. The oocyst is charac¬ 
terized by the pigment, which is black, coarse, and gathered into a 
clump. The cy< h; ot development is the name as in/-', vivax, but 
takes about eighteen to iwvnty-onr days to be completed after 
itftectiou in mosquitoes which were kept at a temperature of about 
22 ° C. This appears lo be the degree ot heat at which the process 
takes place best. At the end of that time the. completely developed 
sporozoites can be seen. 

Pathogenicity. (\m >i-. quartan Icum 

Plasmodium Irum sii-plu-ns, 1 ■ 11 | 1, .m i-viiemi-lv .nnrvbuid ionn, with 
scanty cvtoplasm mid mm U 1 luomulin, lust m aloud tdms limn indi.i, 

but known also m \lin.i. h m.iv be Ii,tui,i mal.iua'. Plasmodium 
cam a sic uni Mar/inuwsky. uji" Imnul on tlu ISl.uk Sea lilloial, may'also bo 
Lavfianiu trial,in,r m . 

9 

Plasmodium danilewskyi (lr.»ssi .md Fchtu, injh, 

Synonyms, -Lamain.i dll ml,. c.At / (ii«i-'i and l«l>-tti, i.Si|o; HtSMtWKiba 
rclitla Giasst and I'rlclti, iNut, ( mat n /«■ ii.’ium iMmlewikvi, r 8 yi, 

Prnleosoma l'i.isaI 1 l..iblte, 1 S<11 i /V miiodium j< hi tuiii Serpent. 

Tins pai.isitc w.is disiuxcied by (ii.e-si m the Mood ol lunls in Italy, and 
Causes death in p.11 bulges in lluiu'.aiv. It alleetn sp.inows in India, and is 
till* form ill U’lili h Uuss lust li.ieed the development ol .1 pl.Lsiiui'iiliin m a 
mosquito. It oveuis in Ceylon, .md is common in Alum. 

The* young tiopho/oite lie- onus pigmented, and, displacing the nucleus, 
grows into the selu/ont, which lornis about nine meiozoitcs. 

The macrogametocyte lias but little chromatin in its nucleus, which is 
rounded, wluie ilie mierngjmetoc\ le lias an elongated, darkly - staining 
nucleus. 

These* develop in (. uh 1 fah^aus, <*. nrnimosit>. 01 some ot Ikt species. when 
in about twel\e lo lilteen hotti.- ookinetes an* seen, and in about one to two 
days well-developed oocysts are present 111 the .stomach 111 the lot in ot round, 
transparent cysts, with Incnto/oui scattered thiough them. 

In three to four days the oocysts have increased in si/e, ami sporubl.ists 
have appeared, and even spomzoites arc iorming. 

In tunc to ten tlays the oocyst has Income hilly developed ami bursts, 
and llie sporozoites can lirst be seen 111 the muscles of the thorax, and then in 
the salivary glands, 111 which they he principally in the central or poison lol»e. 
The black spores already mentioned can be noted in the stomach, and. u« void¬ 
ing to Stephens and Christophei s, in either the thoracic muscles 01 111 tlic 
salivary glands. 

N'o traces ol paiasilus have been found in the larva: or second generation of 
C1 ilex. 
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|pE MALARIAL PARASITES. 
\Colvitrid by Leishman's Stain. 

ia —4a. Plasmodium Malaria. 

I a. Young Trophozoite. 

2«. Older Trophozoite. 

3 a. Scliizont. 

4 a. Sporuhitjon. 


il —8 b. Plasmodium Vivax. 

ib. \ oung Trophozoite. . 

2b. Older Trophozoite, showing Amoebpid Movement. 
3 b. Scliizont with single Chromatin Mass. 

4 b. Scliizont with three Chromatin Masses. 

5 b. Sporulatiou. 

6 b. Young Sporont. 

7 b. Microgamctocyte. 
bit. Macrogamctocyte. 


ic — 4f. Lavkkania Malaria. 

ic. Two Young Trophozoites. 
2 c. Sporulation. 

3c. Macrogamctocyte. 

4c. Microgametocyte. 
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Plasmodium equi Caste llani and Chalmers. 191 . 

I’fiund by us Ill <1 lieu SI- 111 Ceylon ll closely icsciiibli-s 7* mill s. 

Plasmodium brasilianum Cumlii and Gussler. 1908 

Kesc-mbles the hiiiu.iii i|ii.irt.m parasite, but Imind in Unithvitrus lalvus in 
Brazil. 

Plasmodium vassali Laveian, 1905 

Synonym.- <■frs-.li/i Scunlmn. 19117 . 

1 'iuml hv \a-s.il in .1 si1111111-|— -Si ntru\ ynst’imanu'.. 



In., i/j - I'htswo'lnnn 1 mu . C\si 1 1 r t\i \\i> Ciim.mi kn 
i. VfuiiiM yametocyle. j M irruy.itnein. vu ; ?. Mu ioi*.iinetocyle. 


Other Forms. 

In Mammals. /'/asii udi-in 1 nutnmnu l>ioni?i, i.sy.s, ui 1/ vj/is unn/e, 

/’. nianusonm \ ciss.ll, iii >»7 in I 1 s/'/1 a iff ohntmir. 

In Birds . / iihijoi 111 /* ,\niyhiii;i Nn\ v.iml Mai Neal, hhi|. 

111 Mtmhi .ni^iaha hi 

In Lizards. /’. i;h^. ;Ai.ii;ao and Nu\.i, uii.o,iii />//>/. fas, tain ,. 

7’. tri'J'i lun Ai.ii;.i(> .mil Nm.i, iy«.fi, in / inpidin it - !“hjii,ttii-, \\ u-d in Bi.ml 

Genus Hsemocystidium t •l'lillaui .md Willi ’, 1«»> 11. 

'rile elur.ulets ut this yenus u a. mbit those ol ilf- "euus /‘Iw.in.idutm, but 
the parasites ,ue y«uei.illy l.u^ir. and .e’loidiny tn I'oIh- 11 . the s, hi/o^ony is 
\ei} simple, lln-te In-inn as .1 mie luu.iiy .m<l oicasumally <j 11.11 lem.u v ilivision, 
will! h t.iki-s pl.n_e ill the neiiei.il 1 lit ill itinii Wood* nek, ho\\v\ei i (insiders 
th«* ini ms vhii.li lliilnll cleiiiibes .is biu.uy iission to be b|sj v >n Jiunis nl the 
parasites. J’lymeiil pusuil. 




l-'i*■ 171- flo'iuu(Vt.h//inni sinif‘H(/i \ni> 

fAflei t'.istellain and Willey) 

Hamocystldium slmondi C.ist« 11 am and Willey. 1901 - 

This parasite iv.i- 1.1111111 in Urnuduiiyhts it <. i/uuaiiltii Giay in Ceylon* 

< »ther species: il m, /s. UmLnu'i Simond in Lliilruo in then Gray m India; 
71 nifsmii Monet in i p /.-) m West Alrie.i, // i<ntuhi Monet in ( iimvvts 
hclhana Gray in West Vtn. . 1 , II. tt shut inis l..i\eran 111 7V \iitdn purdahs in 
South Africa; H. najtc Wenvoii in \ajti hajr. and 111 Wijn mgricolln, in 
- Khartoum. 
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Genus Laverania (Irassi and Feletti. rNqo. 

Definition. Plasmodida;, in which tin* ganietocyte is dissimilar 
from tin.* schizoid, appearing in tin* form of a crescent. Sohi/aigony 
in tin- rod blood cells in internal organs. 

Laverania malarias < Irassi and Feletti. iSpo (Plate I.). 

Synonyms. Ilirmaiwvha ma/an'er Lnv< van. rSqn; II. pncco v 
(Irassi and Feletti. rNijo; II. hivcrani Lairin'. r.Srj.j.; II. inwuuulaia 
<Irassj and Feletti. rSoi; Plasiitudiinn malarur var. tjindidiantv 
('elli and Saiileliee, 1 N« h> : /'. />/'iW»v Dollein, ni»r \P. immac it latum 
Schaudinu. t«ioj ; V. fall ipay 11 in Klanehard, 1005; I 1 u-nwm<*iia\ prtccox 
Ross, ; Iltcmnshotidium umlccimamr Lewkowie/, rSfji; Il.sede- 



Fn. r71 -Mam-C' ui.s* i-.m mi-■ )• i-. 1 ,I ; im\ii Ci<h"< j-.n r up 

imi.i iihtl.it ur niuvi-.i wi, l'iii 1.1 it, / .r.iiiMiii ir itiiriiT. (<i.uou 

KSijo) [ I «Ki>> Pi \\11 "I l-.KS ) 1 *1 \MI 11.Rs ) 

(1 iy Norman. lliruiigh tin.- kiinlu'-v, ol J I Ik- 11 ) 

Tile young trophozoite begins as a very small parasite, which 
quieklv form** a run;, of which tin* si/»* is only one^sixth to 01 le- 
seVellth ol tile (li.llUeter o| tile enclosing red cell, Fills quickly 
grows into an oval lorin. which becomes pigmented. while tin* en¬ 
closing ervthroc\1e in stained preparations may show the so-called 
Maurer’s dots, the significance of which is not understood. 

Tilt* fully-grown schi/.ont (si/e q-5 //.) is but rarely seen in the 
peripheral blood, and tin* segment.ition int«> im*ro/oites (.->i/e 0-7 fi) 
nearly always takes place in the internal organs, when eight to ten 
or fifteen are formed. When this is in progress there is a great 
tendency for the red corpuscles to cling together and to the wall 
of the vessel, and lieiu.e to give rise to obstruction ol the < initia¬ 
tion, which produces the pel uiciousness ol the levers due to this 
parasite. 
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DiJ-KFKI-NTIM. CriAliACTEKS OK TitH MaT.AKIM. PaRASITCS. 


C fni i acter 

Schizogony 

Ynung tropho¬ 
zoite 

Iheniozom 

^ehizonl 

'IlTOZOlU'N 

Gamdoi yles .. 
Jirytlirocytes .. 


P. iiuilnrur. 


Co ill pi **lio n in 
*> is v i* n t y -1 w* o 
lump.. 

YounR l roplio 
roiu-. smaller 
Ilia 11 /' I'htt i, 

l. irgei tli.m /.. 
nuihn.iP. move¬ 
ments ruthei 
slow psriido- 
jiodi.i not 

m. nked 01 loin; 
Granules coarse. 

sluggi»li: jit*n - 
p h «* u 11 v ;i r - 
i.mged; dark 
I irorni. 

Smaller ih.'ii ioil 
t orpusoJe 

Si \ tot wo I v o. 
regu l.i r] v ni- 
1.1 11 Rod in <1 
inset te 

Resemble spuroiils, 
Imt I.uger. 

\lino-it imruni. 


P. VH’HX. 


Completion in 
f o r l y - o i g h t 
hours. 

You hr t rupho- 
r ■»i l o. 1 n r ge; 
verv tetively 
111 ol I lo , 111 HR 

jiv'iulopoilia. 


Granules fine: 
in u v r ni e n t 
in.u ked 


1 ..IIRI 1 lll.'lll 10(1 
(in pm< li■. 

1 i ft ft ii lulwonly 
regularly ar¬ 
ranged 

• 

Resrillhle spill Ollth 
bill l.irgei. • 

I’.do and swollen. 


L. malaria. * 


| Completion in 
forty-eight 
hours or loss. 

Young 1 ropho- 
zoite. small; 
actively motile. 


Crannies line and 
scanty; often 
motionless. 


Much smaller 
than led cor¬ 
puscle. 

bight to fifteen, 
arranged irre¬ 
gularly. 

Crescentic in 
shape. 

May lie small and 
dark. 


Schizogony lakes irom thirty-six lo forty eight hours to be 
completed. 

The ganioioeytos are characterized by being crescent-shaped and 
large, with the remains ol the red cell .stretched round them. The 
h.emoglobin ol the cell is nlt< n seen lying in juxtaposition to the 
parasite, while the remaining portion ol the corpuscle is almost 
colourless. 


The macrogamctocyte 


is characterized by its long thin shape. 


i'AMU.Y 1 1 a> Moi'Korrih.ii. S.nnhoii rgoO. 

Definition. I beniospondia with haano/oin, hut with ookinete wdiicb does 
not cncvi.t. 

Genus Hsemoproteus Kruse, i8yo. 

Synonyms. UalU-ridnnn l-ibbe, 18t> I ; I.avtrtnun laiveian, iSyg; Trypano- 
'-i/Hfl Schaiirlmu i <io.j ; Trvpanomnrplui 1 .eger, njoh. 

Historical. — ' 111 .-I- parasites were fust described by Grassi and Feletti in 
the blood of birds in I'm** as f.avcratua. a term altered by Labile m 1894 to 
Haltertdium dantlrirJn'i In 11)04 came Schaudinn's paper showing that 
they were stages xn the lift- history of tiypanosoincs, which has been sup¬ 
ported by the work of the Seigenis,' mid has been severely criticized by Novy, 
‘.McMenl, Ross, and Thirnux who believe that Scliaudinn made a mistake, and 
that Hie flagellates and intracorpuscular parasites are quite distinct. In 1908 



IIJEMOPROTETJS N0CTU.1l 


5*9 

a paper by Aragiio appeared on II. cohtwbtr, which certainly dors not support 
Senaudinn’s views; but in tqoq Woodcock's researches, as ahe.idy mentioned, 
strongly support that distinguished protozoologist; however, later researches 
have all tended to indicate that Schamlinn was wrong and that his now tele- 
brated life-cycic for IIaw opr of pus noefua is ;i mixture ol the hfe-eyclcs ol a 
hcEmoproteus and a trypanosome We, however, at present still give Sthau- 
dinn’s account, ponding continuation of the recent work « n the subject. 
At all events, the question as to whether Srhaudinii was right or wrong 
cannot, impartially, be said to be settled one way or the other, 

Haemoproteus noctuse C'elli and Sanfeliee ioor. 

H. nochur goes through the cycle of schizogony in (ilimcitlnnn noiAutc liet/, 
the little owl, and its sporogony in Culrx pi pirns Linn.eus. 



rm/i 


Fig, 176. — Ilmnaprotnts mnnsoni S\mhov showing Tin-. J hiViiUirMENT*Qt” 

TIIP (iAMETOCV 1'1'S. 

(\ltei S.unboti) 


When this gnat sucks the blond ot .1 little owl infected with luemoprotons, 
two lialteridial loinis in tin* owl's uirpust les ,ui- seen to undeigo de\olo]>nient 
in its stomach. These two lorms are the mic.rog:imetoi vies and the m.u ro- 


gametocytes. 

Microgametocyte. —The ini« iogann tm vie ap 
pears as a typical halteiidium parasite eiulnsed 
in an erythrocyte,•and possessing p.ile i lear 1 vto- 
plasrn, with coaise lia-nm/om granules and .1 huge 
single nucleus, which i* composed of eight gioups, 
each containing trophic and kinetic elements 

Macrogametocyte. The ma< lognmeUx yte a • a 
typical halt end in in, laden with Jood granules, 
tying in a pale disorganized ervlhruevte It has 
a rather small Irophonm lens, alongside of whh h 
is a small kinetonucleus. 

In the Mosquito.— Wilen these gameloc \ les 
reach the alimentaiy canal of ( itlrx pipit »<, ilu-v 
escajH* from the erythrocytes, and ajipeai bee in 
the lumen of that canal, and pioned fust in 
reduction and then to zygosis, with the J01 malum 
of a zygote. 

'The whole process lias lieen candidly uoiked 
•out by Macallum in another species ol hulteri- 
dium. and is confirmed by Sihamhnn in the 



1 "ill 177 // (f'Wi'pt >>/•'*/ s 

nortutf l'j;u 1 an i> S\n 

M' r ie is. 


present species. ( \fter S« haudinn.) 

Formation 0! the Microgametocyte. -The ntiun- {)u llK . |,.j, is t!u . mu 10 . 
garnet ocyle is a clear hyaline body wliuli. on K , tIlloto . ail(l on , ht . llK | lt 
escaping from the reel blood-coipuscles, throws ;l Sl llr|lll . s | UlW ing the 
out active flagella, which, after ln-ating alio.it llITl i Iw .,iieiil •>, tliv mieloi 
a little, break loose, forming the bee micio- ri . nlro , ollK . Si undul.mne, 
gametes Schaudmn studied the cylological pio- in , in i )ruu( . !lJ1( i Ii;vil . 
cesses underlying these grosser changes, ami found 1I( . Ill0s 
that tlie trophonuclci were reduced to four chro¬ 
mosomes, while the eight kinetonuclei remain, 

and, separating from the parent nucleus, form microgametes in the way 
presently to be described for the development ol a male ookinete into «v male 
trypanosome. 
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The Microgamete. Tin- inn-roguniote is vt-rv thill, ami tapering at tin* 
posterior extrrnni \ where it riiiN m a l.ul-like prolongation ot the cytoplasm 
containing a pm t mu nt tlu- trophomulcus. The anterior end is .teutely * onual. 

The tiophomu lens is elongated into a lung thread, extending from the 
anterior to the posterior end ol the hodv and i.iriying torn chromosomes in 
the fonn i-I dots at regular intervals 



Flo. 17^ - I ft/ ‘ili'lls I'lt., 170 - IItfWvl'inlrlt\ Hiu'ilUf Cl.I.t.I AXD 

nothin' (a 11,1 wn mn mm 11 n 1 : \l.\n k.viion hi- ■1111, < JoKiShn.. 

FSLK'h : I'm. ( lolvl.M 11. 

(Alii 1 N handinn.) 


The kmetunin lens is sit 11.it « in tin- pwstinoi thud of tin- i ylnplasin and 
i oiisisls ol ,1 latln 1 ilmig.ited 111.is-, mill light «liioino-onii s and one ultra- 
nuelear eentrosonn 

In addition to this i< utiosuini' tin 11 an- two utheis an .mleuoi, situate 
just at the l»ase ol 1 hi* aiiiiiioi (uiin.d ]no|iiiu>n and .1 jMisternn, situate 
just anteum in tin- lail, lieing (oiiiuiiiil with ilu- tio|>honin l< us |»v a ■ Uro- 
matm bar. The undulating mi nihr.ua-111 n - lu>ni tin- .mierioi to the posteuur 
imtiosouie and is stiengilnui d hv eight mimuuus 



In. iso Ifa iim/'i'H, ,i. ii->rtii t t l .1 111 ami Sam ki.k k. 
{ \flci Si tiaudinn 1 


herniation ol ih>- ii..liiierent ookinete and us devi lopmeiil into the 

null Detent trvp.inosome 


Formation of the Macrogamete. T In m.u roganuloevle bciomrs rounded 
and ruptures the remain, ol tlu- ciytlum vie, and is set live. The i-entrosome 
ot tlu* tiophonucleus disappi ai>, and the ilnomaf 111 1 01 ins n spiial thread, 
which separates by longit udm.d .mil traiisu-ise divisions into lour tetrads. 
The kinetonucleus first forms a spindle, and then divides, causing the first 
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reduction. which re.sidls in Ifmr dyads. :nul thru a second division follows, 
leaving four mounds or single i,hromosouu*<t The kinefomu I-mi-. now 1 minis 
io lls old position outside and Most* to the tiophomich us. and the nniuo- 
gamete is fully de\eloped. 

Schnudiim was not ;tl»lc to tj.iee out the ledmtnm o| the kmetonucleus, 
but it ultimately consists nl tom t luoniosonu-s and a i •■utrosomo, which, 
Woodcock points out, are not wholly sexual. 



I'li. 



I.M Ihrhf >/<l // s li'illUf t'llll wt> S \ \ 1 LI Hi 

i Vtti i Si huiidimi f 


I •'onn.it ion of till- male ookinete, and its di \ el> •pitieiif into (In male 

11 \ pa 111) .nine. 


I 




Zygosis. 1 his i oiid' I hi tin peiiet i a 11011 ol a nn< loe.ann 1 1 into a i e* eplivi 
tone, whn h has a'isi-n ln>i" tin - <vO.pl.i-in «>l the m.umgum'-te on th<‘ suit 
\Vll' - H - till* Hill ll I .lie sit iiatl ii. 

The i ml v pails whn h eiitn an tin* n ih t luphoiiin lens whuli is n-dui'-d. 
and the male Uiiietoiiiu l< us wlmli is not iIn. ed, lmt whn h m»w umli-ig.ie 
two divisions '1 lie tiophoiuii li-l nl ill" male 
and leui.de ilrmejiis I use .uni loini the fu-imi 
spindle, at eithei end ot whuli the knu-to 
nm lei take up pout nan■«. and thus tin /.eutc 
is ini ined 

Ookinete.- Willie /.vgo-i. is pin. eeiline, and 
e\en h"loie the ■ oinph l«■ lurmatioii o! tin 
s\nk.nvo:i. tin* /vgole 1 »»*i nines v.-iimlonu 
and motile, and is theiefoie. died an nokineti 
It consists oi an aim run, livahii". i hange 
able end, wliii h i-. lollowd liv a u gum ol < \ t<> 
pl.tsm with \ ,u Holes, t lieu hv .1 deiisei logmii 
With the inn tear spindle pisi ilesinln-d. ..ml 
finally a mumled posleuor end lull •>( gi.iimlrs 
and li.emozoin. loom this posteiiui end a 
portlun ol cytoplasm enclosing gi.muh ■. and 
il.eniozoin, eU.. is tut oil, thus fleeilie, the 
ookinete ol waste material llu* spindle ul 
the synkarvon now i oiisolul.ites to loim eight 
( hromosomes, whn.h wdl const d ut< tin* 1 1<■ pl. II- 
nucleus, while the 1 wo Unu toiiin lei ai eitliei 
end ol the spindle, meeting tugi-thei. loi m a 
single kiin-toniii leii.s, whn h talas up a ii-nlial 
position iiiside the trophomu leu-., and divides 
into eight chiomosoiues, with a «eiilrosonu* 
ill its eentie The ninleii* ol the ookinete, theielme loiisist- of a ci nti.il 
cenlrosonie, with eight siirroiimhng ehtoniosoines, aioinul which h" aiiotlur 
eight vluoiiiosoines, hoidenng the jH'iipheiv. 

Hut ookinetes are not all alike i )n the unitiai v. Si haudimi desci 1 1 « s three 
kinds: - 

i Indifferent Ookinete. Cytoplasm il"<ir, and .staining lanillv with one or 
t\vi> large vacuole-s aiitei ioily. and having some gi a mil.a m.it ci i aland Uccmozoin 
still left. 


It 


>. IX 1 11 ti'iih’J’i.ift tt\ VuC~ 

tn,ei'i i hi \\11 S\\n i it i : 

I *!■ \ 1.1 OfMI \ I OK . mi 
I'lilUI < to K 1 X i II Wll 
I III I I M \ 1 . 1 . I HI L*\SO 
Ml 

( vftei Si h.lluhntl.) 
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J'K.. xS^.—D iai.kwi -iifiwiN.; the Likk-Cyclk of IIamoproteus 
noi'itrt frir.i anii Sankhuck. 

(Alter ^>.1 mbon .uni Tvryi ) 

Many authorities consider this hle-cv«.l<‘ to lie made up of the cycles of-a 
halteridium and a trypanosome, which arc believed to be quite distinct. 
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2. Male Ookinete. —Smaller than the indifterent or female forms, with 
cytoplasm almost hyaline, and much clearer than that of the mdiiferent form, 
with granular material completely lacking, nucleus large and rich in chromatin. 

3. Female Ookinete. —Cytoplasm fairly dense, with plenty of granules, with 
a nucleus smaller tlian in the indifferent form. 

The Indifferent Ookinete. —The indifferent ookinete starts its development 
by expelling for a second time a quantity of hsemoioiii, while its kinetonudeus 
unites with the trophonucleus, so that the nucleus now possesses eight com¬ 
pound chromosomes. 

Tlie centrosome becomes dumb-bell shaped, and forms an axial spindle, 
around wliich the chromosomes are arranged. These now divide, aud form a 
diastcr by the different portions passing to either end of the spindle, which is 
heteropolar, the smaller halt being kinetic in function. The nucleus now 
divides into a larger portion, the trophonucleus, and a smaller, the kineto- 
nucleiis. The former enters on a resting stage, while the latter proceeds to 
the periphery, anil forming another axial spimlle at right angles to the length 





Fig. iK.\.—Ilcctnoprot(‘us noctnee Cr u.i ami) Sa.vkkuck. 

(After Schdudinn.) 

Oil tlie left a small trvpauosoine is seen entering a red corpuscle 111 the 
blood of the little owl. and 111 the lorpusclc is seen the lirst endoccllular 
stage. The second corpuscle «<hows a moic advanced endoccllular stage 
and the act of Iilx'iaLiou inlo the liquor sanguinis. Farther to the right is 
seen a medium-sized trypanosome. The third 1 orpuscle shows the fully-grown 
haltcridial form, while on tlie extreme right a fully-grown trypanosome is 
depicted. 

of the parasite, divides into two portions by its centrosome forming the axial 
spindle and the chromosomes the two ends ol .1 diaslei. One ol these daughter 
kinetonuclei lying in the ectoplasm is attached to the other, lying in the endo¬ 
plasm, by means ot tin* axial spimlle. The ectoplasmic kmelonuclcus forms 
another spindle, with a longitudinal axis, which glows backwards along a 
fold of the ectoplasm, expanding it as it goes, to the hinder end of tins bodv. 
In this way an undulating membrane is formed, which, therefore, contains 
eight chromosomes—the myonemes —on each side of the folded ectoplasm, 
while the axial spindle, becoming examine, forms tlie flagellum. \t tlie 
posterior end of the undulating membrane the flagellum joins with the 
chromosomes, and grows out ol the body to form the iree llagelluin, along 
which the ectoplasm is drawn for a short distance. 

Of the two centresomes of this spindle, the distal one disappear", while the 
proximal one forms the blepliaroplasL at the root ot the flagellum. 

The endoplasmic daughter kmetonucleus becomes the kmetonucleus of the 
trypanosome, and thus is formed the indifferent trypanosome, which now 
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multiplies Ijv bin .tv diusjott Alter some time it takes on .i grenaiimtorm 
phase, and U(mu . .itti.n-ted to an epitii.li.il tell in the stomach ol the 
TUnsijiiitu bv it-. Ilayi-Jltmi, which is reiliu id In.i sh'ni ioel \\ lull so attached 
it m.iv muhii’Jv bv bu..MV (li\isi.«ii and nuv also pencil.ite in 1 m-Iwitii the 
i<lls(>l i , n stuiii.ii h .uni i ii< vs I, lo,my its llayc-lhim. 

AMv .1 peimil oi u‘si the u \ p.iiiii-.niue i .m beemne in livt nfpim. blit after 
;i time it must eit Ik i f i) puss into the Llood of the little owl, ij) become a 
ill.lie ot leiu.de Iniili. I p die mil 

lilt Miih OoKtUih I he rn.de ookinete fume .i heleiopohii duster, but 
with a siibdit isii.ii n| the ek np-ti's into m.ile .mil letn.de uMi ,kJ oi into kinetic 
and trophu 

The latter oi litn.de p..i»i"u <lis.ippi.ii.., while the sm-dlct or m.ile ponton 
Jorum myht doubli mu h i with him ip ..ml lioplm elements, whn h ate dis- 
1 11 buti'd ihtoiieliniit tin < \ 1 1 •]'! i-in 

Tile oiiklliete lm\\ |i*'i ■ Ulies I' -IIII' led while the i mill double llluTei travel 
to the pel 11 >h( i v aluib yiow, out into little elevation , e.u h with a double 
muleus J-.li h bull eleiation «io\\s jjito ,i little male ti \ panosonie in the 
same maniui .e- in tin imbl'en m Imiii ami bleaks oil liotu the ' test body ‘ 
[mu h it. a, i-lu’iti i ot the paietii nil I'lie-e m lie t rypanosuniis, an online 
to s k haiidmn. simplv die oil 

I In 1 1 uiitl- Ooknt,!, In tins hum the ..nine i lianyes take pl.ue .is in the 
male ookinete but it i. t he -mall male niu u- whn h <le}.;i'iii , iate:i 1 alter dn ul- 
iim into a nutnbei <ii Imiii., wlale the 1, tu in ’!■■ mu h us which lotisisls 
ol the trophic and kuu in eh mm im . n mains, ami ioiuis i tiypaiiosome in the 
sanii manner a . m liii-indilh'ieni imm 

I In li male irvjiauiisorne i- ‘low mi. i\ i ii<* and does mil dmde but mil 
bei ome yieJ.it Milloiiu .<inl In • 11 • i> .■ ■ pi betwiili tin- epillullal i<-lls lot a 
time It can a I .«< pas, into 1 h< o\ ,u u s a ml i jti*.. ami lie dm m.iut dm my the 

Willi i-i 

Tile leill.de ookinete ItoWltPl. llll'h ll^ois pal t !e llo-jeile .Is l»V lustily Its 
tlt'cell.o app.iiai us and d<\* loj>mj a liophoiim li us with a kmetonm lens m 
* mil.tit with U '1 he kuu imiin l< m. n> >\\ ihndis, and jmdiiyoi-s rediieti«>n, 
while the- 1 1 opljdiuii h a , al.o divide, mih purl loll liemy lost I lie teduced 
kl llet (111 III leu 1 , wllli || ll.i dl \ nh d Itllo I wo IP iW i lit > ■ s | he t lupin mill lells Iroltt 

opposip- ... liisine 1 1 .iiiis the 'Uikaivoii ol an ookinete, whn It may 

bei <nne an jmluh li nt. a niali . <>r a l"m.d< li \ paiiosi «me 

hi (hr (i„l. 1 lie male, toin.il.*. ami imbln lent trvpaiiosonies m.iv be 

lii|**i ted into tin <>.il 'linmy the pt<»< s ol b'tiiiu bv th*' iiios<|iii1o. blit the 
un |otll V all oi 1 III- : ll> ll tl> It 111 1 v I »• - I lie ili.ih* II Vpalliisoim ■, il tin venter, 
dp- oil I la mdili-'ii i't I1vp.ni" nines di\id( m tin blo<ul until a small si/e 
i- 11 ai hi 1 1 vlp'ii lip v < iit< i tin- • i \ i hioi vie, ami b< i ome a yoim:; lialbT- 
j* h ii in bv t In lliyell.n appu .In dis.ipoi I'llPJ and the klip tmilll lens .Ippio-U li¬ 
my the tlolilLiinm lells 

lii 1 went \-lotu lioins lliis poa.ite, whn h now ■ oiit.ims h.enio/oin. beeomes 
a>ti e and. le-fo] mine li- ll.pj< llai a pp n at us, ues t lie blood i ell usually «tl 
muli 1 a a tvpiial I, \,' o;< •/■. t umlu.i \ll< i a slimt pi-nod ot ailiMty it 
cut'is .niiithei I i vl Ill'll V'e and eiow , till tin ne\l myht when it ay.lli) 

It'S i lllp 1 1 1 *' I lie ploie.s lakes pi " e -l\ times behlle tip ITVpU ItOSOIIH* 
nUaiii, il- iall -i/e, when l 1 iiiph iy>vs ii-pe.ited di\ispui until attain small, 
tints lompl-1.i> * iIn i v* le ot i ln/'>yon\ I he sin.ill r\ti.u illul.ii lornts utiiy 

be looked up . tin im-io/oites .■ml 1 he nit i.u '-ltul.ii Im ms as Itopllo/.mtes, 

and the laryeeMi ,n ■ Ihil u !m m a . a s- In/ont 'I lie se.Mial Im ms ate developed 
horn ihe mcro/oil- . <• the mv Mnmy mdilleii n t it \ patiosomes which 

eiitei 1 In- ted ic Jls. and If. inip* mn iu^iiiicIoi vies ami m.u loyaim-toc-yles. t lm» 
imnpletitu* the i vc li oi -j 'icj'iiiv. 

Remarks. -Vovvamlm e o< In i . an-i mi\me ed i h it Si'h.iiidiuu is i.ntirely 
wrnny, aiPl that lie was d ( alii-" wdh a double mlntimi ol a li.dleridjuni and a 
itypaminune. both of wlm h piob «iilv d«*\elop in entirelv ditleient ways. We 
are also t on vim rd that these pa'a 11 e i .* i c 11 etmisporulia. 



I1JEMOPROTEUS COLUMRM 


525 


H&moproteus columbs C'clli and Sunfelice, 1891. 

Heenwprokns ruluinha 1 is tin* halt01 idium of Coluinlnt /inn I,. Its I1I1-- 
historyis not exactly known at piesent, hut has lievi) studied hv Ltd. ami Kl 
St*rgenl .mil hv Aragiui. Accoiding to tin* Inttci ohseiver it would seem to 
have the usual two hli-iyclcs of sclu/ogonv and ‘.povogmiv joiiu-d into oiu*. 
taking place in t'ohwiha iivni and in Lymhni thJmn or /.. !>nuun \lmdnnhn) 
Oliv. 


/ 2 . 



I'u; 183 --Tin. l.iKiv (*\< 1 1 . in- ll'rn>"!'itiirit< t*M 11 \nii 

S\si 1 111 1.. 


(According to the rrseuiclu s ol Yugao Altai \iagan hum .Inhiv 

f Phdisti j .' i ///;./■ 1 

Starting with tin* maaio- and inn 10 garnet is yu s. whidi arc ol the same 
appearance as in // ami wlm li aiitu- tin* gut ul the l.\ni/un .dom* 

with t lie hlood sucked (10111 the pigeon, the usual processes ot leductiou. \vi»ii 
the format 1011 of microgametes .iml m;u i> •{.■ann-tr- ami ookinetes, iml the 
cleaiance ol waste matter irom these latter, are gone thiougli. The lmilier 
changes undergone by tin* ookinete ate at pie-eut unknown 

Alter the Lvmlint bites a pigeon, a small luum Ic.n p.n.isi(e is to In louitiljii 
a leucoi yte, first at the site ol tin* bite and hitei in the tunes when* the 
further de\elopmenl takes plan* l*'irst the small parasite divides into a 
number of inonomu lear lo* ms, vvhiih, along with tin* lem m Vie, grow 
enormously, and iorm large parasites, at iirst lull ol nuclei, auvl laur of 
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mononucleated merozoites, the whole process taking some twenty-six or more 
days. The‘minute merozoites now enter the red corpuscles and grow into 
typical Halteridia. It appears that there are no trypanosome stages, and, 
indeed, the only form of that nature met with was Trypanosoma avium Novy 
and McNeal. 

This is quite a different history from that of Schaudinn for H. nochta, but 
it must be observed that it is incomplete, and, therefore, deductions cannot 
safely be drawn from it. 

Other Species. —A large number oi species arc described by Celli and Sanfelice, 
Novy and McNcal, and others, which have been found in birds as well as in 
some reptiles. 



Fig. i86 «— Hatnoproletts columba Celli and Sanfelice. 

(After Sambon.) 

• 

Sambon has described, under the name of flaw opto tens mansoni (Fig. 176), 
a new species found in the red grouse (l.agopus scoticus), the gamctocytcs of 
which are not < Iosely adherent to the nucleus ol the erytlirocyte, as is usually 
the case, ami sporogony takes place in a parasitic fly of the grouse (Ormthomyta 
lagopodis), in the stomach of which ookinetes were found. 

Anschutz has described a schizogony of II. oryzivorte taking place in the 
circulating blood of Padda orygtvora. 
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CHAPTER XXII 


NEOSPORIDIA 

Neosporidia-^Myxosporidia Ar.tinomyxnli.i- S.ircospomlia—lfaplosporidia 

- -Protozoa incert a* sediv - Chlnmydo/o.i Filterable viruses*—References. 

NEOSPORIDIA Schuudinn, 1900. 

Definition. —Parasitic plasm minimal a, without motile organs, in 
which spore-format ion and trophic growth proceed simultaneously. 

Remarks.- The Neusporidia are protozoa in which reproduction 
and growth go on together. In the Telosporidia the trophozoite 
grows into the schi/.onl. which divide** into spnrcs; in theXeosporidia 
growth and spoil* formation go on together; lmt, as in the case of all 
attempts at classification, there ,11 r ex* eptioiis, lor the trophozoite 
may grow into tile schi/.onl. and then divide. 

It appears as though the Neosporidia were evolved from a sarco- 
dinal ancestor. 

They arc divided into four orders: (1) Myxosporidia, (2) Actino- 
myxidia, (3) Sarcosporidia, (^) llaplosjmridia; and, in addition, 
there are a number of parasites belonging evidently to the protozoa, 
Which canuoL easily he classified, and are thereiore placed in an 
addendum to the Neosporidia Protozoa inccrlie scciis. 


ORDER I. MYXOSPORIDIA Butschli, 1881. 

Neosporidia with spore- formation commencing early in the amoeboid tropho¬ 
zoite. liacli spore has one or more polar capsules. 

The .Myxosporidia are subdivided into:— 

Suborder I. Phamocystes I'.uiley, 1 K«> b Synonym.— Myxosporidia {sensit 
strutn j. S] tores with two to fom large, eleaily visible polar capsules. 

Suborder II. Cryptoeystes ilurlej, 11493. Synonym. -Microsporidia (Ihd" 

biani). Spoies with one minute polar 1 apsulc, which is only rendered visible 

by treatment w 11I1 reagents. 

° \ 

SUBORDER I. PHffiNOCYSTES Gurley. 1893. 

Phsenocystcs compose the true Myxosporidia, being usually found in 
Telcostcan fish, though they may occur m elasmobranclis, amphibia, and 
reptiles. 

In fish they have long been known as psornsperms, being found in the bile- 
passages, the urinary organs, the muscles, and ihc nervous system. 

The amoeboid trophozoite has a diltereulration of its cytoplasm into endo- 
and ecto-plasm, and moves about by pMiudopodia. Spore-formation begins 
early by a concentration of the cytoplasm around one of the nuclei of the 
trophozoite. This concentrated area is marked oft by a capsule, and is the 
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pansporoblast. The nucleus of the pansporoblast divides repeatedly, after 
which the cytoplasm splits into two masses—the sporoblasts—each of which 
is covered by a cuticle and contains three nuclei. 

The cytoplasm of the sporoblast now divides into three areas around the 
nuclei. One of these areas is large, and is called the sporoplasm, while the 
other two arc small, aafc form Hie polar capsules. Each spore, tlierelore, 
contains two polar capsules and one mass of sporoplasm, wlurh represents a 
single sporozoite. Each polar capsule develops a spirally coiled thread. A 
spore escapes when the parent trophozoite dies, and then finds its way out ol 
its host by the bile or urine, or through the tissues into the alimentary canal. 
Far further development it must be swallowed by another host, in whose ali¬ 
mentary canal the threads of the* polar capsules are extruded, fixing the little 
spore, which bursts and allows the amoeboid sporozoite to escape and-go on 
its travels m search of a suitable lissuo. Perhaps cn route it conjugates with 
another sporozoite; if so, this is not known. While sporogony is preparing, 
schizogony may take place by plasmotomy, which is the division of the multi- 
nuclear trophozoite into two or more forms. 

It will thus be seen that growth, plasmotomy (schizogony), and spore- 
formation (sporogony) go on simultaneously. 

Classification.-— DisporcaD ollein, 1899.—Pluraocyslcs with two spores. 

Family. —Ciratomyxida Doflcin, 1901. 

Genera.— Ceratomyxta , Leptotheca. —Paiasitic in fish and frogs. 

Palyspoyca Dollein, 1899.—J’liaeriorystes with more than two spore*. 

Family x.— Mvxidiidte Auerbach, 1910. 

Genera.— Sphterospyra, Myx idtum. 

Family 2.— ChU tont\xida i Thelohan. 

Family 3.— Myxoboltdee Gurley, 189.?. 


SUBORDER II. CRYPTOCYSTES. 

.This order is divided by Doflein and JVioz into:— 

Tribe 1 . Monosporogrhea Perez.—Trophozoite liccoim*s a single pansporo¬ 
blast (spoiont), wlucli produces a single spore. 

Tribe -i. Oligospovogenca Doflein, 1809.- -Tmphozoite becomes a single 
pansporoblast (sporuut), which produces lour to eight sport's. 

Tnbe 3. Falysporogenca Doflein, 1899.- -Trophozoite becomes numerous 
pansporoblasts (spoiont), which produce many spores. 

Tribe 1. Monosporogknea. 

This tribe includes Nosctna bombycis Nageli, 1S57, wlucli is the cause of 
p£brine, the silkworm disease. N. apis Zander. 1909, was shown to be the 
cause of microsporidiosis in bees in England by Fantham and Porter. 

Tribe 2. Oligosporogkni-.a Doflein, 1899. * 

This includes tlic genera Our ley a Doflein, ThClohania llenneguy, and Pleisto- 
phora Gurley. 

Tribe 3. Polysporouenea Doflein, 1899. 

This includes the genera of Ghtgea Tlielohan. and Myxocysies Mrazek. ol 
winch G luge a anomala Aloiuez is .1 parasite ol the stickleback. 

Microsjpovidiitm polycdricum Bolle, a doubtful species, is said by Perroncito 

If! rtPPlir Its mnti 


ORDER II. ACTINOMYXIDIA Stoic, 1899. 

.These"are parasites in the Tubificidas of the oligocluete worms, and need not 
conoern us. 
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ORDER m. SARCOSPORIDIA Butschli, 1882. 

Definition. —Neosporidia in which the young trophozoite is, with 
rare, exceptions, found in the muscle-fibre of warm-blooded animals. 
Spore-formation commences early, and proceeds during the whole 
growth of the trophozoite, which may attain a very large size, when 
it is covered by two coats, the inner of which is prolonged internally 
through the parasite, dividing it into a series of chambers. 

Remarks.- The Sarcosporidia. discovered by Micschcr in 1843, 
arc very common parasites, and in the form of Sarcocystis tenella 
maybe seen by the practitioner in the tropics in meat sent as food 
to gaols and hospitals. 

Two families are known: (t) SarcocysliiUc, (2) Rhinusporidndee . 

1. SarcocystidaB Poche, Kjr3. 

Definition.--- Saieo^miidia Joiind 111 muscle fibres, and divided 
into chambers by septa. 

Sarcocystis Laukester, 1882. 

Synonym. — Gastrocy^iis ('button. 1910. 

Definition. - Sareocy si ala* with outer radially striated and inner 
homogeneous coal and poles ol uudilfereiitiated protoplasm. 

Type Species.- -■ Sarcocystis mi esc hcriana Kuhn, 1NO5. 

Though a common parasite, its life-history is by no means well 
known. The youngest form is the trophozoite described by 
Bertram, which lies in a muscU-iibro, ancl yonsists of cytoplasm 
united by a cuticle, and containing several mononuclear pansporo¬ 
blasts. The next stage is more advanced, ior in this the troph >zoite 
has grown considerably, and now consists of two coats—an outer, 
radially striated, and an hum, homogeneous, which is prolonged 
externally into filaments and internally into a series of septa, 
marking out chambers, each of which contains one pansporoblast. 
Internal to this coat is a layer ol cytoplasm loaning the endoplasm 
oi tile parasite. 



Fiu. 187.— SuFfiyshs iaitlliB I'libah: Vocno Form. 

The poles of the parasite consist of undifferentiated endoplasm, 
and form the areas ol growth of the young trophozoite. The pan¬ 
sporoblast breaks up into a large number of spores. 

The third stage is reached when the parasite has grown so much 
that it has stretched the muscle-fibre, in which it is lying, into a thin 
sheath covering it, and therefore now appears to lie between the 
muscle-fibres. The endoplasmic layer extends all round the interior 
of the parasite, so that the pansporoblasts are formed from the Whole 
periphery, and therefore the youngest forms arc in this position. 
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while, farther in, chambers with the fully-developed pansporoblasts 
are found, and, still farther in, is the centre of the parasite, filled 
by a granular substance formed from broken-down and dead spores 
which have been too long in existence. 

As to the spores, a curious point to be noted is that some observers 
only describe gym nospores, while others only describe chlamydo- < 
spores. Minchin suggests that this is because parasites in different 
stages of their life-history have been examined, and he looks upon 
the gymnospores as merozoites and the chlamydospores as spores, 
and these views are strongly supported by Korte’s description of a 
form in Macacus rhesus. 

The merozoites are crescent-shaped, naked spores, from i to 21 /i 
in length, according to the species, consisting of a finely granular 

protoplasm with a nucleus, 
some granules, and one or 
two vacuoles. They arc' 



Fig. 188 .—Surcocystis tenrllcp hubah 
in Meat. 



thought to be the means by which the parasite spreads itself in 
its host, especially as they are motile by gliding, corkscrew, or 
amoeboid movements. • 

The spores are from 3 to 14 p long in Sarcocyslis tcnella, with one 
extremity rounded and the other pointed. They are curved, and 
surrounded by a thin membrane. The pointed third of the spore is 
spirally striated, due to fine folds in the outer capsule, while the 
blunt third contains a nucleus. It is obvious that this resembles 
tile spore of a myxosporidian, and, in fact. Van Eccke says that 
one, two, or even three filaments issue from a spore. The spores can 
be seen in the peripheral blood at times. 

It is thought that those spores spread the infection to another 
host, but in what manner is not clear. Perrin has recently sug- 
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gcsted that the parasite may be transmitted by the larvae and 
imagines of the blc»w-fly (Calliphora) or the flesh-fly (Sarcophaga).jft 

It is true that Smith lias infected (after a long incubation) mice 
by feeding them on the flesh ol infected mice, but that, of course, 
might simply be by the merozoites, and would in any case not 
' explain how herbivoiou* animals are infected. Our feeding experi¬ 
ments with a dog were not successful. 

ICrdmaim Nay* that the spoie germinates in the intestine of the 
host, and liberating the toxin- -sarcocyslin—which may come from 
the polar oapMile, caux\s the epithelium to be shed, while the little 
amoeba coming out iiom the ^pon- is able to penetrate the denuded 
area and to get into the lymph spaces oi the intestine, where it lives 
about a month .iiid then passes oil to the muscles. 

t'lawley c<nis:deis tint the spore holes its Way into the intestinal 
cells where ii appeals to undergo some form of schizogony. At all 
ewnts jt djs.-ppt .irs m twriity-loiii hours, but later lie thought that 
he had lifted sixual diUeJentialiuii in these spores in tlie cells, 
and 1 In■ loiinatiiiii ol a /ygote. 

Pathogenicity.- -Simoivshs tenclUr buhali is very common in the 
buffalo-meat m tYxlcii. and licquciillv causes inquiries to be made. 
It appeals a-, white particles called by the native butchers ‘milk 
nrives,’ lying among the muscular fibres of tongue, larynx, 
diephiagm, ami skeletal hhkIi s. This ingestion of infected meat 
has appaii ntl\ no deleterious elfect on man. but the spores may be 
th« cause ol iriegular lexer. 

Classification. -.\ numbci nl s|n< us are recognized:— 

J. hasn't i.wii n.'« 't/uimm Kuhn Ihi 13. found in tin* pig. 

U. .S l>, ltldi.ll \ 'olli-Ul, 1 ill)] . Ill l In- hi tr.il'. 

..1 >. h in Hu' Rnlln-l, jS.mi, in 1 lit- sln-c|i. ,S\ U'inlUr buhali, 111 the Ceylon 
hmlal.i. \ mili-nini li.es iI«*m ribeil .1 » .esc ui this juicilion in man. 

/]. .S. tiiillh Inii-dl i>ulli 111. M'>l, in o.ii tl<*. 

S. limit r„iin m Ui\wlt.i, i.s;.s- 'I Ins species lias lieen iound in mall. 
'Iluy Men- lu->l chsuib'd Jiukliiuti ly L»v lain lei n <mn 111 jsOh. 111 the myo- 
■ .irdiuiu and mi lJu val\is ui the heait oi a pi rsoii who had died oi drojisy. 
'1 in y mi ie s.nd lo be 3 nullnm-ires in length and 1-5 millimetres 111 breadth, 
bin il !■« cc-iy i!i hi lit I ill wliat 1 liese really were. 

JOiseiilni^ in uiiij, u-puits a most doubtful ease of a cyst in a papillary 
muscle jii a jmsim who tiled Jroni iileuritis and emlocaidilis. Karlulis 
desen lied lliem m tie- muscular system and liver {most doubtiul) of a person 
who died irojn multiple absccsSi-s 111 the livei and muscles. 'flic mail was a 
S11d.111e.se Koeli, jh 1 hhy, described an undoubted case in Kgypt. 

liaraban and St i\i my, 111 lhy j, deseribed them in tlie laryngeal muscles 
of a mail wliu had ln-en executed. 'I his desciiptiou is not to be doubted, 
'ilie parasite is desuilml as ln-mg x-c» milium, ties long, and about 0-17 milli¬ 
metre in width. YiuJlcnuu in Naney and Bailing (iyoy) in iBarbados have 
recorded cases. 

6. ,N\ hvett Blanchard, iS85, 111 the seal. 

7. S. kvtUi Castellam and CJuliners, iyoy.—This parasite, iound by Kort6 
ni the thigh muscles oi Mat at us r/nsiis, is peculiar in that the inner coat was 
not continued into the cytoplasm oi the trophozoite, and tlie endoplasm 
contained only gymnosporcs (meiozoites), and no pansporoblasts or alveolar 
network. The spores contained nothing but a nucleus, no cell membrane 
01 olhei structure being visible. There wore no signs of any reaction on the 
part oi the tissues. 
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8. S. arantidis Splendoro, 1907.—Parasite in Aramidis sarjntra. a Brazilian 
bird. 

9. S. ammodromi Splendors, 1907.— Micscheria amntodromi Rpli-ndon*. 1907 
Mesnil says it is not generic, and pcihaps not specific, [t is Jmuul in a 
Brazilian bird, Antmodromus manimhe. 

to. S. leporum Crawley, 1914. in American rabbits. 

11. S. setophaga Crawley. 1914. in Amnricau redstarts. 

12. S. muris Blanchard, in rats. 

2. Rhinosporidiidse Poche, iqt.). 

Dsflnition.—Sarcosporidia found in connective tis-.ue and nol 
divided into chambers by septa. 

Rhinosporidium Minch in and Foul ham, T005. 

Definition. —RhinospnridiidiC with well-<lr lined sporoblast. 

Type Species.— Rhinosporidium aederi (\\ ermrke, iomd. 

Rhinosporidium seeberi Wernicke. 

Synonym. — Rhinosporidium kincah'i Minch in and F.inth.un. 11)05. 

Rhinosporidium was discovered in rS«jb by Dr. (inillenuo Seeber 
in Buenos Ayres in a nasal polypi in a young'man ofjiiineteen years 
of ape. In 1900 he published a description o{ the parasite, aiid in 
the same year Wernicke Rave it the name, ot ('occidium sccbcri. 

Kinealv, in 1903, reported to the 
Laryngological Society a peculiar 
case of polypus growing from the 
septum of tile nose of an Indian in 
Calcutta ns a pedunculated vascular 
growth resembling a raspberry in 
appearance by having whitish spots 
on the general red surface. On 
section, this tumour was found to 
have peculiar bodies embedded in it. 

It was then carefully examined 
and described by Minctiin andFan- 
tliam, who came to the conclusion 
that it was a haplosporidiau. and 
named it Rhinosporidium kinedlyi. 

In 1905 Nair of Madras came 
across a similar polypus in several people who all came Ironi the 
small native State of Cochin on the west coast of India. These 
polypi have been carefully described by Beattie, in 190b. Castellnni 
and Chalmers have found it in polypi in Ceylon. 

Morphology. —On cutting into the polypus it is noticed that then; 
arc minute dots visible to the naked eye. and capable of being dis¬ 
sected out. These dots arc cysts. 

When examined with the microscope, it is seen that the growth 
is covered by stratified pavement epithelium, which show** signs of 
proliferation and invasion by polymorphonuclear leucocytes. Under 
this'epithelium there is a stroma formed of delicate tibrous tissue. 



(From a nasal polypus m a rav¬ 
in Ceylon; sc I1rm.1t lu, anil highly 
magnified.) 
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myxomatous in places, and cellular at other spots. The cysts were 
found to be oval, round, tubular, branched or irregular bodies, lying 
below tilt) epithelium principally, but also found in haemorrhages 
and in cell collections. The wall of the cyst is generally thin, and 
has either an opening or a conical elevation at one point. It con¬ 
sists of two layers—a thinner external and thicker internal coat. 
The smaller cysts, from io to 30 u in diameter, contained undiffer¬ 
entiated protoplasm with a vesicular nucleus containing a nucleolus. 
The larger cysts had one or more definite chromatic masses. A 
fully-developed cyst is lined with protoplasm, in which young pan¬ 
sporoblasts are forming, while the centre of the parasite is full of 
old pansporoblasts, separated from one another by an indefinite 
framework continuous with the capsule. A young pansporoblast 
is seen to be a small oval or rounded mass of cytoplasm with a 
single nucleus. This body grows, and becomes surrounded by a 
membrane, while its nucleus divides by amitosis into four to sixteen 
spores, each of which has a very thin wall and a central nucleus. 
The pansporoblasts and sjlores are set free by rupture of the cyst, 
and may be surrounded by polymorphonuclear leucocytes, thus 
forming minute abscesses, or may be engulfed by mononuclear 
leucocytes, or may grow into parasites, or escape from the host in 
the nasal secretion. The method of infection is not known. 

The framework inside the cyst separating the pansporoblasts 
indicates that Rhinosporidiiwi belongs to the Sarcosporidia, and not 
to the llaplosporidia. 

Pathogenicity.- --The pathology appears to be a proliferation of 
the submucosa and mucosa of the nose, brought about by the 
irritation ol the parasite (see p. 157S). 

ORDER IV. HAPLOSPORIDIA Caullerv and Mesnil, 1N99. 

Synonym ,—ffaplosporidiidca Pot lie, 1913. 

Ncospondia with very simple 1 ile-lii>«tory .mil undifferentiated cell-plasma, 
without .septum ami with spores of simple structure, with one nucleus, and 
mi polar capsules. 

The llaplosporidia are characterized by the; simplicity of their lifc-cycle, 
whn h begins with a mononuclear or binuclcar trophozoite, which may encyst, 
and in anv case grows larger and larger, while its nucleus divides into several 
nuclei, so thal a mullinuclc.ilcd mass or schizoid is ioi med. This escapes from 
its cyst ami divides up into merozoites, either directly or after plasmotomy, 
each of \\ lut h becomes a trophozoite, thus completing schizogony. Sporogony 
is unknown. 

They are parasites of fishes and invertebrates. 

Classification. —J'\mily r. JlArLOspoiuouii Caullury and Mosnil.—Spores 
with double eiivelujie and opening. 

Genus 1 . Huph^poridium .—Spores closed by a valve. In annelids. 

Genus 2 . Urosp. indium .—Spores open, in annelids. 

Family 2. Bertkamhii.i Spore envelope without opening. 

Genus t, Brrtramia.- Stomach of fish. 

Genus 2 . Ichthyosporidnim. In tumours of fish (Figs. 191-196). 

Family 3 . Coelospokiluid.v.- Spores nude. 

Genus 1. Polagarymtm. 

Genus 2 . filastulidium. 
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Protozoa Incertae Sedis. 

Cytoryetes variolas Guarnieri, 1892. 

Synonym. —Strombodcs jeuncri Sjobrung, 1902. 

In 1892 Guarnieri described peculiar parasitic bodies in Unions of smallpox, 
and in those produced by vaccination of the cornea of rabbits, etc. Pfeiffer, 
in 1893, confirmed those findings, as did Jackson Clarke in 1894. and 
Wasielcwski in 1897. Councilman, Magrath, and Calkins, in 1903, published 
the full account of the life-history of the parasite, and their findings have 
been confirmed—in part, at least—by De Kortf* in 1905. 

In its youngest form Cyloryctcs variola is seen in the cells of the skin as a 
minute spherical homogeneous body, 0-7 /* in size. No differentiation into 
nucleus and cytoplasm is possible, as the organism appears to lx* all nucleus. 
The parasite grog's to 3 fi. and then shows a vacuolization in the centre, 
with sometimes a central dot. The periphery next shows minute unstained 
dots, which, when they become larger, take on the green of a Uorrel’s slain. 
The red staining material is called by Calkins prologonoplasm. 

The organism can now change its shape anil throw out pseudopodia, and 
lives in a vacuole near the nucleus; there is no ectoplasm or endoplasm, no 
vacuoles, but only chromatin granules ot prologonoplasm. Volpino has 
described minute motile granules in the epithelial cells, which he considers 
to lie the true parasites. 

Auto-Infection.—In a large parasite to T4 /i) the prologonoplasm is dis¬ 
tributed through the body in nimuti spherical granules lying in a minute 
vesicle, forming granules from 0 7 to 1 /t in diameter, which are liberated by 
disintegration ot the framework of host cell, while the rest of the cyto¬ 
plasm form a nucleus de rehqwtl. 

Sexual Development.—The homogeneous granules or gcmmulcs may start 
the cycle of cytoplasmic organisms again, or may become germ-cells in the 
nucleus. The gcmmulcs reach the nucleus, but tlicv now stain uniformly 
and liecomc minuie, ^learlj-defined, homogeneous bodies- -female gameto- 
cytos. Sometimes they fail to roach the nucleus and remain in the cytoplasm, 
in which they can only partially develop. Within the nucleus Calkins thinks 
they form male and female gamelocytcs, homogeneous granules, or the 
gcmmulcs become spherical, with central red masses, and later red masses 
at the peiiphery—the male gametes. No conjugation lias l>een observed. 

The zygote is an aimrboirl body lying in the nucleus, ami staining deeply, 
This zygote becomes a pansporoblast and the mother-cell of the sporoblasts. 
The spore is very nunulc, and contains a vacuole; it migrates, and may travel 
into the nucleus and form secondary sporoblasts. 

Cytoryetes (Doubtful Species). 

This organism can be found as corroid bodies iii the smcais taken from the 
heart muscle of auimals suffering from foot ami mouth disease. 

Neuroryctes hydrophobia Calkins, 1907- • 

Neurorycles hydrophobia, better known as the Negri bodies, because they 
were discovered by Negri in 1903 as round or oval bodies, 1 to 23 \i in length, 
in tho nerve-cell of the brain, especially the Cornu aimnonis, of animals 
suffering from hydrophobia, are now generally accepted as the cause of the 
disease. Hydrophobia is so common m India and Ceylon that a knowledge 
of its parasite is necessary to the practitioner in that part of the tropics. 

Some authorities consider these bodies to bo cell-structures, but iu our 
opinion there cannot be any doubt that they are parasites, especially alter 
the further investigation of Negri, amply confirmed by Williams, Lowden, 
and Calkins, who named it Neuroryctes hydrophobia Calkins, 1907. 1’rowazek 
believes them to be Chlamydozoa. When stained by Giemsa the protoplasm 
takes on a bluish tinge like the malarial organism’ while there is a central 
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body like a nucleus, composed of a periphery of chromatin, and containing 
a central chromatic particle staining red. Negri, Williams, and Lowden give 
drawings indicating the rapid division and growth of the organism, which 
apparently as it grows divides, until finally large forms result whose chromatin 
breaks up into minute masses. 

They consider that the parasite reaches the nervons system by spreading 
along the nerves, which it does more quickly than travelling by the blood 

Cydasterella scarlatlnalis Mallory (Doubtful Species). 

In 1904 Mallory described round and elongated bodies, sharply stained 
with methylene blue, 2 to 7 /* in size, lying in the epitlielium of the epidermis, 
together with radiate bodies, comjxised of a central spherical body with ton 
to eighteen segments radiating away from it, m epithelial cells and lymph- 
spaces of the epidermis of people su tiering from scarlet fever. 

This discovery has since been confirmed by Field and Duval, both during 
life and in posl-tnoi terns. 

Further research is needed lie fore llie nuluie of thesojbnrlies’ean lie definitely 
settled. 
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Coccldioides immitis Jtixford ami Gd« hnst, 1897 (A Fungus). 

Synonyms. — r. pyngrncs Kixtord ami G1I1 lirisl, 1897; Coccidium poaades 
Caxton ( J ), 1898. 

These parasites were first seen by Woinu ke and l’ossadas in liueno-t Ayres, 
and later in the United Stales by Kixford and Gilchrist, Montgomery, M0II11, 
and Ophuls, where they cause an inlection pi educing nodules in the skin, 
liver, kidney, genitalia, and lymphatic glands. 

This sn-t ailed protuxonn is a lungus (set- p 11S5) 

The Bodies of Ureteritis Cystica (Doubtful). 

In this disease the kid nr j’ is hydronephritic and tlie ureter and bladder 
are cystic. 

The cysts contain large and small oval and irregular cells with bright 
globules, variously interpreted as Coccidia, Myxosporidia, and cell inclusions. 

Sergentella homlnls Brumpt, 19 n». 

Kt. and Ed. Scrgont in 190^ reported a vermiform body. |o /i. long by 1 to 
1*5 M broad, pointed at each end. with a nucleus in the middle, in the blood 
of a person suffering from night-sweats and nausea. 
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Bodies found by Sambon in Pseudoehirus peregrinus. 

Sambon lias found bodies m a lemur whicli may liave some relationship 
to the spores ol Surcoi ystis, but tliis is doubtful. 

Bodies described in Man by Castellan! and Willey. 

These bodies were iound and described in 1005 in two patients suffering 
from irregular fever. They generally have a eruseenlic shape. 10 to 30 fJL in 
length, and 1 5 to 4 /i in bieadth. 1 hey often present vacuole**, and a nucleus 
inay In- seen 111 some specimens, blit not" m .ill. The whole body stains bluish, 
while here and there granules ol c lnom.ilJii can be seen. They cannot be 
compared with ninlarial 1 reneiits. a.- they nevei contain pigment. Tlxesc 
bodies may 1 ms spores ol SauortMis 

Protozoal Bodies found in Dysentery. 

In t’.isti llaiu df si nlied u peculiar protozoal organism Uintoplasma 
Cash Han't I’u j ioi.|) which he found in three cases of dysenteric colitis, in 
whn li am (else and dysenteric bacilli were absent. One oi the cases liad boon 
infected in Munna, and the other two probably in Ceylon. 

In tre-.li preparations the organisms 
appeared ns largo pear-shaped or flask- 
si in pul bodies., (10-80 microns in diam¬ 
eter. actively motile, and showing only 
slight changes of shape while moving, 
and no pseudopodia. 

The antenor portion at its upper part 
was shaken by very lapid vibratile 
mou'iiienls, as though produced by a 
flagellum. .No such otganclla could be 
seen m fresh or stained pieparations 
be ('nstcl)ani or any other observer. 
‘1 h<* cytoplasm was very vacuolated. 
J11 stained preparations a group of 
gi.nudar bodies uiuld be seen and were 
thought by Mesnil to be a cli liuse nucleus. 

Chlamydozoa Prowazek, 1907. 

Definition.- -The Chlamydozoa 
are u collective group of minute 
parasites, which either live extra- 
cellularly. wlien they are capable of passing through the usual 
I liters, or intracellularly. when they excite a reaction upon the 
part ol the enclosing cell which produces a substance which encloses 
them n> it were with a mantle, thus forming a c.oll inclusion. 

Remarks. -This collective group was formed by Prowazek to 
embrace .1 11 umber of minute parasitic Joints which become en¬ 
closed in a telliilar product as with a mantle. The general 
tendency is to ranee these forms among the Protozoa. The minute 
granules are the parables, and the surrounding substance is cither 
plastin or chromatin irom the nucleus, or a latty substance. The 
name Chlamydozoa is deiived from the Greek fiov, an animal, and 
xAtt/tuv, a mantle. At the pn-sent time doubt is expressed as to 
causal action of the Chlamydn/oa as well asto their parasitic nature. 

History. —In 1907 Prowazek and Halbcrstaedtcr, on examining 
trachoma smears stained by Giemsa’s method, found dark blue 
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granular inclusions in the protoplasm of the epithelial cells. These 
granules were at first round or oval, and increased in size, at the same 
time becoming less dark, while minute red dots appeared, which 
increased rapidly in numbers, while the blue masses gradually dis¬ 
appeared. The granules formed cell inclusions, and the blue masses 
were considered to be a reaction product on the part of the cell, and 
were thought to be composed of plastin, while the minute red dots 
Were considered to be the virus. The reason why they considered 
tile blue granules to be distinct from the red points was because 
the blue gradually disappeared, while the red points, or elementary 
bodies, could be seen extracellulurly situated. They inoculated 
anthropoid apes successfully with trachoma, and found the same 
bodies in this infection. These researches were confirmed by Greef 
in the same year, and were extended in 190S by Stargardt and 
Sclimeichlor iu iqoq. who described a conjunctivitis neonatorum 
non-gonorrhoica with typical (‘hlamydo/.oa. In 1009 Hcymann 
found the same bodies in four cases of gonorrhoea 1 conjunctivitis in 
newly-born infants. This discovery was <>l the greatest importance, 
because, since the days ot Kroner it had been known that the con¬ 
junctivitis ot the new-born was not always due to the gonococcus. 
Lintler, in 1909, and Wollrum, in i<»ro. showed that thoie were two 
forms of blennorrhrea- -viz., a conjunctivitis neonatorum caused 
by the gonococcus, and a second t.rm-.ed by Chlaniydozoa, this latter 
disease being termed by hinder ' inclusioii-blrnnorrhcea 1 in contra¬ 
distinction to goiiobleimorrluea. hinder maintains that the same 
virus produced tmohoma, inclusion-blennorrhuu. and that this 
virus can be found in the male ami female genital passages, and he 
bases his opinion on the facts that Ik* lias been able to produce 
trachoma in monkeys inoculated I mm a cast of non-gonorrhocal 
urethritis in a man, from two such cases in women, and from several 
cases of inclusion-blennorrlm.:a in infants. Further investigations 
have shown that iiiclusion-bleimorrhioa is histologically similar to 
trachoma. 

Later, Leber and Pmwazek in 1911 found a similar organism. 
Lyozoon alrof>hicans in opitheliosis desquamativa, and in the same 
year Uhlenhuth found inclusions in swine pest, and Botteri in spring 
catarrh. 

In the meanwhile Halberstaedter and Prowazrk had in their first 


paper grouped with these cell inclusions the lonns described ill 
smallpox, hydrophobia, molluscum contagiosum, epithelioma con- 
tagiosum, and Lipschiitz grouped the causes of dermotropisnius, or 
human dermatoses, under the subhead Strongyloplasmata. Finally 
the whole subject was gathered together and reviewed by Prowazek 
in' 1911 in his ' Handbucli der Patliogenon Protozoen.* Somewhat 
similar bodies have been seen by Castcllani in sprue in cells from the 
oral mucosa, although most of these inclusions arc nun-granular, and 
he doubts their parasitic nature. He has observed somewhat similar 
bodies in conjunctivitis and in urethritis of a non-gonorrhocal nature. 

Morphology. —On examining the cells from a case of urethral 
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discharge of non-gonorrhopal origin, or the cells from the discharge 
in certain forms of conjunctivitis, they can be seen to contain 
peculiar masses of granules which are grouped into oval or roundish 
bodies, measuring 3 to ft /e in transverse or maximum diameter. 
The individual granules measure 0*5 to t /a in diameter, and stain a 
purplish-rod colour with Giemsn or irishman's preparations^ These 
granules appear to he embedded in a pale bluish matrix. 

Life-History.— -The smallest lorm or elementary body is merely a 
minute speck of chromatin, apparently without any cytoplasm, 
which lives cxtracelhilarly, hut may enter a cell. This entry into 
the cell is not a piocess of phagocytosis, as may be shown by the 
absence of the usual vacuole, and by the fact that thev do not show 
the usual yellow coloration wle-u stained by neutral red. Inside 
the Cell the elementalv body grows in size, and heroines the initial 
body, which heeomi s surrounded bv the mantle, and thus forms the 
cell inclusion. This bodv imw breaks up into a number of small 
bodies called initial corpuscles. which divide by simple division— 
fa’., by the formation ol dumb-bell forms, the two ends of which 
simply move apart until the connecting thread is broken. The 
result ol flu: division «.1 the miii.d corpuscles is the. elementary body. 
In this wav the lile-cycle is roinpleted. 

Comparison. -It will due- be seen that the Chlamydozoa are the 
gr.imiles inside the body ol the Cyforveles variolic or the Xniroryctes 
hydrophobia-, and that the whole organism of these two forms corre¬ 
sponds to tin- mantle and para-ale ol the (.hlamydozoon. 
t. Pathogenicity. I'luv are believed to be the .cause of smallpox, 
vaccinia, tiaclionia, Samoan epitheliosis, hydro]lliobia. scarlet 
fever, etc. 

Classification.-- -The C'lilamydozoa are classified int«•:— 

A. Chlamydozoa vera. 

Chlamydozoa, which commences as elementary bodies 
from cell inclusions 

r. ('vtorvetes group -cause destruction of the cell, 
f ytooikon grou]> -«aiw pmlileralion of the cell. 

(lelbsiicht group -cause g.lbsuoht in the Lepidoplera. 

if ('h'umyjo <><1 slrongylopiusmala. 

Chlamydozoa. which always remain as elementary bodice 
- the forms in the peripneumonia of cattle and 
file diphtlu 1 ia in bird-.. 

Only the ('ytoryctes and Cylooikwii groups concern us. 


The- ('ylnryelrs Croup. 

It is important to distinguish between the ('hlamydozoon of such 
a disease as smallpox and the pain sib: ('ytoryctes variola. The 
('hlamydozoon is one of the chromatic particles of ('. variola, the 
piotoplasm of which forms tin* mantle. The ('.ytoryctes group in¬ 
cludes the parasites ol- 
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1. Vaccinia. 

2. Variola. 

3. Scarlet fever. 

4. Hydrophobia. 


The Cylooikon Group. 

The Cytooikon group includes:— 

1 Lyozoofi atrophicans Leber ami Pniwazrk. 

2. Trachoma bodies. 

The former group have been de^ci ibed above, and lie: latter group 
will be dealt with in the chapter dealing with the diseases of the 
special senses. 

The Filterable Viruses. 


By the term ' Jilt arable virus' is meant micro-organisms so small 
that they will pass through the pores ol filters which are too small to 
allow the passage of bacteria. The term ‘ ultraniieroscopic ’ is 
also used for filterable viruses, but i> not free from objection. 

History. —In 1N92 Iw.mowski demonstrated the lilterability of the 
mosaic disease of the tobacco plant, and in T^y.S LolJlor and Frosch 
discovered that the virus ol loot aiul mouth disease would pass 
through the pores of the Imest porcelain filter. Shortly a Iter- 
wards Beijerinck confirmed Lw. mow ski’s observations, and since 
then numerous observations have been made. 

l\ r Man. —Yellow fever \irus by Reed and Carroll it* 19m, 
destroyed ii heated to 53 0 C. for ten minutes; Molluscwn am- 
tagiosiun, by Julius Very in T905; Dengue fever bv As! 1 burn and 
Craig ill 1907; Three days’ fever by Duerr in 1908; Poliomyelitis 
by Lentz, LauiKteiw-r, Lev adit i, Flexner, and Lewis in ro»y; 
Typhus by Nicoile in njro; Measles by Cioldbergir and Anderson 
in iqix, as well as Trachoma, Scarlatina, Verruca vulgaris, and, 
according to Nicoile, lnjlitenza. 

Animai s and Man. -Tool and Mouth Disease by Loftier and 
Frosch in 1N98; Vaccinia l>y Siegel in 1905, Variola and Rabies. 

Besides these lilt oral tie viruses otlu-is liave been lourul in diseases 


of birds and one in plants. 

Cultivation. —The virus ol pleuru-puciimouia of eattle, of fowl pest, 
fowl diphtheria, epithelioma contagjosum, and of Novy’s rat disease 
have been cultivated. The organism of pi euro-pneumonia is a very 
small spiroelncte, but the organisms of the other disease are only 
evident by the fact of tlieir infectivity in subcultures carried beyond 
any reasonable limit of dilution from the original. 

Immunity. —In nearly every case the immunity produced by a 
filterable virus is complete and of long duration. 

Secondary Infections.-— Secondary infections with bacteria are 
common,'and it is thought that many oi the so-called typica* 
symptoms of the disease may be due to the secondary agent. 

Methods ol Infection. —The methods of infection are various ; 
(1) By blood-sucking insects— e.g., Stegomyia calopus and yellow 
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fever, etc.; (2) by entry through an abrasion— e.g., Molluscum con- 
tagiosum ; (3) by contact— e.g., fowl pest; (4) by unknown methods 
— e.g., Novy’s rat disease. 

Nature. —The nature of the viruses is unknown; some, especially 
those spread by blood-sucking agents, arc probably protozoal, but 
others may be bacterial. 

Classification.-— The filterable vimses may be divided into— 

1. Filterable viruses associated with no known organism. 

2. Filterable viruses associated with some known organism. 


Filterable Viruses associated with No Known Organism. 


Under this heading conn- the viruses of several diseases of im¬ 
portance in tropical medicine- e.g.. the virus of yellow fever, of 
dengue fever, ol pappataoi lever, of typhus fever. 

Yellow Fever.- -The virus is found in the blood only during the 
first three days of the f. ver. It can pass through Berkofold and 
Chamberlan.l L* filters, and can be destroyed by heating to 55 0 C. 
for ten minutes, or by a temperature of 24 ’ to ;jo° C. for forty-rcight 
hours. It is conveyed by Stegomvia lalopus alter an interval of 
twelve days from the time ol the infective 1 < ed. 

Dengue Fever- -The virus is in the blood during the fever, and 
can be filtered 1 luoiigh BorkeUld lilters impermeable to Micrococcus 
meliiensis. It is spread by Filler faligans. 

Pappataei Fever. -The virus e\i-ls m the blood during the first 
day ol the lever, and can be filtered through Berkefehl filters, and 
is spread by Phlebotomus pa pm a si i alter ail interval of seven days 
from the date of the infective feed. 


Typhus Fever.— Tile virus exists in the blood, and can be filtered 
through /he. coarser lh-rkefeld filters. It is destroyed by a tempera¬ 
ture of 52 u to 55“ ('.; it is spread bxPcdiutlus veslimentorum L. 

Verruga Peruviana.- -The experiments of Strong, Tyzzer, Bi nes, 
Sellanls. and (iastiaburn tend to show that the vims of this disease 


is a filterable virus, and distinct Jrom that of Oroya fever. It 
appears to In* similar in many respects to the vim- of smallpox. It 
can bo inoculated successfully into monkeys, but only a modified 
form of the disease appeals, the lesions regressing in four to five 
weeks (analogy with inoculated smallpox). It has also been 
transmitted to rabbits and dogs. It has not yet been demonstrated 
that Phlebotomit s vcrrucariuni or any other insect does transmit the 
disease, but it is believed that some arthropod is the carrier. 


2. Filterable Unties associated with Some Known Organism. 

Borrel has clear!} shown that a minute flagellated organism 
(Micromonas mesnili) exists in the filtrates of sheep-pox, and it is 
quite possible that all liltiates contain these minute organisms, and, 
further, there is reason to suppose lliat certain larger organisms 
possess these minute forms in some stage of their life-cycle — e.g., the 
Organisms of trachoma, variola, and vaccinia. 

Bradford, Bashford and Wilson have described minute bodies 
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which they state to have cultivated, using Noguchi's method, from 
cases of acute infective polyneuritis, influenza, trench lover, typhus, 
and other conditions. 

Trachoma. —The virus passes through llu; Berkefeld filters, and 
can be successfully inoculated into monkeys. 

Variola and Vaccinia. —The virus passes through Berkefeld and 
the coarser Chamberland filters, and is destroyed by heating to 
57 ° to 58° C. in fifteen minutes, or by almost any disinfectant, by 
saponin, vicin, bile, taurodiolic acid, and sodium olcatc. 
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Preliminary — 1 let crok.ii yot.i — ( 'iliuta— IJj laniidiuin—Nyctolherus— 

inferences. 

DIVISION li. IIFJ'EROKARYOTA Hu kson, 1903. 

PHYLUM V. CILIATA Peiiy, 1852. 

Tiie C’iliaia arc fur-living or parasitic Heterokaryota, found 
principally in water, where ih»*v exist upon small animal and 
vegetal organisms and the debris of decom]losing plants and 
animals. Some of them can live in the alimentary canal of man 
aud animals, obtaining tlu-ii food Irom its contents, and increasing 
to such numbers as to cause irritation of the intestine. 

Their movement is b) cilia, lmt always with one end, the anterior, 
in front. Tiny turn round when desiring to prioress in a diffeient 
direction. 'I his anterioi end may be similar morphologically to 
the posterior, or may be characterized by being more pointed, by 
having a mouth, ;>r by peculiar sensory cilia (Hypotricha), or by 
a peristome ol long alia (Heterotiichn). The body, which may be 
spherical or flattened, js divided into an ectoplasm (the cortex) 
and endoplasm (the medulla). 'i lie ectoplasm may simply be a clear 
outer layer of the protoplasm, or it may be diffeientiated into three 
layers. The iirst is very thick and very tough; the next, called 
the alveolar sheaili, is marked by vertical parallel lines, which are 
tile contractile myonenie threads; while the innermost layer next 
to^the endoplasm consists of clear transparent ectoplasm. 

The semifluid endoplasm is in constant rotatory motion, con¬ 
taining food vacuoles, contractile vacuoles, nuclei, pigment granules, 
colourless granules, crystalline bodies, and smaller particles. The 
cytostome or mouth is present in all except tin; parasitic Opalinae. 
It is a slit in the cortex at the anterior end of the body, which can 
be opened for the reception ui food, but is usually kept closed. It 
may be on the surface or may be carried inwards by a funnel-shaped 
depression in the ectoplasm called the vestibule, which may ji>e 
lined by cilia specialized for the capture of lood. 

A cyiopyge, or cell anus, occurs in Nyciothcnd, but as a rule no 
definite opening appeal’s, and tin* undigested iood is simply pushed 
through the cortex. 
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Two wholly distinct nuclei exist in the Heterokaryota, a mega- or 
macro-nucleus and a micronucleus. They are not merely different 
in size, form, structure, and appearance,’but also in function; for 
the macronucleus is somatic and trophic in its function, while the 
micronucleus is purely sexual. They are not comparable to the 
tropho- and kincto-nuclei of the trypanosomes. 

The macronucleus is generally well marked, but breaks down 
into granules before or alter conjugation. It consists of an achro¬ 
matic portion, with a chromatic portion in the form of a close- 
meshed network of fibrils, but whether there is a definite surrounding 
membrane or not is doubtful. 

The micronucleus, when <it rest, is a minute irregular granule of 
chromatin lying in the centre of a perfectly clear achromatic area. 
Probably there is only one in each animal, and the appearance of 
two or more is tine to repioductivc phases which .ire just finishing. 

The Ciliata are characten/.ed by tlit' presence of protoplasmic pro¬ 
cesses projecting till over the body. I hese are fine, short whips, 
called cilia, which in places are transformed into thick processes 
called cirri or flat membranes in certain species. The cilia are pro¬ 
cesses ol the pellicle, but they appear to In- supported by a thread 
of specialized ectoplasm. The short, line cilia are for motion, anti 
the long, motionless cirri for the purpose of entangling food-particles. 
The membranes are supposed to be formed of fused cilia. Tricho- 
cysts exist ill the Holotricha, and an excretory organ has recently 
been described by Metcalfe in ceitain speck's of Opalina, parasitic 
in frogs, while othes Ciliata have a contiactile vacuole. 

Reproduction mav take place asoxually In (1) iiansverse or 
longitudinal division; (2) gemmation, simple 01 multiple, t.j) rn- 
cystment and spoie-lomiation, 01 sexually by «*<mjugation. 

£. Fission.- 'Iheiv is n<» moiphnlngitai dMiuelion betwieii longi¬ 
tudinal and transverse fission, in which the following changes lake 
place: (r) A second mouth is lornied; then conns (.») i nlaignmnt 
and division of the uiicionutleus. followed by enlaigeiueiit and 
division ol the lnaciomnleiis; and, Imally, 
cytoplasm. 

2. Encystment and Spore-Formation.- T lu 

breaks up into a iimuht 1 of small iudividiuils. 

Conjugation.- Conjugalion has been best described bv Calkins 
and Caullerv mParamu limit aurclia. Two conjugating cells about 
the same size are placed so that the mouths an* directly opposed 
The micronucleus swells, its chromatin becomes granular, elongated, 
crescentic, fusiform, and finally forms two nuclei, each til which at 
once divides into two. Of these, two degenerate, while the other two 
divide to form a migratory, or male, and a stationary, or female, pro- 
nucleus. The male interchange and fuse with the oppo-ite female 
,, nuclei, and then the organisms separate. The macronucleus frag¬ 
ments and disappears, and the svnkaryon breaks up into eight 
micronuclei. 

Four of these swell, and arc changed into maoionuelei; so that 
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four micro- and four macro-nuclei are in the same cell, which divides 
into two very small cells with two macro- and micro-nuclei each. 
These cells grow to nearly full size, and then divide, giving rise to 
the typical protozoon, with one macronucleus and one micronucleus. 

Parasitism.- -A great many species of the Ciliata are parasitic in 
the intestine or bladder of other animals, and some are epizoic. 

The latter will often be* met with as Voriicellee, living on Anopheles 
and Culex lame. The former are found largely in the Orthoptera, 
the Amphibia, and in herbivorous mammals— e.g., horse and cow. 

In man a few have been recorded: Chilodon deniatus Dujardin, 
1842; C. nncinatus, Cnlpoda cunillus Schutz, 1889 \ Balantidium coli 
Malmsten, 1857; ^* minutum Jakobi and Schaudinn, 1898; Nycto- 
therus faba Jakobi and Schaudinn. 1808; A', giganieus Krause, 1906; 
N. africanus Castellani, 1005. 

Parasitism does not appear foalfoot the structure of the animal, 
unless the los*» ol the evtiMomo in Opalina, parasitic in frogs, is 
consideml to be due to this cause. 

Pathogenicity .--The ciliate parasites, as a rule, appear to cause 
hut little effect, unless they aie present in large numbers, when 
diarrhoea, often severe and long-persisting, may result. 

Classification.- -The Ciliata are classified into four orders:— 

Order 1 . Holotricka Stein, 1859.—Mobile Ciliata without special 
oral cirri (1 Chilodon, Colpoda). 

Order II. Hclerotricha Stein, 1859. --Mobile Ciliata with special 
oral cirri {Balantidium, N yd other us). 

Order III. Ifvf'otricha Stein, 1859. --Mobile* Ciliata with well- 
developed dorsal and ventral surfaces. Not known to be parasitic 
in man. 

Order 1 V.Pcritricha Stein, 1859.--Fixed Ciliata. Not known to 
be parasitic in man. 

ORDER 1 . HOLOTRICHA Stein, 1859. 

Definition. --The llolotricha are free-moving Ciliata, in which 
all the cilia are of approximately equal length and thickness, and 
never possessing cirri. 

Remarks. —It is divided into two suborders:- - 

Suborder 1, Gymnnstomala.- -Mouth closed when ingesting food. 

Suborder 2, Hymcnostnmata --Mouth always open, and provided 
with an undulating membrane. 

SUBORDER OYMNOSTOMATA Butschli 1889 

Family Chi.amydodon vidm Stein.—In this family there is a 
genus Chilodon Ehrenbcrg. T833. which includes oval, strongly dorso- 
ventrally compressed C.hlamydodontidae, commonly {ound in 
infusions, of which one species, C. deniatus Dujardin. 1842, was 
/Sound in great abundance by Guiart in the motions of a woman 
suffering from severe dysentery in Paris. Manson and Sambon 
have described a case of chance-parasitism due to another species, 
Ci uncinatus Blochmann, in a patient from tropical South Africa. 
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They noted that the parasites were only found in the mucus, never 
in the fsecal masses. They were present in very large numbers, 
and were found to be all gametes, some of which were conjugating. 
It appears probable that Guiart’s parasites may really have been 
C. uncinatus, and not C. dentatus. 

SUBORDER HYMENOSTOMATA Hickson, 1903. 

Family Chilifkrid k B.:tschli.- -The genus Colpoda Muller, 1773, 
includes the kidney-shaped C'hilifcra, with rows ot cilia twisted from 
left to right, commonly found in hay infusions, of which one species. 
Colpoda cucullus Scliutz, rSyq, commonly found in the water of 
marshes, was noticed in a brickmaker attacked with dysentery in 
Berlin. Uronema caudatum Dujardin, 1841, has been found in the 
motions of cases oi diarrhoea in man. 


ORDER II. HETEROTRICHA Stein, rN 5 q. 

The leterotricha are free-moving Ciliata, with strong cirri or 
membranellse, fonning an adorn 1 ring enclosing a space, the peri¬ 
stome, at one part of which the mouth opens. The order is divided 
into Polytricha, Oligotricha. 

Polytricha Hickson, igoj. -Heterotricha in which the surface of 
the body is covered with rows of short cilia. 

Families.- Plagiostominida ■ Claparede and Lachmann, Bursa - 
rintda Biitsclili, Slentorinidte Stein, Gyrocorynce Slein. 

v Bi ksakhdas Kent, 1880. 

Synonym.-- -Bursarinidcv Hutschli. 

This iamily includes the genus Balantidium. 

Genus Balantidium Claparede, and Laohmann. 1858. 

Definition.- -Bursarinidcv with a large peristome and a well- 
marked anal aperture. 

Remarks.- -Balantidium is common in the rectum of pigs, and 
is sometimes found in the intestines of man. Cyst So-100 f.i in 
diameter. 

Balantidium eoli Malmstcn, 1857. 

Synonyms. —Paramncimn co/i Malmslon, 1857; Plagiosfoma colt 
Clapargde and Lachmann, 1858 ; Lcucophrys coli Stein, i860; Balan¬ 
tidium colt Stein, 1867; Holofhrya coli Leuckart. 1863. 

Balantidium coli is constantly found in pigs, and has been found 
in the colon and the dejecta of man in cases of cholera and diarrhea. 

In shape it is oval, slightly pointed anteriorly, but this depends 
upon whether the peristome is funnel-shaped or contracted. It is 
covered with cilia arranged in parallel rows, which give it a striated 
appearance. 

It is o-ob to o-i millimetre in length by 0 05 to 0 07 millimetre in 
breadth, and possesses a bean- or kidney-shaped macronucleus, and 
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a globular micronuclcus situated near it. It develops asexually by 
transverse division or by conjugation. It can encyst, and in this 
condition pass from pigs to man. B. oli li\ t's in the rectum of pigs, 
and is transferred by its cysts to mn'n. 

It was discovered by Malmsten in a man who had had cholera, 
and was suffering from diarrhoea and ulcer oJ the rectum The 
ulcer had nothing to do with the disease, as it healed, while the 
diarrhoea was probably due to the parasites. 

Casagrandi and Barbagnllo produced catarrhal enterocolitis in 
young cats by menus of this parasite. 

Strong iias investigated, 111 a masteilv manner, the enterocolitis 
produced by B. cult in tin Philippine Islands. 

Balantidium minutum Sehaudinn, lNyip 

The body i*. shortly oval, with a pointed anterior extremity. 
Length, 20 to \2 //,; breadth, 14 to 20 fi. 

The jieristome extends into the centre ol the body, and has the 
right lateral bender Iringed with cilia, and tin; left lateral border 



l-V.. joo.- Balantidium tali Malmsu-n. 

(After Hartmann, Horn the Aidnc f/u Sthiff 
u Tropcuhygicne.) 



Flo. 201.- -Balantidium 
minutum SciiAtmiNN. 

(After Hattmanii. Prom 
the . 1 rchw fur Schtffs- 
u. 'lropen hygiene.) 


terminates in a hyaline membrane which can jwss over to the 
right side, and has a row ol cirri. The cysts an- oval. 

'I his parasite (along with Aydo/hcnt :s Juba) was Jound by 
Schaudinn in a German who had often stayed in North America. 
The symptoms were constipation alternating with diarrhoea asso¬ 
ciated with abdominal pain. 


Balantidium minutum var. italieum Sangiorgi and Ugdulena, 1917. 

This parasite, which was found by Sangiorgi and Ugdulena in 
human faeces, differs from B. minutum in that the nucleus is cxcentric, 
and in the peculiar orientation of the micronuclcus. 
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Genus Nyctotherus Leidy, 1849. 

Definition. -Body b»an- or kidney-shaped, with a large peristome 
jin the concave side extending frbm the anterior end up to the middle 
of the ImkIv, from where a curved cylopluirynx or (esophagus extends 
inw«irds. The macronucleus is large, and situated almost in the 
cen re. 

Remarks.- -The species are mostly parasitic in the intestine ol 
Amphibia. Insecta, and Myriapoda. 

Species known in man: Nvclothcrus faba Schaudinn. 1 St)t>; 
N. :•ifiaMU’iis Krause. K)iH>; A', africanus ('astellani. 1905. 

* 

Nyctotherus faba Schaudinn. r8oy. 

.V. faba is flattened dorso-venl rally, and is jb to 28 ft in length, 
and i(t to r8 ft in breadth, and ri /tin thickness. The cilia on the 
peristome au-ol two kinds, those 
on the right side, ol the size ot 
the body, being true cilia, and 
those on the left side being ciru. 


Fie, j \ vi fnl : i faba 

Sen VOOIVN. 

(After il.irfnuuin. From the Archiv 
fur S(luffs- u Ttof>en/ivgi?m‘.) 




The contractile vacuole i> large, and situated posteriorly. Hie. 
nacro-nueleus is in the centre, and is peculiar in having four or 
live large collections ol chromatin at its periphery, lhe micro- 
nucleus lies clos* by. The cysts are oval. 

This species was discovered by Schaudinn in the same patient 
as Balanl id i urn mi mil uni. 


Nyctotherusgiganteus P. Krause, njof). 

Synonym.- Balantidium gigantemn P. Krause, it)o(>. 

This organism, along witii Trichomonas inlcstinalis. was found by 
Krause in the dejecta of persons suffering from typhoid in Breslau. 

It is shaped like a truncated cone, with the anterior end narrowed, 
and the posterior broad. Lcngtn, 90 to 400 /*; breadth. <>o to 150 ft. 
Surface covered with cilia. The peristome is situated laterally, 
and from it a cytopharynx leads inwards. 
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The macronudeus is large and bean-shaped, while the micro- 
nucleus is small and round. One or two vacuoles can be seen. The 
cytopyge is situated posteriorly. 

In the fceces the parasite becomes rounded off and encysted, 
and then divides into four. 

Nyetotherus africanus ('astellani, 1905. 

Found by Castellani in a Baganda native. N. africanus is hour¬ 
glass shaped, with the anterior portion much less developed than 
the posterior. Length, 40 to 50 fjt\ breadth, 30 to 40 u. The 
surface is covered with very minute cilia, which are generally more 
evident on the posterior portion, being almost invisible on the 
anterior. 

The peristome is short. The cytoplasm is finely granular through¬ 
out. The nucleus is situate far posteriorly, near the contractile 
vacuole. The micronucleiis is very small, and situated close to the 
macronucleus. No food vncttoles are to be seen. 

Neither division, conjugation, nor oncvstmrnt are known. 

The patient, who had dinrihcea alternately with long periods of 
constipation, was suffering from -.leeping sit lines 1 . 

The csecum contained many parasites, as (lid other parts of the 
bowel. The mucosa of the cjcoum, colon, and rectum were slightly 
congested, but not ulcerated. Castellani originally considered this 
parasite to belong to the genus Xyctolhcrus, hut more complete 
investigations will probably show that it constitutes a new genus. 

SUBORDER HYMENOSTOMATA HuWlili, 

Genus Uronema iMijardin i8p. 

Definition. 11 \ menu .tomata ovate or elongate with one or more vandal 
-si-l.e 

Type Species. - I'nmnm may nuun l>u)aidui, iSji 

Uronema caudatum. 

I ■'omul 111 a i ase ot di.irrlne.i. 
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M>*t.i.z<>.iu jMi.isiti". -I*1.1.1 \ lu'linin- 'hiMit.ilod.i CI.isMiic.ition Malcicotyloa, 
Mii’ciii'i I’lii'i'im it.i J’.tr.imphi-UomoiiL-.i - Kiscinloulca -Schislo- 
Mmuil.i- K* - 1* i 


SUBKINGDOM II. METAZOA. 

Definition. -Metazoa are free-living or parasitic. multicellular 
char.ictciized l»y a physiological division of labour among 
th»*ir cells. 

Remark:. Tropical medium* is only concerned with parasitic 
M- ta/oa, and ehieHv with those which alfect man. Parasitic Metazoa 
may be ectoparasites -as. im example, many species of the I nsec ta— 

< r endoparasiter, ■ -as, tor example, manv worms. The ectoparasites 
can cause disease by introducing toxins, protozoa, or bacteria into 
the tissues, and in this wav thev are ol the utmost importance as 
the spreaders oi disease, ioi, as is generaUv recognized, a disease 
is very otten limited bv tile special (ecological comlitions of tin* 
animal which spreads its g. rm. Manv of tile*ectoparasites, such 
as mosquitoes, are temporary, or. like ticks, periodic; while others, 
like lice, .ire permanent paiasites. 

With r<gat'd to the endopa mutes, their ill effects on the host 
depend upon many factois which have been recently studied in 
coiisideiahle detail. 

The effects of metazoan parasites on their hosts depend upon the 
species ul the parasite®;, then condition, the number present, their 
pn M-nce m certain organs, bacterial infection, their migration in 
tin h kIv. the loss to the host iu feeding them, the damage caused 
by their toxins and the condition ol the lu-.t, 

1. The Species of Parasite. -I- tin;in may exist in a host without 
apparent ill . Ifect, but A. tvlostnmn will produce amentia, (edema, 
and perhaps death. 

2. The Condition of the Parasite. I lie dead eggs of lilaria are 
believed to 1 »l*■« k the lymph channels, and give Use to swelling and 
rupture of these vessels, thus bringing about lymphangitis and 
elephantiasis, while the living larva* appanntlv do no harm. 

3. The Number of Parasites.- -A lew Asca rides may cause no 
symptoms, while a large number may lead to serious disease. 

4. The Organ Affected.- Ascal ides in the alimentary canal are not 
nearly so virulent as in the liver, while Paragonimns ringeri 
in the lungs will cause a disease somewhat resembling phthisis. 

552 



METAZOA 


553 


Ascarides may cause serious mischief in the pancreas, ns observed by 
Chalmers; and may cause appendicitis, as noted bv Blanchard, 
Motclinikoff, Castelkuii, and otliers. 

5. Bacterial Infection eaused by the Parasite. -Triihuris trichi nr a 
may be a harmless parasite in itself, but it is quite capable oi intro¬ 
ducing bacteria into the mucosa of tile veimiform appendix and 
causing appendicitis. for, ns is well known, it burrows in the mucosa. 
The b ver *o often found in patients suffering from ankylostomiasis 
is probnblv caused by intestinal bacteria entering tie' small wound 
product'll by the ancylostome. 

This method of producing ill effeels upon the host appears to us 
to be ol the greatest importance in the tropic.:*, and is, we lear, olten 
overlooked. 

6. Migration of the Parasite in the Body. -The lamp of Ancvln- 
stoma as they enter the skin cause a dermatitis known as ('only itch, 
Aore feet, ground itch, etc., which may be primarily due to the 
irritation ol the worm, or secondarily to baMeria iniroduced into 
the skin by its agency. The wanderings oi the larva- of Trichindla 
spiralis through tlie muscle* cause the severe symptoms ol tricliiniasis. 

Samhon has pointed out that much that is obscure in the patho¬ 
genesis ol various iortns ol lielminthiasis might In- elucidated by a 
better knowledge ol the migiatioiv- of the ento/.oa in their immature 
stages Irom the time they attack the In »r-1 to that of their setthnn-nt 
in tln-ir selective anatomical habitat. He believes that many forms 


do not go directly to the part in which they are usually found, but 
may take a very different unite Irom that generally accepted, and 
mav even live for a length of time in other structures before reaching 
such organs as the alimentary canal or iuis.il fossa.-. which are only 
sought in order to enable the young to escape Irom tin* host During 
these wanderings mechanical injury may be caused to the host, and 
pathogenic micro-organisms may be carried from one part of the 
body to another 


7. The Absorption of Food. -Leuckart estimates that a Pibothrio- 
ccphahis /alus gives off in a war proglottides to the weight of 
140 grammes; ltniia sagittala, 550 grammes; and A scans htmbri - 
coidcs, 4 2 grammes ot eggs in the same period. 

It the number of these parasites is great, tin* drain on the host 
must be considerable, especially m children who need lood for growth. 

8. Toxins.- -This subject has already been dealt with (p. -2-5). 

9. The Condition of the Host.- - The condition of tin- ho*t is also a 


factor in tin- diseases produced by these paiasite*. lor though 
Ascarides may be harmless 111 a healthy intestine*, they may per¬ 
forate a typhoid or dysenteiio ulcer, or a traumatic lesion of the 
bowel, and cause fatal peritonitis. 

With regard to the question as to whether parasites ever benefit 
human beings, reference can be made to the belief that the develop¬ 
ment of the Bacillus tuberculosis Koch is delayed by the presence of 
entozoa in the bowels, a view which, with our Eastern experience, 
we are unable to support. 
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The old idea that worms were good for children has died out long 
ago, and we know of no cases of mutualism, or benefit to parasite 
and host, in the animal parasites of man. 

True parasitism is found in those cases in which the parasite 
benefits and tin* host is injured. Chance parasites are animals 
which accidentally and temporarily become parasites. 

The life-history of a parasite may l>e simple, being carried out in 
one host, or it may be complex, with one. or more hosts for its larval 
stages and another for itr* adult condition. 

Generally these hosds bear a direct relationship to one another, 
the intermediary host oiten being herbivorous, and thus becoming 
infected through eating fa?cally contaminated food, and the definitive 
host being carnivorous or omnivorous, becoming infected through 
eating the herbivorous host of the larva. 

Some parasites, particularly the Microfilaria; in the blood, show 
a remarkable periodicity in their habits, which appears to be asso£ 
ciated with the means of escape from the definitive host by some 
intermediary host, such as a mosquito ora tick, whose habits agree 
with the periodicity of the parasite. Such correlations are very 
numerous in Nature -as, lor example, the opening, or emitting of 
strong odours, by certain flowers at definite time's of the day or 
night, which accords with the habits of insects which help on their 
fertilization. 

Tropical countries are the home par excellence for parasites, as 
the means of infection by bad sanitation, biting flies, etc., are easily 
Available. It is therefore obvious that, as there may be many 
methods of infection by the mouth, the skin, and the nose, preven¬ 
tion is not an easy matter. It depends upon two factors—personal 
and public hygiene. The question of personal hygiene is the more 
important and more easily applied, as only one person is concerned, 
while* that of public hygiene more expensive and not so easy to 
■ apply, as many people* have to act in unison in order to produce any 
effect. 

Personal hygiene includes such matters as personal and domestic 
cleanliness; protection of the skin against infection, by the use of* 
mosquito curtains and boots; avoidance of infection from domestic 
pets, such as dogs and cats, by not too close association with them; 
the protection of articles of food against flies and vermin; and the 
carelul cooking ol food and filtering of water. 

With regard to public rules, the first is the proper disposal of 
waste, particularly of faecal matter; careful cattle and meat inspec¬ 
tion in well-kept slaughter-houses; and the destruction of ownerless 
dogs by means of a lethal chamber, in which they arc killed by gas. 

Classification.- 1 he metazoan parasites of man can be arranged 
into phyla as lollows:- - 

Phylum I. Platyhelmia. 

Phylum U. Nematholmia. 

Phylum III. Annulata. 

Phylum IV. Arthropoda. 
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PHYLUM I. PLATYHELMIA Vogt, 1851. 

Synonyms. — Platodes Leucknrt. 1854; Plalyhelminthes Gugonbaur, 
1859; Platyhelminthes Minot, 1877. 

Definition. —Platyhelmia arc bilaterally symmetrical Metazoa, 
with dorso-ventrally flattened bodies, and without a true coelom. 

Morphology.— The Platyhelmia arc flat-worms, with an oval or 
tape-like body, which is either covered by a ciliated epithelium, as in 
the free-living Turbellaria, or with a cuticle under which the surface 
epithelium has sunk into the parenchyma, forming the so-called 
subcuticular layer in the parasitic Treniatoda and Costoda. A well- 
developed musculo-dermal layer is present, but there is no coelom. 

The mouth is generally situated at the anterior end, when present, 
but it may be moved to the inferior surface, and opens, via a 
pharynx, into a forked or branched gut, which has no anal aperture. 
The alimentary canal may, however, be wanting (Cestoda). The 
excretory system begins in the* so-called flame cells— i.c., cells 
provided with a leash of cilia from which fine channels run, uniting 
together to form larger channels These ultimately empty into a 
pair of laterally placed canals, opening to the exterior separately 
or together, often thiougli an excretory vesicle. 

The nervous system consists of a large, bi-lobed. cerebral gan¬ 
glion, with nerves running forwards and backwards. 

The Platyhelmia are mostly hermaphrodite, but may rarelv be 
unisexual; the ova are produced in the ovary, near which they are 
fertilized, and then, after obtaining food-yolk from the yolk reservoir, 
which has received it via the vitelline duets from the yolk glands, 
they acquire a shell in a shell gland, and then enter a uterus, through 
which they slowly pass to tlie exterior. 

The male organs consist >f testes, vasa deferontin. vesicula 
seminalis, and a cirrus pouch, with a cirrus and a so-called prostate 
gland. 

Classification.- --The Platyhelmia are classified into: 

Class I. Turbellaria. Free-living flat worms, covered with cilia. 

Class II. Treniatoda.- -Parasitic flat-worms with an alimentary 
canal; cuticle non-ciliatc. 

Class III. C&s/wdfea."-Parasitic flat-worm* without an alimentary 
canal; cuticle non-ciliate. 

('lass f. docs not enter into the subject under discuSsion. 

CLASS II. TKMMATODA Kudoi.phi, t8o8. 

Synonyms. —Sucking Worms. 

Definition. —The Trematoda are parasitic Platyhelmia. which re¬ 
tain the mouth and alimentary canal, but in which the epidermis 
not merely loses its cilia during development, but is sunk into the 
mesoblast after secreting the chitinous cuticle. Suckers are de¬ 
veloped in the region of the mouth, and also on the ventral surface. 

Remaiks. —The knowledge of the Trematoda began in 1379. when 
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Jehan de Brie discovered the liver-fluke in the sheep, which was sub¬ 
sequently described by Gabucinus in 1547; but it was not till the 
time of O. F. Miillcr, in 1777. that any accurate idea of their form was 
obtained. Zeder in r-'oo made the tirst attempt to classify jKirasitic 
worms, calling the Trcniatodos * sucking-worms ’; while in 180X 
Rudolphi invented the name of the class, deriving it from the Greek 
TpijfiaToiBri*t which means. ‘ pierced by holes.’ After this date come 
many observers, among whom may be mentioned Laurer (whose 

canal still bears his name) in 
iS.jm. van Jleneden in 1N5K. and 
Leuckart in 1^67 (who divided 
ihem into Disiomea and I’oly- 
.-lomea). and Thomas in lSSj. 




./ 


Ml’Slili I'ri-.m \ 1't >I > 1- 

{At lei Slil' 1 '. } 

1. Ov.ny, j, iilerns. 5 -.In II gl.iiid. 
j. ootype, y ovarian dial. •». I..m 
ivrsi.in.il, 7, viti-ll.irun <lint. 


Ill,, ill Diu.kwi m \miiiiik 
lid- ol 'I IIK l‘ liM \l I (rl'.NI'.K v 
IIVI- \ 1 * 1 * \KA '11 s i)l \1 KI MAIOOK 

i.tK.iiv. j. ovarian elm t, ^ shell 
gland. 4. ootype. uiiTii"., ti, 
J..iun-i ’s canal , 7. \ 1icll.1r1.111 diut . 
s, ns.i , j>i.n ilium si-mmis. 


who worked out llie di-vvlopmml of 1-ascii/a fic/'Miui. In itfi )j, 
Montieelli revived an older < In—iiiculiun of the giniip 1>\ Ihmuci-U-r 
into tliree orders. 

In iN'jf) l.ooss completely ie\ olutioni/i d (lie whole 1 l.i—iiicutinn. 
His work lias since been i*\(i tided by I.eipoi. Odlmci, I iihe, and 
o’.hels. Ol recent Ve.lls mil know ledge III till' lilt 111-. ni \ ol 1 liev,e 
parasites has been e\(endid 111 a remarkable manner by l.eipei and 
numerous Japanese nb-t r\ er>. 

Morphology.- -In shape tlu- 'Inm.itoda .lie generally leal-like or longue- 
sliajied. and but l.irelv i ylindrn al. They .ue piuvuled with a 1 01 it It*, wlm h 
may have spine-like. scale-, and with one or two sinkcts. fual and \nitial 
(often called the 1 acetabulum '). wlm h aie capable ol liuug I he paiasites hy 
the action of tlieir equatorial, mciulional. and i.uli.d niusuil.iv lilnes to the 
lining of the alimentary i <in.il, or sin h mini oig.m a- they may inhabit. 

The mouth lies in the oral sm ker, and leads to a pharynx. 0 he (esophagus 
may be short or long, with or without a sphincter must le. and is olteii pin 
vuled with uuicellulai salivary glands. The intestinal tubules, wlm h may 
lie branched or simple, end blindly, then* bung no anal apeitnie. 'I In* lo"d 
is composed ot epithelial cell- and blood. 

The excretory system 1- well developed, commencing in spmal (ill- pro¬ 
vided with cilia (flame cells), which communicate with euietmv <.a pi llanos. 
These open into canals, which anastomose fieely, and then join the gathering 
tubes, which open mlo an excretory \ esicle. Tins vesicle, which may bo long 
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or short, pear-shaped or Y-shaped, generally opens posteriorly, but may 
open dorsally above the acetabulum. 

The sexes are but rarely separate, hermaphroditism being usual. The 
male organs consist of testes, which may be simple or branched, and arc, 
as a rule, situated posteriorly. The vas defei ens loads forwards sometimes 
through a vosicula seminahs to the genital opening, lielow which a cirrus 
enclosed in a muscular pouch provided with glands, called the 1 prostate,’ 
may be found. 

The teniale organs consist of an ovary, which may lx* branched and is 
usually situated in front of the teste*, and an ovarian duct, which joins with 
the vitcllarian duct from the yolk glands, making a tulx\ called the * ootype,* 
surrounded by the shell gland, in which the egg is formed (I'ig. 2io). 

A curious little- canal. Laurcr's canal, joins by its inner aperture the odtypc 
near the uterine tulx*. while its outer aperture is found on the dorsal surface. 
The homology ot this little canal i-. not quite clear; it may lx* a vagina. Some¬ 
times a rcceptnculum seminis is picsent The ootyjie ojx'ns into the uterine 
tube, which is usually much coiled, and has ils auterioi portion thickened, to 
form the metatrema 01 vulva, which opens mto the genital orifice (Fig. -ill). 

The genital poie varies m position, being situated in the mid-line in front 
of 01 behind the ventral .sucker as a rule. Kandy it opens rather laterally 
and has .1 niiiscuJ.it depression of its own. 

Life-History. -The full life-history of a number of forms has been 
worked out by heuckart and Thomas for fasciola hepatic a . under 
whicli heading: details will In* given, by Looss for various amphi- 
stomes, by helper lor the genus Schistosoma, and by numerous 
Japanese observers tor other Ionus. 

Typically there is an alternation of generations where one sexual 
generation is followed by two asexual generations. Two hosts are 
required for the whole life-cycle. 

l.ciper has given the following scheme for the. development of a 
digenetic trematode: - 

1. I Mini* m- host .. .. .. . F.gg. 

2. First transition .. .. .. .. Miracidiuin. 

j Sporocyst 


4. Second transition .. Free-swimming or encysted Ccrcaria. 
5 - Definitive host .Adults. 


Intermediate 

host 


hpororyM 
Sporocyst 
Sporocyst 
ter Rod 


and daughter cysts 
and Kedia* '.Cercariep. 

. Kcdiif. and (laugh 
ia- ; 


I-uhe has provided the following classification of ('ercaria- (slightly 
modified for convenience of reference): 

A. Body without internal differentiation. With c.uticular ala— 

LopIuHcrcaritc. 

B. Body with internal differentiation. Tails may or may not be 

forked : 


I. Acetabulum absent- Monostomes. 

11 . Acetabulum present •- 

(а) Posteriorly situate*- -. 1 mphist tones. 

(б) Ventrally situate:— 

1. Mouth central— Gaslerostontes. 

2. Mouth terminal— Distcmes. 
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The Distome cercariee may be identified as follows:— 

A. Tails absent— Cercaria. 

B. Tails present :— 

I. Tails stumpy— Monoccrcous. 

II. Tails well developed:— 

(a) Tails joined, forming colony - Katie nidi nig cercaries. 

(b) Tails not so joined: 

1. Tads set with spines - Trichocercous. 

2. Tails not set with spines:- - 

(a) Tails forked at end - !•' nrcocercotts. 

(nj Tails not so forked: • 

(o) Base of tail forms spacefill to which body 
can be drawn -Cystocercaus. 

(n) Base of tail forms no such space.:~ - 

(i*) Tail as wide or wider than body — 
RJiof>alom i ous. 

(!■) Tail narrower than body--Lef>to- 
erreous. 

The l.eptocercnus ccrcnrnv may be further differentiated as 
follows:— 

A. Body armed anteriorly ’ 

1 . With collar and crown of thorns- -lichnwstantes. 

II. With a stylet ■Xif'litdinccrcaricc. 

B. Body unarmed anteriorly- -■* ivmnoufilial<nis cercaricc. . 

Habitat.- --These parasites are found in all classes of the verte¬ 
brates. and may occur in any of the organs, but the most common 
in man are those of the liver, the intestinal tract, the lungs, and the 
urinary bladder. It is important to lcmember that the adult 
parasites may live in domestic animals, especially in cats, that 
they may affect pigs and cattle, that development takes place in 
snails, and that the ccrcaria arc free-swimming, but oncystmont on 
grass, water-weeds, etc.., must be borne in mind. 

Pathogenicity.- -Apparently the smaller forms can live in human 
beings without being suspected, but irritation of the bladder, liver, 
intestine, and lungs may result either as tin* effect of the eggs or of 
the parasite. 

Diagnosis. —The systematic examination by tlic ijiicioscope of 
the fieces after centrifuging, especially in cases ol diarrhaa, and of 
the urine and sputum, is the only certain method of diagnosis. 

Treatment. —The treatment of infections by these animals is 
lit tic studied, but Cliristophcrson has lately i ecommended Tan nr 
Emetic {vide Chapter LXXTX., and more especially Chapter 
LXXXII.). One may try to kill or expel the intestinal forms by 
chloroform mixed with cucalyptol or Chenopodium followed by 
purgation, as described in Chapter LXXV. (Ankylostomiasis), or by 
extract of male fern all in the same chapter (Tamiasis). 

Prophylaxis. —We do not know enough about the life-cycles to 
lay down general rules about prophylaxis, but it will be obvious 
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that the cat, the dog, the pig, and cattle are indirect sources 
of infection, while bathing, wading and drinking water as well as 
green vegetables, particularly those not cooked, must be regarded 
as definite sources of infection, and so must that delicacy the edible 
snail, which may not be properly cooked. 

Classification.— The classification of the Trematoda is as follows:— 

SUBCLASS I. HETEROCOTYLEA Montioelli. 

Synonyms.—/-'e/v-s/e/zovi Leuckart, I\ i tobathrii ISnrmeister, and 
Movogenea van Reneden 

These Trcmatodes are genera!I\ ectoparasilic, but may be endo- 
parasitie in amphibia and !.u tilises 

SUBCLASS II. ASPIDOCOTYLEA Montioelli. 

Synonym. h^it/nhof/nn Rurmeister. 

These an- lowly oig.mi/ed endopar.isjtic Irenmtodes. witli one 
huge mii k« i oi l iipying the whole \enti.d surface, found in tortoises, 
marine iish, and shelllish. 

SUBCLASS III. MALACOCOTYLEA Monticelli. 

Synonyms. Distmnca lemkart. Muhicnl'nlhrii lbunu islet, and 
I)igcilea van Reneden, i«S5,S. 

Definition. Typical cm If >p.i rustic trcmatodes with never more 
than two sm king-discs, oral and ventral, and .1 Laurel's canal. 

Remarks. The Malucncotvlr.i include all the human trematode. 

parasites. " 

Classification. -The Malarorotyleu mav be divided into orders 
as follows: 

A Development without alternation of generations Order r. 

Mmingcuca van Rcm-den 1S5S, 

1 » Development with alternation of gc m 1 ali« n*-- Oidei g, 

I)igcHt'd van Henedeu. I1S5S. 

We aie only coucei lied with < )i 1 l«-i 

ORDER DIGENEA van Renedcn. 1.S5S. 

Definition. -Malm ocotylea with a single median anterior suckei, 
a vagina, and few eggs which develop by alternation oi geneiations. 

Classification. I his oidei is divided into seve.af suborders, of 
whit h Prostvmuln toneenis us. 

Mouth surrounded b\ the anterior sucker- Suboider J , ro- 

s lontala Odlniei, 1^05. 

St' boh i>hit Phosio.vi.u.v Odlmer, 11)05. 

Definition.'-Digent'a, ill which the mouth is surrounded b> the 
anterior sucker. 

Classification.—The Prostomata are divided into superfamilies 
in the following manner:— 
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A. Acetabulum or posterior sucker caudoterminal, subterminal, 

or ventroterminal, and behind the genitalia or at the 
most embraced by the vitellaria — Super-family i.Param- 
phistomoidea Stiles and Goldbergcr, 1910. 

B. Acetabulum or posterior sucker ventral and separated from 

the posterior extremity by, at least, a part of the genitalia 
—Super-family 2. Fascioloidea Stiles and Goldberger, 1910. 

Super-Family Parampiiistomoidea Stiles and Goldberger, 

1910. 

Synonym.— vt m phi stomata Kudolphi. 1801. 

Definition.— Prostomata with acetabulum, caudoterminal or sub¬ 
terminal, or ventral close to the caudal end. Oral sucker and 
oesophagus present. I'ieca two in number. Hermaphrodites with 
genital pore ventre-median, pne-equatorial, pnetestioular, and prae- 
ovarial, and with one or two p roe-ova rial testes. Vitellaria paired. 

Type Family.- -Paramphistmni ice Fisc holder, 1901, restricted. 

Classification.- -Fardmphistomidee Fischoedor, 1901 restricted; 
Gctstrodiscidce Stiles and Goldberger, tqxo; Gastrothylacidec Stiles and 
Goldberger, 19T0. The last-named family does not contain any 
human parasitic. 

Family 1 . Pakvhi'Iiikfomidai Fischoeder, 1901, restricted. 

Definition.- -Pyriform pararnphistomoidca with ventral pouches 
absent. 

Type Genus.- -Paramphistommn Fischoeder, root. 

Classification. —Tin* Paramphistomidic are classified into the 
following subfamilies: Parain phi stain! net Fischoeder. 1910, restricted; 
Cladorchiiwr Fischoeder. rq<>r; and Diplodiscimc Cohn, T904; but 
of these only the second concerns us. 

These suborders may be recognized as follows:- - 

A. Oral sucker without imaginations Paramphistomitue. 

B. Oral sucker with imaginations Fladorchiiner. 

Hr ream 11 y Cladoui miNAi Fisi'lioeder, 1901. 

Definition. —Paramphistomidae with oral sucker with evagination. 

Classification.— -The Cl.adorchiinas can be subdivided into the 
Stephanopharyngina Still's and Goldberger, 1910, with circular 
evagination, and ('ladorchiimc sens// stricto Fischoeder, 1910, with 
paired evagination. This last subdivision contains the following 
genera: Cladorchis Fischoeder, 1901, which is the type genus \Pseudo- 
discus Sonsino, 1895; Chiorchis Fischoeder, 1901; Tasiorchis 
Fischoeder, 1901; Psendocladorchis Daday, 1907; Microrchis Paday, 
1907; Pfendcrius Stiles and Goldberger, 1910; and Walsonius Stiles 
and Goldberger, 1910; of which the last is of importance in tropical 
medicine. 

It may be remarked that this subfamily will probably soon be 
made a family, and its divisions subfamilies. 


36 
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Watsonius Stiles and Goldberger, 1910. 

Definition.- —Cladorcliiinae without genital sucker, with lobate 
or lobulate testes, without cirrus pouch, and with each oral invagina¬ 
tion single. 

Species. —Watsonius watsoni (Conyngham, 1904) Stiles and Gold¬ 
berger, 1910. 

Watsonius watsoni (Conyngham, 1904) Stiles and Goldberger, 19x0. 

Synonyms. —Cladorchis watsoni (Conyngham, 1904), Amphistomum 
watsoni (Conyngham, 1904), Paramphistomwn watsoni (Conyngham, 


1904). 

Definition.- -\Vats« is with the characters of the genus. 
History.-— Watsonius watsoni was first discovered in the duodenum 


and upper pari of th 

6 


jejunum 


of a negro who had come from 
\damawa, in late German West 
Africa, to Northern Nigeria. Since 
its discovery it has been reported 
near Lake Chad. The type was 
first described by Conyngham, 
later by Shipley, and in 1910 by 
Stiles and Goldberger. 

“•T Morphology. —The parasite is red¬ 
dish-yellow when fresh, 8 to io milli¬ 
metres in length l>y 4 to 5 millimetres 
m breadth, in shape it is oval or 
pyniorm. The ventral sucker is large 
and situated posteriorly and subter- 
initially, while the oral sucker is so 
small as to be hardly worthy of being 
considered a true sucker. It has a 
pair ol lateral caudal irregularly 
globular suet tonal pouches. The 
pharynx is spherical, with two lateral 
diverticula, called the ‘pharnygeal 
pouches.’ The oesophagus divides 
into two long intestinal caeca about 
the level of the junction of the anterior 
third with the posterior two-thirds of 
the body, and is here surrounded by a 
sphincter muscle. The excretory pore 
opens slightly to the left of the middle 
line dorsal to the posterior sucker. 
The excretory vesicle is relatively 
small, and lies over that sucker. Hie 
genital papilla is situated in the mid- 
vciitral line, about the junction of the 
anterior quarter with the posterior three-quarters of the body, and on it open 
the canal of the cirrus and the metalreina. The testes, which he one behind 
the other, are deeply lobulated. The vas deferens runs into a vesicula semi- 
nalis, which opens into the emus canal, but has no true cirrus pouch. 

The ovpyry lies close behind the testes, and rather to the right of the body. 
The ovarian duct curves backwards, and is almost at once surrounded by 
the shell'gland, when it may be called the ‘ ootype,’ which just be hind the 
shell gland receives the vitellarian duct and the inner end of Laurer’s canal. 
The uterus, full of eggs, coils over the testes and runs as far forwards as their 



Fig. iijL .— U'ttlsomuswalsont 
(After Shipley, emended by Loiper.) 
a. Schematic; b, natural size. 
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anterior border, where it becomes thick and muscular, and is called the 
* metatrema.' The eggs are large (122 to 130 ft in length by 73 to 80 ft in 
breadth). - 

Llf ©-History .—The life-cycle is not “known, but it is believed that 
the usual host is a herbivorous animal. 

Pathogenicity. —It may perhaps cause diarrhoea and anaemia. A 
post-mortem showed the mucosa slightly congested. 

Diagnosis. —By recognition of the eggs or adults in the faeces. 

Treatment. —The eucalyptus and chloroform mixture advised for 
ankylostomiasis (Chapter LX XV.). 

r Family II. Gastrodiscid.e Stiles and Goldberger, 1910. 

Definition. —Paramphistomoidea with rather discoidal bodies 
divided by a transverse constriction into cephalic and caudal 
portions. Ventral pouch absent. Venter with many large papillae. 
Acetabulum ventral at caudal end. 

Type Genus. — Gastrodiscus Leuckart, 1877; the other genus is 
Homalogaster Poirier, 1883. 

Gastrodiscus Leuckart, 1877. 

Definition.- —Gastrodiscidzr with bodies slender anteriorly and 
broadened posteriorly. 'Flu* latter contains the genital glands. 
The acetabulum is small. The ventral pouch is absent. The oral 
sucker has paired evaginations, and leads into an oesophagus with 
muscular thickening. The caeca are long, not wavy, and end post- 
testicularly. Male*organs:—These are two branched testes, and 
a cirrus pouch which is not completely closed. Female organs:— 
Ovary and shell gland are post-testicular; vitellaria are extracaecal; 
and the uterus intercsecal. Lau rer’s canal i s prevesicul a r. 

Type .—■Gastrodiscus cegyptiacus Cobbold, 187b, in the horse.. 

Other Species.- — G.hominis in man; G. secundus Looss, 1967. in 
the horse; G. minor Leipcr, 1913, in the pig in Uganda and Nigeria. 

Gastrodiscus hominis Lewis and McConnell, 1876. 

Synonym. — Amphistomum hominis Lewis and McConnell. 

Definition. — Gastrodiscus 5-8 mm. in length and 3-4 mm. broad. 

History. —It was first described'in 1876 by Lewis and McConnell, 
who found it in hundreds attached by its posterior sucker to the 
mucosa of the caecum, vermiform appendix, and ascending colon of 
an Assamese. Since then it lias been reported in natives of India, 
and perhaps it may be common. We have not met with it in 
Ceylon, though there was a small jar in the Medical College Museum 
labelled Amphistomum hmninis, but without a history. 

Lciper has made G. hominis the tyjic of a new genu* Gastrodiscoides, distin¬ 
guished from Gastrodiscus by the absence of papillae on the voider and the 
position of the genital pore on the cone. 

Morphology.—The parasite is reddish-coloured, 8 to xo millimetres in length 
*ud 4 to 5 millimetres in greatest breadth, tapering to 3*5 millimetres in front. 
The thickness is about 4 millimetres. The posterior end of the body presents 
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a larger disc, on the hinder border of which lies the acetabulum. The rest of 
the body is thin, tapering to the mouth. The genital pore is at a level with 
the bifurcation of the intestine. The testes are double, with a sinuous vas 
deferens. 11 io uterus and the yolk glands are situated laterally. The eggs 
are oval. o-jij millimetre in length and o 072 millimetre 111 breadth. 

Pathogenicity. —It is not known whether these parasites cause 
any disease. It occurs in 5% ol tin* pigs in French Indo-China. 

Super-Family Fascjoi.oiufa Stiles and Goldbcrgnr, 1910. 
Synonym. —Distomata Retains. 1782. 

Definition.- -Prostomata willi .'icrlalmlum ventral and always 
separated from tin* posterior rxtruuity by sunn* part of the genital 
apparatus. Oral siickei present; cava two in number. Hemi aphro¬ 
dites or with separate sexes. 

Type Family. I'uscinlidir Kailliet. 1895. 

Classification.- The super family maybe classified into the follow¬ 
ing families ^ follows: 

A. Hermaphrodites :— 

1 . Oral sucker without collar of stiong pointed spines:— 

[a) Ovary in Iront of testes:- - 

1. Genital pore in front ol ventral sucker- -hasciolida 

2. Genital pore not in front of ventral sucker:- - 

(\) (ieuital pore surrounded by a pseudo-sucker— 
Hctcrophviidee. 

00 Genital pore not so surrounded:- - 

() Cuticle with pointed spines— Troglo- 
Ircmidec. 

(n) Cuticle without pointed spines— Opts- 
lh<>rJnida\ 

[b) Ovary behind testes - Dicrocaliidec . 

II. Oral sucker with .1 dorsal and lateral, but not ventral, 
fold 01 collar bearing pointed spine*- -Echinoshmidee. 

B. Sexes separate- -Schislasomidec. 


FAMILY FASClOLlD.lv Kailliet, 1895. 

Definition.-— Fasr.ioh»idea, hermaphrodites with oral sucker with¬ 
out spiny collar, with ovary in front of the testes and genital pore 
behind the wntial sucker. Vitellaria well developed, extending 
dorsally and ventrally. Cirrus and vagina without spines Uterus 
poorly developed Excretory vesicle muclt branched Kggs large. 

Classlfieafion.— Ihe Fasciolidie are divided into two subfamilies 
as follows:— 

A. Body with shoulder; receptaculum seminis absent; intestine 

branched- - Easciotinas. 

B. Body without shoulder; receptaculum seminis present; 

intestine not branched— Easciolopsdnee. 
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t Suborder FasciolinjE Odhner, 1910. 

Definition.— Fasciolida? with a shoulder separating the head from 
the body, with a much branched intestine, without a receptaculum 
seminis. 

Remarks.- -This subfamily contains the genus Fasciola, which 
concerns us. 

Faseiola Linnaeus, 1758. 

Definition.- -Large Fascioloidea with leaf-like bodies, with the 
anterior end shaped into a conical head and with the ventral sucker 
situated near the mouth. Cuticle covered with spines. 

Type Species.- -Fasciola hepatica Linnaeus, 1758. 


Faseiola hepatica Linnauis, s 75S. 

Synonyms. —Distomuin hcpaticum Ketz, 1780, / nscwla hum ana Grnd, 1789; 
D. Cavite Sons, i8yo; Cladocwhum hcpaticum Sloss, 1802. 

. Definition.— Fasciola with lonf* (cphalh tone, tomvi'f'iiig 
sides, small acetabulum situate home distance behind the 
oral sucker. Eggs 13c*-1 ^5>" 70-90 microns. 
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Fig. 213.--Egg Kit,. 2i.j. -Tut 
op I'asnola hi- Mikacidium oi- 

patica. Fast iota hrpu- 

tica. 
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Ku;. 215. -This 
Larva op Fas¬ 
ciola hepatica. 


Km. 216.—Tim 

Sl’OROCYST ok 

Fasciola hepa¬ 
tica. 


(After Thomas, from the Quaiterlv Journal of Microscopical Science.) 


History. —iasciola hi patica, the hvei-lluke, is a paiasite ol sheep, oxen, 
goats, horses, ami many other herbivorous animals, in Europe, North Africa, 
North and South America, Australia, T.isinauia, Japan. China, Burma. and 
India. It is said to lx* extremely common in Burma and Egypt. 

It has been found in man several times, and apparently usually in the 
liver, but it lias been recorded in the bloodvessels, in a swelling on the *>ole 
of the foot, in abscesses about the head, and in a swelling in the right hypo¬ 
chondriac region. It is probable that Distomum oculi humani Ammon, 1833, 
and Monostomum lentis Von Nordmann, 1832, may have lx*en young liver- 
flukes. 

Morphology. —Fasciola hepatica is a flat, oval animal, with an anterior 
triangular projection. length, 20 to 30 millimetres; breadth, 8 to 13 milli¬ 
metres. The cuticle is covered with minute pointed scales directed backwards. 
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There are two suckers—an oral, which is situated at the anterior end of the 
animal and surrounds the mouth opening, and a ventral, the acetabulum, 
which is a muscular cap situated in the median line near rite junction of the 
anterior projection with the rest of the body. The mouth leads into a mus¬ 
cular pharynx, which passes via a short oesophagus into the intestine, which 
divides just in front of the genital aperture into two tubes running to the 
posterior end of the body, giving ofl numerous branched ca-ca. 

The excretory system starts with dilated tubules, iuto which project the 
cilia of the so-called flame cells. The duets, wliich freely anastomose, open 
into a main duct, which runs directly Imckwards to ojien at a median pore 
at the posterior end of the body. 

The two testes are much-branched tubes, lying in the middle of the body, 
oi equal size, one lying in front of the other; from each a vas deferens runs 
as far as the ventral suckei. where it opens into an elongated sac, the vesicula 
seminahs, from which the ductus ej.imlatorius runs to the end of a large 
muscular organ, called the emus wlnth lies m a sac situate just in front of 
the ventral sucker The genital opening through which the cirrus can be 
protruded is situated lietween the tun suckei s on the ventral surface. 



Fig. 217.—This TJf.hia ok Fig. 218.—The Cekcaria of 

i-asciola hcpaticti Fasciola hepafica. 

(Alter Thomas, Jrom the ( Jmnhrfy Journal of Microscopical Science.) 

The branched and tubular os.irv lies on the right, in lront of the anterior 
testes. The ovaiian dints run backwards to join the middle line with the 
median vitellanan duel horn the yolk r«*ser\oir. into which open the vitcl- 
larian ducts irom ttu- large branched yolk glands lying on either side of the 
body, from the level of tlie sent nil sucker to the posterior extremity. 

The junction ol these two ducts is surrounded by the shell gland, and forms 
a much-convoluted tutie, the uieius, which i>, joined close to its commence¬ 
ment by a little tulie, Lanier’s canal, opening on to the dorsal surface. The 
uterus, which is generally lull nj eggs, opens on the. leJt side of the base of 
the cirrus. 

The nervous system con-asts of a nerve collar around the pharynx, from 
which two nerve cords run backwards along the sides of the body. 

Life-History. —The ovum starts irom the ovary and travels along the 
ovarian duct, where it is fertilized, after wliich it is surrounded by a large 
number of yolk cells, and then by a shell termed from the secretion of the 
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shell $Ian<l The egg now passes forwards into the uterus, and is evidently 
deposited in the bile-passages and escapes in the faeces. It is oval, yellowish - 
brown, with a qap-like lid 0*13 to 0*145 millimetre in length by 0*07 to 0*09 
m i l li m etre in breadth, and is seen to enclose a mass of yolk cells with one 
ovum, which now segments and grows, using up the yolk cells, forming a 
young form, called a ' miracidium,' 0*13 bv 0*027 mnlimotre, which in a 
lew weeks escapes by the opercular opening if the egg is in water, and, being 
ciliated, swims about as a conical larva, with a little anterior papilla and 
two eye-spots. It has a cuticular epithelium, under which are muscular 
layers, and contains a simple sac, like an alimentary canal, a cerebral gan¬ 
glion, and an excretory system. There is a segmentation cavity (forming a 
bpdy cavity) between the alimentary canal and the body-wall. 

It now bores its way into the pulmonary cavity of some snail by means 
of its anterior papilla; otherwise it dies in ulxiut eight hours. The varieties 
of snail hosts are: Liftman truncatula Muller, m Europe. Asia, Africa; L. 
oahuensts in the Sandwich Islands; viator Orb 111 South America; L. hvmtlis 
Say in North America, in which it loses all its organs, and increases in size 
rapidly, while cells grow from the wall into the primary body cavity, so that a 
cyst is formed, called the ‘ sporocyst.’ This has an external cuticle, a thin 
muscular layer, and an epithelial lined cavity, containing collections of cells, 
which develop into cylindrical forms, possessing a simple, short, tube-like 
alimentary canal, with a pharynx, glands, and intestine, and a genital pore 
near the anterior end. These tor ms, which are called Redug , after the cele¬ 
brated biologist ltedi, ioree their way out ot tin* sporocyst by making a wound, 
which licalsreadily, and then wander ahoul the snail, lieing especially abundant 
in the liver. When iully formed lliey have a ridge running round the anterior 
end. and a pair ol blunt processes lor locomotion posteriorly. 



l*ni. 2i«j. -Luniwt truiiratula MCm.ler. 

Inside the Redug cells bud olt from the body-wall and form the Cercurite 
which arc not unlike a young tunc tola with a tail 

The Cercarug possess cutaneous glands lor live purpose ol secreting the 
cyst-wall of the next stage. They escape Ironi the R- dur by means oi the 
genital pore, and, leaving the snail, swim about 111 the water ioi some time, 
finally Incoming encysted on grass or watei-weeds, and aie then oaten by 
sheep, inside which they escape from the cyst, and, working their way along 
the bile-ducts, develop in six weeks into sexually mature ttukos. 

Habitat. —The liver-fluke usually lives in the sheep, in which it causes the 
disease called * sheep-rot *; but in led ion can spread to man. 

Pathogenicity. -It causes the disease ‘ Halzmin ’ in North Lebanon by 
entering the pharynx. It is probably Hexathyndium vena rum TreuLler, found 
in the anterior tibial vein, and the worms found in the portal vein by Duval 
at Kennes in 1842; by Vital from Const an ta in 187 p by Giesler, in 1850, 
in a foot; by Harris, in Liverpool, in an abscess. It may lie Disto hum ocuti 
humani Ammon, 1833! Monostomum lentis Von Nonlmatin, 1832; and the 
Dxstomum ophihalmicwn Diesing, 1830. 

Fasciola gigantiea Cobbold, 1850. 

Synonyms. — Fasciola angusta Railliet, 1895; F. giganiea Cobbold, 

1858. 

Definition. —Fasciola with short cephalic cone, almost parallel 
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sides, large acetabulum situate close behind oral sucker. Eggs 
150-190 x 75-90 microns. 

Remarks.-- -F. giganfica, which is nearly allied to F. hcputica, is 
found in herbivora in Africa, and is believed to have occurred in a 
man, for a parasite somewhat resembling it was expelled from the 
lung during u lit of coughing associated with 1 hemoptysis, but there 
is some doubt as to whether it was not different from Cobbold’s 
species. Its length was 26 to 28 millimetres and its breadth 6 to 
8 millimetres, but it was contra cit'd. It caused fever, cough, and 
slight haemoptysis. 

Smi-WMiiY l ; \.xi mi up.siwi. (Mlimr, 1910. 

Definition.- -Fascioliche without shoulder between head and 
body, with simple zigzag intestine^, and with a recepiaculum seminis. 

Type Genus.- / asew/opsi* Looss. 

Fasciolopsis Looss. i.sph. 

Definition. F.isriolin:c with Large ventral sucker elongated 
posteriorly to form .1 sac. Cirrus pouch, long and cylindrical. 
Laurcr’s canal present. 

Type Speeies.- -' ascialopsis buski Lankester, 1857. 

Classification. -Four species are know’ll to occur in man, and they 
can bo recognized as follows :■ - 
A. Spine* present on entule : 

1 . Vitelline acini very large (inddardt. 

11. Vitelline acini not large- /\ wans fluke (?). 

1 - 5 . X0 spines on entitle 

I Cirrus sac conspicuous 

(а) Cirrus pouch very long, broad, convoluted, power¬ 

fully built- I nl/eborm. 

(б) Cirrus pouch not so long, narrow, straight, not 

powerfully built- Hush 
If. Cirrus sac inconspicuous- KaUwmst (t). 

Fasciolopsis buski Lankester, 1857. 

Synonyms.- -I)i sinmittn buski Lankester, 1857; J). mission Husk, 
185*1: UCt ' v ‘ biebold. iHjh; Distant inn mthomsi Poirier, 1887. 

History, h ascialopsis bush is a very large trematode, which was 
first discovered by Busk in the duodenum of a Lascar who died 
in the Seamen’s Hospital in rS.4 ». In 1857 it was named by Lan¬ 
kester. and in T.S59 described byVobbold.' 

It appears to be by no means uncommon in man and pigs in 
South China, and is known in Borneo, the Straits Settlements, 
Assam, and India. In i<»r<> /•. rutlwuisi Poirier. 1887. was regarded 
as the same as /*'. buski Lankestci, r8<jS, but at the present time some 
authorities go back to the older view that they are separate species 
- ~e.g., Odhner says they are the same, and Ward that they are 
separate, because the cirrus sac is convoluted and not conspicuous 
while that of F buski is straight and conspicuous. 
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Morphology. - -It is a large, thick, brown, smooth trematode, 24 to 70 milli¬ 
metres in length and 5*5 to 14 millimetres in breadth. The oral sucker and 
acetabulum are in the proportion of 0*5: 2-0. The pharynx is globular, and 
there is a prepharynx, with a sphincter. The oesophagus is short, and the 
intestinal caeca arc not branched, and extend 
to the posterior border. The genital pore is 
situated anteriorly to the acetabulum, but the 
most remarkable feature is tlie very long 
cirrus, about one-iourth tlie length oi the 
body. The testes lie posteriorly, with the 
ovary and the uterus in front. Tlie yolk glands 
are extensive, like those 111 /■'. hepnlun. 

Life-History. The eggs are o-i 2 to 0-13 
millimetre in length and 0*077 to o*nS in 
breadth, and tlie larval stages are said to 
occur in shrimps. 

Habitat.— The intestine of the pis and 
man. 

Pathogenicity.- -It is believed localise 
dysenteric diarrluva. waiting. and ia 1111- 
dice at limes. 


Fasciolopsis fulleborni Kodenwaldt. 

History. •TluV. worm wiis divovm d 
and desciibed by KodemvaUlt in mop, 
being found in the motions ot an Indian 
in Hamburg. 

Morphology. I lie p.u.isite In verv l.ugr. 
measuring Irom jn t» 5>* lnillnnciies in !■ ugtli 
and from 14 to u> millimetres in breadth 
The oral sucker and .ueiabulum me in tin 
proportionol 0*75 to o-i». Iheieis.i prcpliaiyux 
and pharynx, but no (esophagus. 

The intestinal cava .tie long and wavy, and 
extend to the posterns end. Tlie genital ujk-i 
lures lie 111 Iruut of the a. et.ibulum. 



1 ■ ■V.v'iTf a 
'o it , 1 *-l> . 1 

' 'liv'V X'-t 
Iv-fv'! 1 .', 1 ' V-'-K 

'U-l 


X.'!- 


'■V. -r 

l l‘r‘ 

\ 1 * . 



.'20 


./ /■, I'llnp’iis hitbhi. 

(Alter OdhiiiT, fiom the 
< ■enlralhl.itt fm liukla tologie.) 

rr. schematic, h, natural size. 


Tho cirrus sac is very long and wi II de\« loped and the testes lie behind the 
ovary aud tho ootype. The lai u 1 is much l.u gei t han m /•'. /msAi. and is oval 
instead of being round 1 he yolk glands e\teud from the aieLahuluiu to the 
posterior end ol the body being situated lateiallv The cm relory vesicle 
is well devclojied. " • 

The eggs measuie 0-1 nnllimeUe m length by <>-o,; millimetre in breadth. 


Habitat. —Intestine of man. 

Pathogenicity.- -The put tent harbouring it was suffering from 
fever, which had been diagnosed as typhoid. 


Kwan’s Fluke (F. goddardl?). 

Under this term lleanicy has described a trematode iuund by I >r. Kwan 
Hung in a child in tho island of llong Kong. 

Morphology.-— in length it is a inches, in biendth \ inch. The cuticle pos¬ 
sessed spines. The intestine was not clearly seen, but the c«eca were un- 
oranchcd. The testes were large and placed one behind the other. The 
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ovary was branched, and it—the shell gland and the yolk gi&nds (which met 
each other posteriorly)—resembled those of F. bushi. 

Pathogenicity. —The patient suffered from vomiting, which resulted in the 
expulsion of the flat-worms. 

Faseiolopsts goddardi Ward. 1910. 

Definition.- - -Fasciolopsis with spines and very large vitellaria. 

Remarks.— This fluke, which is imperfectly known, was found 
in Shanghai, China ami measures 22 > 9 mm. 

FAMILY HKTKKOPHYinLF Ohhner, 1914. 

Definition.- - /- asciolonhm. hermaphroditic, with the ovary in 
front of the testes, genital pore behind the ventral sucker, and 
surrounded b\ a pseudo-sucker, which is behind or on a level 
with the acetabulum, and has its muscles blended with the body 
musculature and not sharply differentiated therefrom. 

Typo Genus. ■Heterophyes Cobbold, rS<»(>. 

Classification.- -The two genera which concern us can be differen¬ 
tiated ns follows:- 

A. Acetabulum and genital suckers vcntrally situate and 

separa to- -//cterophyt s. 

B. Acetabulum and genital suckers dextro-laterally situate 

and surrounded by a complex musculature— Metagonitnus. 

Gems: 11ETE10)i’ll yes Cobbold, i 860 . 

Synonyms.--- -Cnlylognnimus Lube. 1899; Ca nogonitnus Looss. 1899. 

Definition.- Hetcropliyikke with suckers vcntrally situate, 
with a narrow, movable, anterior portion, and a broader, less 
movable, posterior portion, which contains the genitalia. Cuticle 
with scale-like spines; suckers widely separated; oesophagus long. 
Genital pore placed laterally, behind the ventral sucker, and 
surrounded by a genital prominence with chitinous rudlets. No 
cirrus pouch. 1 lie testes .ire at the posterior end, and the ovary in 
a median position between them. Yolk glands are small, and 
situated at the sides posteriorly. 

Type Species. -Heterophyes heterophyes v. Siebold, 1852. 

Heterophyes heterophyes v. Siehold, 1852. 

Synonyms.- Distomum heterophyes v. Siebold, 1852; Mcsogonitnus 
heterophyes Railliot. 1890; Or nogonimus heterophyes Looss, 1900; 
Cotylogonimus heterophyes, Braun, 1901. 

Definition.- -lit eruphyes with \enlrally situate and separate 
acetabular and genual seekers. 

History. —This minute parasite, was discovered by Bilharz in the 
intestine of a boy in Cairo in 1851, and again a little later, but the 
third observation was not till 1891 by R. Blanchard; since then Looss 
has found it in Alexandria and Cairo, where he says it is not un¬ 
common. Leiper has recorded several cases in Chinese seamen. 
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It is also found in dogs and cats in Egypt, Japan, and Formosa; 
in man in Khartoum (eggs 0-026 x0-013 mm.), also adults; and in 
dogs in die same town. 

■•nhology ,—Hcteropkye.s keterophyes is pear-shaped, very narrow in 
front, broad behind; 2 millimetres m length by 1 millimetre m breadth, but 
can stretch to quite double this length. Cuticle with rectangular scan's, and 
with numerous glands on the anterior ventral surface. Oral sucker o-i milli¬ 
metre and ventral 0*35 millimetre in diameter. tKsopliagus relatively long. 
Intestinal caeca end posteriorly near each other. Testes situated posteriorly, 
not quite on the same level on each side of the excretory vesicle; ducts join 
in a large vesicula seminalis, fiom wlurli a canal unites with the metatrema. 
and then discharges into the genital cavity, the pore 
of which is placed laterally, surrounded by an annular 
muscular elevation, provided with seventy-five to 
eighty branched chitinous spines, probably intended 
to help in sexual intercourse. 

The ovary lies mcdianly, and its duct passes 
backwards to join the recept.'iculuin senuuis, which 
is just in front ol the testes. 

Here also joins the vitcllarian duct of t lie yolk 
glands, which also lie laterally in the posterior third 
of the body The uterus is toiled throughout the 
posterior part oi the body. The < mi.il oi l^uinir is 
present. The eggs have thick shell-, anil art' 
millimetre in length and 0-017 millimetre m breadth, 
containing a miracidmm. 

Habitat.- —Small intestine. 

Life-History.-* - Unknown. 

Pathogenicity. - - Perhaps nil, but the 
parasite is very small, anil may therefore 
be overlooked. 

Genus Mktagonimls Katsuiada, nji.;. 



Synonym. -Yokvga^o Liiper. rui.j. 
Definition.- —Ileterophymkc with suckers 
dextro-laterally situate. 

Type Species. - - Mctagonim u * vokogmctii 
Katsurada, 1913. 


I n. z.11 - ffvfnopkves 

htUiophvft,. 

(Alter L00-.S. from 
Hi.uni’s ‘ Animal Para¬ 
site-. ol Mein,' English 
edition.) 


Metagonimusyokogawai Katsurada up j a - Schematic <■ 35 : 6. 

* natural size; c. eggs s 

Synonym. — Yokohama vokogaicai l.eiper, 250; d, spine v 700. 
1913. Lei per now believes that this iluke i?s t 

the same as one previously deseribed by Knba\aslii . s l oxotrema 
ovatum, n.g., n.sp. 

Definition. --Metagonimus 1-5 4-5 * 0*4-07 nun., with body 
covered with nail-shaped spines about 10 microns in length, with a 
characteristic sar-like acetabulum placed deeply in the body and 
not opening on the ventral surface, but dextro laterally. 

History. —It was found in Japan in the upper or middle part of the 
jejunum, rarely the caecum, of man and mammals. 'I hey entei and 
destroy the solitary glands. 

Morphology. —Afetagonimus yokogawai is a small fluke possessing 
the characters given above. The oral sucker is 77-65 microns in 
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diameter. The testes ;i re elliptical and situate posteriorly. The 
ejaculatory ducts open with the uterus into a genital sinus, which 
ojjens into a pit at the fiont of the ventral sucker. 

The ovary is spherical, uml lies in the middle of the posterior part 
of the body. A receptaculuni seminis and a I.aurer’s canal are 
present. The vitcllarian acini lie on each side in the posterior part 
of the body. The uterus forms three to four transverse coils. 

Life-History.- -The eggs are elliptical. jS ■ r<> microns, double 
contoured and yellowish brown, with an operculum, but no shoulder, 
and a knob at the narrower end. 

Muto found cercaria in the liver of Melania libertim. in Kaishu, 
Korea, when* mclagonimiusis is eominon. On breaking up the liver 
in wator. it was found that the cercaria beejuue encysted under the 
scales of uninfected goldlish kept in the water. Kittens fed with 
these lish became infected in twelve to fifteen days. 

The cercaria* also live in a trout, Plccog/ossiis ultivclis, rarely iii 
other fish. Infection lakes place hv eating raw lish. and the period, 
judging hv (logs, is seven to sixteen (lavs for the eggs to appear 
in the fieces. 

Pathogenicity. It cause.-* cJironit dial iluca in man. 

p.\MU V 1 K()(,l ul KKMID.r Oiminjk, i()J*|. 

Definition, l'ascioloidea hermaphroditic, with ovary in front 
of testes, genital pore just in liont or just behind rim of 
acetabulum, but not surioundecl 1>\ a pst inlo-Micker. and with the 
eutide completely coxered xvitli pointed spines. \ itellaria well 
(lex-eloped and ioi the most part dorsally situate. More or less 
flattened xvonns a-.; mm in length, xxilh extreme posterior end 
prolonged into a small appendage, xvitli veutial surface Hat or sonic- 
xvhat hollowed, and dorsal surface \'a tilled. Musculature ill forms 
living in cysts poorlv developed. Pharynx present. Out diverti¬ 
cula tei mm.uc a short distance fiom the posterior end. Oenitalpore 
immediately in front or immediately behind the rim of the aceta¬ 
bulum in the middle line m slightly to the left. Cirrus usually 
absent. Pais prostat ica and seminal vesicle present. Testes 
symmetrical. Ovary in front of the testes. Yitellaria well 
develojjod. Uterus long and much coiled, with small eggs, or short 
aiid kinked with large eggs 

Remarks.- --()(lbner formulated this family in Zoologiska Bidrag 
trail Uppsala in loi Disfmmtm aciilum. in the fionlal sinuses of 
Music! a pnUmo : IK gaslraf'hilum from < ysts in the pylorus of 
Phounia comm inns . foi CoUxrtchuni Juba from Sylvia hortensis and 
for Paragon im us ri ngm . et c . % 

Type Species, -Proglolrnua Odhner, rpr-p 

(ii-.Ni s P\i\ xi.nMMi’x Braun, 

Definition.- -Troglotieinula* with thick, oval, or broad, fusiform 
bodies, almost circular on transverse section. Cuticle, with sac- 
like spines. Suckers separated by half the length of the body 
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The intestinal caeca are wavy, and ran to the posterior end of the 
body, but are unbranched. The excretory vesicle runs from the 
pharynx backwards to its aperture on the'posterior margin of the 
body. The genital pore is 311st behind the ventral sucker. There 
is no cirrus pouch, and no receptaculum sominis. 

Type Species.- -Paragonimus weslcrmanii lverbert, 1878. 

Classification.- - - There are five species, but V. rudis Diesing, 1850. 
from a' Brazilian otter, and P. comp adits Cobbold, from an Indian 
ichneumon, are not well known. According to Ward the. other 
three may be distinguished as follows, but Japanese wo: her* do not 
accept those characters as of spei ifie value:- -- 

A. Chisel-shaped spines:—• 

f. Arranged in circular rows in groups - Ringeri. 

II. Arranged in circular row * singly- Kdhcolh. 

B. Lancet-shaped spines ;- 

Arranged in circular rows in gioups IIVs lernmm. 



Kit.. 22 j « nni;in'. 

(\ftei fimn \Ie11scV1 1 l'i npcitkr.uiklu'Ui'ii. 

d t SthiMUiitic ' S' ^ * ifiiI - ( t natural size. 


Paragonimus ringeri Cobbold, 1880. 

Synonyms. Distoma ringeri <obbokl, 1880; D.hcpaticmn Miura, 
m v Da-clz, 1883; I), pulmonis Snga, 1883; I). cetehra/e 
1089; \ amagiwa, r8(jo; Mesogoniinus iccstcrmani Kaillict, iSijo; 
M. pulmona'c Stossich, i8<)2. 

■ wesfertnaui was discovered by lverbert 

• n in the lungs of two Bengal tigers, which died resjioclivcly 
in the Zoological Gardens of Amsterdam and flam burg. 
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In 1880 Baelz found in the sputum of cases of haemoptysis bodies 
which he took to be psorosperms, and therefore called the disease 
gregarinosis pulmonum, but when these were referred to Leuckart 
he said that they were eggs of a IHstomum. In the same year 
Manson found what he took to be eggs of some parasite in a case 
of haemoptysis, in a Chinaman from Northern Formosa, and later 
he saw a Portuguese with lucmoptysis and obscure thoracic symp¬ 
toms, who lived in Tamsui in North Formosa. 

This man died in Formosa, and Dr. Ringer, who performed the 
post-mortem, discovered in the Jungs a minute, fleshy, slightly 
flattened, oval body, grey in colour, and about a quarter of an inch 
in length, which expelled some brownish material from a minute 
orifice near one end. 

This specimen was sent to Manson, who noted the same eggs as he 
had found in tin* Chinaman already mentioned, and then forwarded 
the parasite 10 Cobbold. who, rightly thinking it new to science, 
named it Didunnnu ringeri, the name now in use. In 1883 Baelz, 
having found specimen* in the lungs, named it D. pulmonale. In 
1890 Otani and Yamagiwa proved that it could occur in other parts 
of tlie body besides the lungs by finding it in the brain, where it 
produced sympt 0111s of J acksonian epilepsy. Stiles and Loossdcfined 
its zoological portion; Ward found it in cats, Kaillict in dogs, and 
Stiles in hogs; while the best description of the lesions caused by 
it is that by Musgravo in 1907, who found it in the Philippine 
Islands. 

It is very common in Japan, and is found jn China, Korea, and 
North America, a human cast* being reported from Mexico by 

Naunvn. 

»/ 

In 1908 Ward found P. kellicotti in pigs, dog-., and cats in North 
America. 

Morphology. —The parasite varies trom a ml dish-brown to a light slate 
colour when first removed from the l»ody. but soon becomes grayish on 
exposure to the air. In shape it is oval, with a somewhat flattened ventral 
surface, and is capable of slight alterations of its appearance by protruding 
and retracting its head, and by altering its ventral sucker so tliat it may appear 
terminal. The cuticle is covered with scale-like spines, which may be capable 
of being moved. The oral sucker is spherical and terminal, 0*63 to 0*97 
millimetre in diameter. The ventral sucker is situated in the anterior half 
of the body, and is 0*76 to 1*31 millimetres m diameter. The oesophagus is 
short, and divides into the two wavy circa. The genital pore may be in¬ 
distinct, and 1* always small, lying close to and lielund the ventral sucker. 
The testes he about, but not quite on. the same level on each side of the median 
line just behind the utoi ns There is neither a cirrus nor a cirrus pouch. The 
ovary is opposite and •.lightly posterior to the uterus, which is visible just 
posterior to the ventral sucker. The yolk glands lie at the sides, and their 
brandies almost meet 1 loyally, whde vcntrally they only extend to the 
intestinal caeca. Laurel's canal is present. The eggs are oval in shape, of 
a reddish-brown to a light yellow in colour, with a length from 0*08 to o*i milli¬ 
metre, and a breadth from 0-052 to 0*075 millimetre. They possess an oper¬ 
culum, and contain the ovum and yolk cells. 

The excretory vesicle is well developed, and extends from the pharynx 
backwards. 
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I<tfe4Dstai7,~According to Nakagawa, the miraddia infect the 
fltiaife Melania libertina and Melania obHquegranosa . 

Nagakawa in Formosa found encysted larvae in fresh-water 
crabs:—x. Geqthelphusa obtusipes. Syntayn in<~-Polamon obtusipes, 
Thdpkusa rubra., a. Geotfreiphusa dehaanii. Synonyms .—Potamon 
dehaamit Thdpkusa berardi, and perhaps—3. Eriocheir japonicus. 
Sjajpnym.— E. formosa . 

According to Sadao Yoshida, in the first two, the larvae are found 
in t|te liver, rarely in the gills or muscles, and in the last chiefly in the 
gilk muscles, and hypoderm, and rarely in the liver. 

pegs and cats have been infected by thege observers from the 
crabsi when the larva, escaping from the cyst in the intestine, pene¬ 
trates the wall near the jejunum and enters the abdominal cavity, 
perforates the diaphragm, and, entering the subpleural tissue, 
may pierce its way into the lung and encyst or pass into tha-neck 
(and perhaps so to the brain, etc.). The lungs are their favourite 
seat, and the only one in which they attain maturity. 

Kakami, on the other hand, says that cercarue may be found in 
Melania libertina, and that they get into drinking-water and so 
infect people directly. 

Pathogenicity. —It causes paragonimiasis in man. 


FAMILY OPISTHORCJIIID/i; Brai n, 1901, cmendavit 

Stephens, 1916. 

Definition. —-Fascioloidea, hermaphroditic, with oral sucker with¬ 
out collar of spines. Ovary in front of testes. Genital pore behind 
ventral sucker. Cuticle without pointed spines. Small to medium 
flukes tapering anteriorly. Cirrus absent, but receptaculum seminis 
and Laurer’s canal present. Eggs small. 

Classification. —The family is divided into subfamilies as follows:— 

A. Excretory pore terminal ; bladder long, dorsal to 

testes. 

Uterine coils not overlapping intestinal caica— Opisthor- 
chiiruB. 

B. Excretory pore ventral; bladder short, ventral to testes. 

Uterine coils overlapping intestinal caeca— Metorchiinec. 

Subfamily Opisthowiiiina Looss, 1809, cmendavit 

Stephens, 191(1. 

Definition.— As above. 

Cla s sifi c ation. —The genera important to us can be distinguished 
as follows:*— 

A. Testeslobed :— 

I. With long retractile process projecting from ventral 
surface andjcarrying out its apex the acetabulum and 
the genital j>ore-~Paropisthorchis . 
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IF. * Without a|^h : pr»c«6s.:*T- ; -. 

*• . from acetabulum to ovary -in onC 

\ ina sp-Qpislhorchh. * ' ‘. ■ 

Vitellpria. 4 ffvfticcl into oi\e mass infront of. 
another behind the ovatfy— A3flpj&nicru$. 

B. Testes branched :— ' ; , 

Branches cover intestinal caeca ventrally— Clonorchis. 

Type genus .—Opisthorchis R. Blanchard, 184- 


Opisthorchis R. Blanchard. 1845. . ■ v- 

Bpfinition.- Opisthomliiina* with long battened body and some¬ 
what pointed anterior extieniity. suckers small, intestinal 1 caeca 
unbranched, yolk glands situate laterally and not extending beyond 
the ventral sucker in front, testes in the posterior part of the body, 
one behind the other. 

Type Species. j)pi\thorchis feline its Rivolta. 1885. . 

Classification. The species of this genus are separated from 
one another with great difficult}'. - 
The following arc found in man- d pi sih orchis felineus Rivolta. 
1885; Opisthorchis viverrini Poirier, 18(1(1. 

These two species are distinguished as follows 

A. Cuticle without spines- J'el mens. 

B. Cuticle with minute spines- Viverrini* 


Opisthorchis feiineus Rivolta, 18K3. 

Synonyms. —Disloma conus Gurlt. 1831, n?e Croplin, 1825; D. 
lanceolatum v. Siebold. 1836, nec Mehlis,* 3825; D. sibiricum 
Winogrudoff, 1892; D. tenuicolic Miihl, 1896, p.p. 

Definition.- Opisthorchis with cuticle without spines. 

Remarks. Opisthorchis feiineus lives in the gall-bladder and 
bile-ducts of the domestic cat. and is also found in dogs in Europe. 
The North American species is different (O. pseudo-jdimus). 

In human beings it is apparently a common parasite in Siberia, 
where it was first found by Winogradoff in Tomsk. 

Morphology. —It is rcticlisli-yellow in coloijr, V&th a conical neck at the 
level ol the ventral sucker, marked by a shallow constriction. 

Tlw* length is irom 8 to n millimetres and the b&aath 1-5 to 2 millimetres. 
The t<-stcs lie in t lu* posterior part of the body, one behind the other. The yolk 
glands are situate on either side of the middle-third erf the body, beginning 
behind the ventral sucker and terminating about the level of tihe ovary. 

The genital pore is 1 lost* in front of the ventral sucker. 

The eggs are ov;d, with a well-defined opeiculuni (30 (jt by x^/i). 

Life-History.- -The parasites live in the bile-duct, and the eggs, 
containing a ciliated miracidium, escape in the faeces. Complete 
developments not known, but cercaria have been found in fish 
which infett men and cats. 

Pathogenicity. —It causes inflammation, dilatation* of the bile- 
ducts in man, with atrophy of, the liver substance, ascites, and 
icterus. 
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reach th§ hind#.^ 9 , of the body, *ftnd?.the ovary and iesfefi are 
a^pijciobbrf.sl, * - - ‘ 

.flenislks.—rfeis trematorto, which belongs to the I ndian civet-<iat, 
wate obtamedibyyK«r from prisoners at Chiengmai, and recognized 

HfcliT - 1 o'** ' “ _ . ' 1 


r.. 


a 

fntMtioiL--Infection is probably*by eating raw or partially cbotted 
fw&h-watef kslfc> -k ^ 

* #iifropisthorchis Stephens, to 12. **«. 

Deflnltton.k^pfehorcli iin:« with Iobod testes and with vcit$ral 
process on.whicbjtnr* situate the ventral sucker and the genital pore. 
Type Speeiei.— / J «ro/)/s7//o>' ( his can’ll its Barker. IQT2. 


v Paropisthorchis caninus Barker. rc>£2. 

Definition. -Paropisthorchis with the generic characters. 

Remarks.- -*Cobbokl in 1858 found a little (lukc, Hfstomwm Bon- 
)uncium, in the bile-ducts of Canis fnlvus Lewis, the American fo*. 

Fourteen .years later Lewis and Cunningham form* the sprue 
fluke in Indian pariah dogs, and in 1874 McConnell found what 
was thought to be the same duke in human beings in Calcutta. 
In IQ03 Braun pointed out that the American and Indian dukes 
were aiffetfent, and named the latter Opisthorchis noverca (vide infra, 
Amphimerus). * . 

In 1912 Barker separated' the parasite of the Indian pariah dog 
from the human, calling the lonner <K caninus ; and in the&me 
year Stephens created a separate genus for it. Leiper still main¬ 
tains. however, that these two forms, in man and dog, are identical. 

It is not known to occur in man. * 


Amphimerus Barker, tchj. 

Definition.— Opisthorchiina- without/«ventral process, but with 
lobed testes kfid vitellaria divided by the position of the c^g|ry into 
anterior and posterior ldbes. * 

Type Species. —Amphhnerus noverca Braun, 1903. ‘ ‘ 

Remarks.-k.Thisgenus was created for Braun’s Opisihcfrchis novcrca, 
ttshich, as explained alcove according to Stephens, orfiy applies to 
McConnell's mikes, found iii two Mohammedans in Calcutta. 

* A^tphimerijs noverca (Braiyi, 1903). 

Definition. —^AnjWiimerus fc with the characters of the genus. 

Mo rp ho logy'—I1 iff lancet-shaped, with anterior and.ffcstcrior extremities, 
pointed body, cpvfefea with spirits; M’5 to 12-7 millimetres itt length .and 
2*5 millimetres in breadth. witf}..tWo jfeckers very close together, the anlerior 
being larger than tire 'posterior. TtkCgenital pore opens just in front of the 
ventral sucker. The pharynx is spheroidal, apd the intestinal can a extend 
far back. The two testes are very distinct, the Anterior rounded and the 
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posterior lobate. The ovary is slightly lobato, and it and the uterus are 
situated xnedianly. The yolk glands lie laterally in the middle third, extend¬ 
ing from behind the ventral sucker Lo the back of the testes. There is no 
cirrus pouch. The eggs are oval.(0*034 by-0*021 millimetre). 

Habitat. —The dog and man. ' 

Pathogenicity. —Not known. 


ClonorehisLooss, 1907. 

Definition. —Opisthorehiina' characterized * by thfe f^ct that the 
testes are not notched or Juba to, but distinctly ramified, t|ie branches 
crossing the intestinal c«cca on their ventral side ^tending very 
nea&the body margin. The excivtory vesicle is%hnplyan unpaired 
a ' m tube, which became* somewhat 


V* 



Fig. 223. —Clonorchis sinensis. 

(After Looss, from lhe Annals of 
Tropical Medicine and Parasitology.) 

a. Schematic; b, natural size; c, egg 
' _ X 5^0. 


widened at Its anterior end, 
assuming sometimes .the shape 
of an irregular triangle. 





Fig. 224 . —Clonorchis endemicus. 

(After Looss, from the jgfmofe of 
Tropical Medicine and Parasitology^) 

a. Schematic; b, natural size; c, egg 


V Species. —Clonorchis sinensis Cobbold, 1875; Clonoivhis endemicus 
Baejz, 1883; but the work of Kobayashi in*i9t7 tends to show 
that they are one and the same species. 


«, Clonorchis sinensis. Cobbold, 1875. 

Synonyms.- -Distoma sinense Cobbold, 1875; D. spathulaium 
Leuckart, 1876; Distomum hepatis innocuum Baelz, 1883. 

Definition. -' Clonorchis with the generic characters. 
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History. — Clonorchis sinensis was first discovered by McConnell 
in 1874 in the liver of a Chinaman. It was believed to be an 
Opistkorckis, but in 1907 Looss gave reasons why it should be 
placed in the new genus Clonorchis. As far as is known it occurs 
principally in China and Japan, and has not yet been found in 
animals. 

' Remarks.— It may be the same as Clonorchis endemicus Baelz, 
18^3; Distoma Uepatis endemicum sivc perniciosum Baelz, i8j§3; 
Dtstoma japonicum R. Blanchard, 1886. In 1883 flukes were 
first described in the liver of human beings in Japan by Kiyono, 
Nakahama, Suga, and Yamagatn, and a little later in the same 
year Baelz .reported the occurrence of two hepatic, distoma in 
Japan.■ 

1. Distoma hepalis innm mtm. up lo 20 millimetres in length, with 
a lighter-coloured uterus of larger volume, with slightly larger ova, 
21 to 36^iin length by 18 to 20 p in breadth, and with a black granu¬ 
lar pigment ini its excretory apparatus and body parenchyma. It 
caused little or no symptoms in h uman beings, and was found acci¬ 
dentally in post-mortems. 

2. Distoma hepatis endemicum sive perniciosum, which was smaller, 
8 to 11 millimetres in length, and did not possess the above char¬ 
acters, while its eggs were only 20 to 30 /jt in^length by 15 to 17 ft in 
breadth. 

Kobayashi finds that Looss's differences between C. sinensis and 
C. endemicus do not hold g<>od. They were (1) size; (2) discontinuity 
of the vitcUaria; (3) pigmentation; (4) size and shape of the egg. 
In the experimentally reared forms there arc no such constant 
differences. 

It is found in Japan, where it is common, and in Annam and 
Tonkin, in man, cats, dogs, and pigs. 

Morphology.- -Clonorchis sinensis is a white, or yellowish-red, or brownish, 
narrow trematode, 13 to ig millimetres 111 length and 3 to 4 millimetres in 
breadth. The pigmentation is due to the deposit ot fine yellowish or brown 
granules in the body parenchyma. The ramifications of the testes are long, 
the anterior arising from four and the posterior from five main stems, with 
sometimes ventral bulgmgs. The ovary is trilobate, but may show three to 
six smaller lobules. The yplk glands reach from the ventral sucker to the 
level of the oyary. and are peculiar in that certain groups of fqfiicles remain 
undeveloped. In perfectly mature specimens the seminal vesicle extends back 
as far as the middle of the uterus. The eggs are generally narrowed towards 
the anterior end, and have a rather high lid, with a sharply projecting brim 
(these peculiarities may be absent) The egg is 29 fx in length add t6 /a in 
. breadth. 

Life-History.—Kobayashi has found the cysts in the muscles of 
fish— Pseudorasbora paroa, Leucogobio gimthcri, Leucogobio may eelic. 
and Carassius auratus —and was able to infect cats by feeding with 
the infected flesh. He also found cysts in other fish— Achcilvgm- 
thus lanceolatus, A. limbatus, A. cyanostigmus, Paracheilognathus 
rhombeus, Pseudo per clampus typus, Abbottina psegma, Biwia zexera, 
and Sarcocherlichthys variegatus. These fish are the second inter- 
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mediate host. The first intermediate host and the method oi 
infection of the fish are unknown, but Melania liberiina is suspected. 
Habitat.—It is found in cats, dogs, hogs, and men. 
Pathogenicity.- Enlargement of the liver, and diarrhoea. 


A Possible Feline Clonorehis (or Oplsthorehls). 

Looss draws .attention to the I.ict that Ijima, in i M6, describes a Distomum 
from the liver ol a cat in Japan, with line spines, and smaller than C. endemicus, 

which is to Ik* looked upon as a normal parasite 
nl the cat. it it only 1*5 millimetres in length 
l»v o*i) nulJiniriif' in breadth. It may be a 
( I'uumhis or .111 Ofu^thorchis. 

K.itsiuad.i. in M/tio, published a paper based 
upon *-e\eiity-six post raortems with an 
1 mu moils umnlK*r id parasites, among which 
lie menin iii«*<l three lound in a man from the 
pinviiice ol S.vg.i, with an average length of 
.)']'< millimeties and bie.adth ol 0*96 milli- 
1 ni*t 1 e, wlu(.h l.ooss c« nisi tiers can only be 
espialned :is .111 intectiou with a feline species. 

Habitat. Cat*, and man (?). 

I ; \MIEY DirkOCfELIIDiK 

OnilM K. IljlO. 

Definition. -Fascioloidra. hermaphro¬ 
ditic, without spiny collar around the 
oral sucker, and with the ovary behind 
the testes. 

Type Genus.- Dicroavlium Dujardin, 
r* 45 * 

Dicroecelium Dujardin. 1845. 

Definition. Dieroceeliida; with lancet- 
shaped hollies, without spines, and with 
suckers placed close together. Intestine 
docs not reach the posterior end. Genital 
port' close behind the pharynx, with a 
cirrus pouch in front of the ventral 
sucker, just behind which the testes lie 
with Ihe ovary in the median line 
behind them. The uterus lies behind 
the ovary and tiMes. ext< nding as far back as the posterior 
border. The yolk glands are small, and situated in the middle 
quarter of the lateral areas of the body. The excretory vesicle 
is tubular. Ova dark brown. Worms live in the liver and gall¬ 
bladder, rarely in the intestine. 

Typo Species. Ihcrnarlirtn tlcndriticmn Rmlolphi, 1819. 



Fio. 225.- Dicroccrlium 
dnidr’hcmn Uudolplu. 

(After Loo-.-., from Menso’s 
' Tropcnkranklioiten.') 

a, Sclicm.it i< -.'o; h, uuluial 
size; c, egg-4 ^50. 


Dicroctelium dendriticum Rndolphi, i8nj. 

Synonym s. -Fastiola lance data Rudolplii, 1803, nec Schrank, 
1700; Itistotnum laneeolatum Mehlis, T.X25; Dicmca'lium lanceolahm 
Dujardin. 1845; Dicroecelium lance alum Stiles and IJassall, 1896. 
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History.-— Bucholz appears to have been the first to discover 
these worms in the gall-bladder in Weimar, and. later, Chabert in 
the intestines of a girl in France, and Kiichner in Weimar. Since 
then they have been noted in Italy and Egypt. They arc found in 
the bile-ducts of herbivorous and omnivorous animals in Europe, 
North Africa, Asia, and North and South America. 

Morphology. - Ditrouelium tlcmh itii uni is a small trnnatode, measuring 
8 to 10 millimetres in length by 1*5 to 2*3 millimetres in bieailth. It is pointed 
in front and narrow behind, so that the widest point is just licliind the yolk 
glands. Cuticle, is smooth; the oral sinker is teimmal. atul about the same 
size as the ventral (0*5 to o*0 millimetre). The intestine bifurcates just in 
front ol the genital pore, which is .situate in the mediau line in fiont of the 
ventral sucker, behind which the two testes lie, hum which the vasa detorentia 
run forwards to form a cirrus lying in a cirrus sac 

The ovary lies behind the posterior testis; then- is a receplaculum semims 
and a Laurer's canal. The yolk gkinds lie in the lateral portion ol the middle 
fifth of the body, the posterior portion of which is idled up liy the large coded 
utems. The eggs are (hick-shelled, ami \vllowi-h to hruivu 111 colour, with a 
length of 38 to 45 /f. and a hicndth of 22 {o 30 ft 

Life-History. -Not known, but suspicion rests on Planorbis war- 
gin at us and land-snails. 

Pathogenicity.— No special symptoms. 


FAMILY EC.IIINOSTOMIDE Luoss. im.j. 

Definition. F.iscioloideu. hi-imaphroditic, with a fold or -collar 
bearing a row or rows of pointed spines 011 the dorsal an<I lateral 
aspects of the oral sucker. The rows of spines are continued laterally 
on to the ventral corners, and the minibei of spines is constant for 
each species. The corner spines are large or .sj»n iali/ed. 

Classification. -The family is divided into two subfamilies .is 
follows; - 

A. Firms sac does 110I reach beyond aiviabulnm. Without 
strong roM'thoin 1 looks --EchinostMninu-. 

JL Cirrus sac readies beyond acelalinlum. With strong lose- 
llioni hooks Iliwas/U/iihr 

St-HI- AMI I. S K( III N'nMoMI N.1-. Loo>x J >«|*|. 

Definition. As above. 

TypeOenus.- ■Echiuastama K’udolphi, 

Classification.- Malayan mn Leiper, iijii, has been placed by 

Odhner in the genus liuparyphium Odhner. so that it now becomes 
Euparyphium malayanum. as, according to Leiper, it is probably 
the same as Artyfechinoslomum sufrarlyfcx Lane, 1915, whieh Lane 
found in a girl of eight years of age on the Kugnik Tea Estate in 
Assam. In 1916 Stephens pointed out that Lane's genus did not 
possess the strong rosethorn hooks of the Himastlilina*. In 1917 
Lane pointed out that as Odhner’s princip.il character of the 
lichinostominae was that the cirrus sac usually reaches to the centre 
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of the acetabulum, but not beyond it, while that of A . snfrartyfex 
reaches 075 mm., therefore it is not a member of the Echino- 
stomime. 

Genus Echinostoma Rudolphi 

Synonym .—FasciolcUa Garrison, iqoS. 

Definition. -Kchinostomina*. with small elongated bodies, broader 
anteriorly than posteriorly, with rhuraeleristic eircumoral ring of 
spines and with other spines on tin- body, ami with large prominent 
acetabulum. (Esophagus siiorI. intestinal e:eea unbranelietl. Kx- 
eretory vesicle tubular. Genit.il ]>on*s anterior to the acetabulum. 
Testes compact, situate in the median line om behind the other. 
Cirrus and pouch well developed. (>vnr\ compact; no receptaculum 
seminis; Tamer's canal present Volk glands well developed in 
the posterior fifth of 1 lu* bodv: well drvrloped shell gland and uterus, 
which lies between the ovaiv bi-hind and the acetabulum in front. 
Ova large and 0pere11l.it oil. 

Remarks.- -With regard to the position of Iufiiuostomu, it should 
be observed that suite a ut I uni lies do not classify it under the Fas- 
eiolida*. but in a special familv Erhinostomida- whieh we adopt. 

Type Species. The type specie- is Echinostoma revolution (Froc- 
lirh. 1802). of which the synonym is 1 Estonia ccliinatimt Zeder. 
1803. Anolher species of importance in tropical medicine is 
E.ilocamtm (Garrison, rqoS), 

Echinostoma ilocanum Garrison, k>oS. 

Synonym. — Easciolctla ilocana Garrison. iyo8. 

History. - - -Ech i«ostoma Hoc on a was discovered and described by 
Garrison, who in 1007 noticed peculiar eggs in the fa-ces of Philip- 
pino prisoners in Bilibid Prison in Manila and subsequently, after 
treatment with male-fern, obtained a small number of trematodes. 
Quite recently Odhner has shown that it belongs to the genus 
Echinostoma, family Echinostomhla-. 

Morphology, -/w./oiias/dimi ihuanii js a wiy small iw.-malndc, measuring 
4 to ft imllnm-hcs in length l>v «.»*73 l«> j ■ t-, millimetres in breatlth and 0*5 to 1 
millimetre in thickness. Posli-noily it is attenuated. "ihe acetabulum is 
about three limes the hi/e oi the ot.il sucker, wrlaeli is either terminal nr slightly 
ventro-subleiluinal. The prepharymt is long, the pliaiynx globular; the 
oesophagus short, Intimating iu.st anterior to the genital pore into the intes¬ 
tinal tfeca 'flu* gemtiil pores ujx*n separately a little behind live halfway 
point between the pharynx and the acetabulum. 

The cirrus pouch is well developed, and 1. on tains posteriorly tlio vesicula 
seininalis, into win* li open tin: vasa deleivntia, and which gives rise to the 
long coiled cirrus. Kadi i»*»tis shows ,111 auterioi and a j ulterior lobe. The 
ovary is globular, the v<dk glands well developed, and the: uterus fairly 
developed. Ova St>*8 to 1x4*7 /i long by 55*5 to Ni*o /a broad. 

Life-History. —Nothing is known of the life-historv beyond the 
fact that a miracidium hatches in about ten days after the eggs 
have left the host. 

Habitat. —The intestine of man in Luzon, in tlu* Philippine 
Islands. 

Pathogenicity. —It is probable that the worm is non-pathogenic. 
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Genus Euparyphium Odhner. 

Euparyphium malayanum Lciper, 1911. 

Synonym. —Echinostoma malayanum Leiper, iqii. 

History. —In 1911 Leiper received two consignments of flukes 
from Dr. Macaulay of Singapore and from Dr. Stanton of Kuala 
Lumpur which had been collected from the intestine of a Tamil 
in the Malay States. 

Mtfpbology.—It is a thick, fleshy Lrematoile, light brown in colour, 12 milli¬ 
metres in length, 3 millimetres in breadth, and 1*3 millimetres in thickness. 
The oral sucker is situated on a kidney-shaped anterior portion, which is 
somewhat detached from the rest of tluj parasite by a turrow on either side. 
This eircumoral disc is surrounded by a row of forty-two stout spines. The 
cuticle of tlie body is unevenly furnished with spines. The acetabulum is 
several times larger than the oral sucker. The oral sucker lies iu the middle 
third of the eircumoral disc, ami leads mto a spheroid muscular pharynx, 
and so into ihe (esophagus, which bifurcates immediately lx*lmid the pharynx 
into two branches, which are simple ami end blindly at the posterior end of 
the body. 

The deeply lolxid testes lie 011c liehind the other behind the acetabulum; 
there is a well-developed cirrus pouch and a long, thick cirrus The ovary is 
smooth, and lies immediately in front ot the anterior testis and just liehind 
the acetabulum. The yolk glands are numerous, extending from the aceta¬ 
bulum to the posterior end of the body. The brown eggs are few in numlier 
and large in size. 

Habitat. —Leiper does not think that this worm is a normal 
parasite of man, and considers that domesticated animals, especially 
cats and dogs, should he investigated for it. 

Pathogenicity.- -jfoL stated. 

Si:iJ FAMILY IIlMASl'Hl IN/R OdhlliT, I()IO. 

Definition. — Juhinostomidic in which the cirrus sar extends 
caudad to the acetabulum. 

Remarks.- -The only genus with which we are concerned is:— - 

Genus Arm ykki hinostomum C.layton-T.aue, 1915. 

Definition.- -1 limasthliiue without strong rosethorn honk*. 

Remarks.- - -There has been much disput to whether this is a 
good genus or not. 

Type Species. -.-1 rtvfcchinu\lumitm j >ujrarlyjc v ('layton-Lane, 1915. 

Artyfeehinostomum sufrartyfex Clayton-Lanc', 1915. 

Nomenclature. -Leiper has pointed out that this name clashes 
with the recommendations of the International Rules: 1 The use of 
proper names in the formation of compound generic names is 
objectionable.’ However, the name cannot now be changed. 

History. —The worm was found in a girl, aged eight years, on the 
Ragnik Tea Estate in Assam, and was thought by Leiper to be 
probably the same as Euparyphium malayanum; but in 1917 
Clayton-Lane showed that the cirrus sac extended 0*75 mm. caudad 
to the acetabulum, a fact agreeing with the definition of the sub¬ 
family. 
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FAMILY SCIIISTOSOMID.E Looss, 1849. 

Definition. -Fascioloidea with separate sexes, and with genit.il 
pore posterior to the elevated neetabuhim. No pharynx. In¬ 
testinal ca'care unite to form a single intestine. 

Type Genus. -Sthisto&nma Weinland. 1858. 

Schistosoma Weinland, 1858. 

Synonyms. -Dymrcopho) ns Diesing. 1858; Ililharzia Cobbold, 
1850; Thccosonia Moqnin-Taiidon, iMh) 

Definition. -S( histosomida- with long Ijlifomi females and shorter 
males, with hodv considerable widened behind the acetabulum. Ill 
this part the lateral walls can curve vent rail \ to form an almost 
dosed canal is gvntrcophonts, within which the female is enclosed. 
No cirrus pouch. No ph.irvnx No Laurer’s canal. Eggs with 
spines and no lids. Mini rid iu ciliated with large glandular cells 
discharging anteriorly beside gastric sac. Development in various 
snails, t erraria* with forked tails and no eye sjxiK. Enter 
vertebrate hosts through skin 01 iuiicim, and pas- into blood¬ 
vessels. 

Classification.- -The -perie- known to oeeur in man may be 
recognized as follows [S. ma^mt Cobbold, 1852. found in a monkey 
('eremehus ftthiiinosus is represented to day by only a piece of a 
male, which Leipei says eannoi be recognized as belonging to a 
human species)- 

A. Cut icle with -.pines' 

I . Male, four to live large l«-ies; Inutile, ovaiy posteriorly 
situate. /'.Vlemurml spinod. Development in 
subgiiicra and species ol Hn/linn s -t lcental obi inn. 

11. Male, eight small test«*s; /« male, ova rv anteriorly situate, 
/•.ggs. lateral spined. Development in species of 
Planar bis Mansnni. 

1». Cuticle nearly smooth, only a tew spines -.ecu in fresh con¬ 
dition along margin oi canal 

Male, mx to eight to.-tes, female, ovary almost in middle 
of bodv. /:'«g\ with small lateral spines or thickenings. 
Development m species of Ilia 11 forth a J aponieum. 

Schistosoma haematobium liilhar/., 1S52. 

Synonyms. Dislommn luemnlobiitm Dilhaiv. 1852; />. ea pen sc 
Harley. r8f>4; llilharzia litem at oh a Cobbold, 1850 

Definition. -Sehisto-onu with spiny cuticle. Malt's with four to 
five large testes and with intestinal ea’ca uniting late to form a 
short single intestine. Female s with ovary in the posterior half of 
the laxly. Eterus very long, with many terminal spined eggs. 
Vitellaria in posterior fourth ol the body. I >evelopment of cercarias 
in subgenera and species of Iiiill>int\. 

History.- ■ Schistosoma Junnatoln inn was discovered in the portal 
vein of a man in 1851 by 13 illr.it/. in Cairo, and later bv Harley in 
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r8f>4 in a patient from the Cape of Good Hope. Since then it has 
been found widely distributed through Africa (Egypt, Sudan, Tunis, 
Algiers, West Coast, including the Gold Coast, Hast ('oast, and 
South and Central Africa), which is its endemic centre, and in Asia, 
in Syria. Arabia, Mauritius. Persia, India. Only imported cases 
occur in Ceylon. 

Other species are known in sheep, horses, oxen, etc. 

In ror5 Leiper discovered its complete, life-history in the snail 
and its method of entry into the vertebrate. 



(Alter Loov-. Ik, m Mens. ' 11■ >]>• -n 
ki.mklu'ili'ii ’■ 


'litis drawing slums lln I• -ii i.i].> 
iMirm emlosid m lIn- gi n.i-t npln,i n 
canal ot the male. 


Morphology - Male. -I lie male is 
whitish hi i • iIntii, ami hum 12 to 
l (. millinieties in length, with a 
gicutest wnllit behind the venli.il 
-'ll! her ot l 11 ill lime l re. Ll is re.dlv 
tlue ainl (lit 1hough it may look 
iyliinlric.il, l»'i ansi the lateral 
in.irgins,nv t unietl venli.illvin .'.mis, 
emlosing a i.nial i .iIK*> I the * gyn:e- 
i'i|ihoiii eini.i!.' in whu h tin* Jem.lie 
lies. 1 he whole body is mvereil 



III. ll, 1 !• .<. < • ■ .Si .. Will! 

/... i.M/ >'.nfii/ i J.->oi. 

i \ttei I mi-." hum Molise's 

' 1 K))i,>iilvi.iiil;hi'iti';i.') 


with piojei lions ti|>(K‘(l with -.lu n t spun uluili en.ihli it In i him In tIn wall 
of the Month essel. The oral sinker looks \eiitiallv Flu- \ential sin kei is 
situate near to it. There is mi ph.uvnv hill the n'siiph iftus is long .mil 
coveied with nuineioiis glands, ami Intimates just m trout ot the ventral 
sucker into the intestinal oeca. wliu h mute Im-IuiiiI the iesies mio a median 
trunk. Tin* excretory poie is at tile post emu end. situated a little dorsallv. 
There are fom to fi\e testes, bom which the \.is ileleieus runs to a vesieula 
seminaJis, Irom winch :ui ejaeul.it oiy duct proceeds to the genital pnn 
situated behind the vcntial suckei at the Ixiginumg of the gvn.ecopli'-iu. 
canal. 

Female. —The female worm is long, thin, being m milliineties in length 
(/.c., longer than the male) and 0*25 millimetre 111 breadth (muili thinner 
than the male). Posteriotly it is coloured dark brown. lx‘cau<e of tin* colour 
of the contents of the intestine. The cuticle is smooth. e\i epl in tlu suiker 
and at the tail end, where there are large spines. The alimentary eanal is 
much tlu* same as in the male. The ovary is median, and the oiaiiau duct, 
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taking origin at the posterior end, runs forward to join with the vitcllarian 
duel from the single >olk gland, which lies about the middle of the body. 
The junction of the two ducts is at first narrow and surrounded by the shell 
gland, but it soon dilates into the uterus, which runs forwards to end in the 
genital pore*, jusi behind the ventral sucker. The eggs are bluntly spindle- 
shaped. yellowish m colour, slightly transparent, and provided with a thin 
shell, without a lid, but possessing" a terminal spine, which may be absent 
al the posterior end. They measure from 0-12 to o*t«i millimetre in length 
**■ 1 ' '' J ■ millimetre in breadth, but vary considerably. 

Life-History. The young ininiafnrc ,md mature males and 
females are found in tin* ]«>rt.d system. 

Looss notes that it is not mvoininon to find males alone in the 
portal vein. and. finthct ilia! they are all of the same age. 
Kventually they pair. and now the male carries the female along 
that vein down the infetior meseiiterie vein to the bladder, which 
is a faith diierl route, but 1 oos< considers that they may be 
chemicaih am at ted to the bladder, for their journey is against 
the blood stream, and they are enabled to perform it by means 
of the bristles on the male cuticle. 



Fig. 22 S.— llitilimt* ti'v/m'ii* I- it, 220. Jiullmus dybowikii 

lliniti ji. iS.-i. 1 -isennic. 1891. 


The length ol time occupied In the journey is not known, and 
probably varies considerably. Armed in the veins of the bladder, 
the real oviposit ion begins, and Looss is inclined to think that 1 Jit' 
female can push the head (close to which is the genital opening) into 
the capillaries, and thus lay the eggs directly into these channels, 
when* they ,irc held in position bv contraction of the capillary upon 
them. Jak^s thinks that it is probable that the worms may live 
three yea is in these vessels, pi <>d tiring during that period large 
numbers of eggs, which woik tiicii wav like any other foreign body 
into the lumen ot tin bladdi r. probably by means of the con¬ 
tractions of that ojgan. 

T.eiper finds t hat in ex pen men tally infictcd monkeys eggs begin 
to appear about it n w< eks alter infection. 

Egg- -During thcii journey through the tissues the eggs increase 
in size from 0*08 to omh-) ^ in length and o*oj to 0-04 fj, in breadth 
in the ootype to o-r.j to 0*15 // in length and 0*04 to o*of»y/ in breadth 
in the urine, while the rmln\o develops, so that when they are 
voided in the urine they contain a well-developed miracidium; but 
during this journey many dir and become calcified. It is not 
known how long an egg must take before it escapes in the urine. 
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but Loess points out that even the presence of an egg with a true 
miraddium is no evidence that the parent worms are alive. 

Miraddium .—These eggs will simply die, unless they gain access 
to water, in which they hatch, and the ciliated miraddium escapes 
and swims about. In the so-called body cavity of this miraddium 
there arc germinal cells. 

Intermediate Hosts. -When miracidia are allowed to hatch out 
in water containing suitable and unsuitable snails, they crowd 
round and enter the former, while they neglect the others. In a 
short time all tin 1 miracidia have disappeared from the water con¬ 
taining suitable snails. 

The snails which are suitable are tlms«* in which l.eipir found the 
development to proceed vi Bullions contorlus Michaud. 1829; 
B. dyboh'ski•. Fischci, 1 «m j 1, and B. innesi Bourguignat. In '•xmth 
Africa Becker has iwpainni nlallv implicated Bullions [Physnpsis) 
africanns a* an Intelmcdi.nv. 

Within these molluscs the miraddium makes its way into the 
liver and becomes changed into a smooth-walled sar the sporocyst 
—from w'hich are formed daughter sporoevsts, ami from these 
cercaria-. In any case the ceicaria is the end of this stage, and is 
alone thi‘ iniedi\e <>rg,mi-mi. 

In some of onr experiment* we s(j heavily infected our snails 
that they died, but in nature this does not take place. 

Ce rat rue. -If an infected snail is allowed to icmuiu in clear water 
it is amazing tin; quantities ui 1 t rearm* whi< h ma v escape therefrom 
into the water and swim about. 

Infection. -Leiper has shown that these reroaria* may penetrate 
the skin and infect animals. Thcv may also pun irate the mucosa 
of the mouth and throat, and then bv giadu.d giowth and differ¬ 
entiation of the organs become male or femah adult worms. 

Pathogenicity. -ft istMialh tin* cause of miuary schistosomiasis, 
or, as it i~, belt 11 known, vesiral IMIi.u/mbut oicnsionally it 
may give rise to Bilhar/ial Dysenten . 

Schistosoma mansoni Sambon, njo;. 

Definition. -Sell istosoi nuiu with spinv cuticle. Male with eight 
small testes. The gut forks unite early, and henry the straight 
intestine is long. Icnnife with ovary in the anterior half of the 
body. lUerus very short, with only one lateral spined egg present 
at a time. Vitcllaria in posterior two-thirds of body. Development 
of cercaria in Planorbis boissvi in Egypt and the Sudan, and V 
nlivaceus Spixin Brazil, and l\ znaddu pends in Venezuela. 

Historical. —In T.S51 Billiarz in Egypt noted that certain f« male 
worms possessed uteri containing lateral-spined eggs, and later 
Sonsino considered that these worms should be* made into a species 
separate from those with terminal-spined eggs, but nothing came 
of it. In 1902 Castellani in Uganda noted that some patients had 
only laterabspined eggs in the faeces and no ova in the urine. In 
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1903 Manson observed the same fact in a patient from the West 
Indies. In 1907 Sambon created a new species, Schistosoma 
mansnni, for the following reasons:— 

T. L.Uoral-spinecI eggs are never found in the urine, but only in 
the f;eces. and never occur in the bladder, onlj 7 in the rectum 
and liver. 

2. The egg is oval in shape, with a lateral spine, while that of 
.S’. Jurmatubi 11m is oblong aud laneeolar in shape, with a 
terminal spine, and that of .S'. juf*oniniM oval or roundish, 
with a lateral ver\ small spine in about 7 5 per cent, of those 
examined by I.oos^. 

The lengths and breadths ate different. .S. tmuisoni, 112 to 162 £*by 
bo to 70 fi, S. lucmalohium. in I2<> fi by 4^ f° 5 ° /*> 
.S. jafnimcum. 75 to ().• ji by 53 to 75 //.. 

3. The male's ate uppitentlv similar, but the females have a differ- 
enee in the genital tract, which has been described by 
I'ritM’h and when matme contain lateral-spined ova in the 
lit* rus, 

4. Thegeogwiphicaldistribution of >\ nunisom and -S hevmatolrium 
is ditferent. S. hamalobi um is alone found in the ('ape; 

S. man so m is the onlv species in the West Indies and in South 
America. 

l.oossin Kg\pt immediately < hallenged Samhon’s statements.but 
the history of this polemic will be found in the earlier editions of this 
book. We have all tluough felt that Uilhaiv. Sonsino, Manson. 
and Sambon. were right, and Wait! always suppoited Sambon, and 
now this has been proved experimentally by l.eipcr to be correct. 

In rejocj Da Silva described the adult worms as follows;- - 

Mult" Tin* null** iiumsiih 1 -. 12 millimetres m length by 0*44^ millimetre 
in hu-.idth 111 tlu* iimldli' I In- \flit 1,11 Mu.ki-1 is «i*j j«* millimetre behind 
lie •mil suckei. 

'1 lie antenm end shows si\ sexual m.issi , ipo-.ed of testes .uul semin<il 

vrsuh-s Tin* posterior fuel is 1 a|x 1111 'Hu* spinous pa pi 11 . e are not 

*-■> marked as in S iurwiiffbiuiH 

1 1 mult *. 'I lie lemulc vvoinis iii' , .L k -iin 1 pi to 1inillim'-iies in length l>y 
o-ioS millmiflie 111 l.i.M.llh 111 the middle I’lu dist.iiiii- between tile 
two *.iuJ V fi'> 1.- n-jjj to nii'l 1 nii't 1 *-. It 1** 1 ln< ke*>t in the middle, 

■old tapi o- to i ,n h * \tii milv. The .unis opt ns o-$v millimetre in 
front ol til** tip «»l tin- t.nJ 'tin* omlint is imieli shorter than in 
.s’ luniinluii,inn. ,ind entei.s the Mtelline dm t.s .itier only a short turn. 
I he uterus 'ont.iMi* l.ilrrallv spined eggs Tlii" eggs measure j j<» /ji by 
02 /*, with 1S [t .is tli>- length ol tin spi< ulum '1 he iniracidium escapes 
by u transvew rupture ol the shell, and measures 153/1 by 72 fi. 

In 1011 Flu. 111 studying the Kilhaivmsis in Suunum, couch ded that S. 
manson i is distinct fiom ,s. hfi-nmlnhutm because h) .s heematob um lias eggs 
differently shaped from those ol .S’ m.tvsoni ; u) the anterior I Older of the 
lateral folds 111 the nude .S’ hermatobunn bums almost a right at gle witli the 
anterior portion ol the bodv, while in .s’ wonsmn the transi ion is more 
gradual; (3) the ovaries of S mansnni have always a more or less winding 
course, a character not descubecl tor any other spec ies ol Schistosoma ; (4) the 
ootype is asymmetrical m relation to tin* long a\is ol the worm; the oviduct 
opens laterally on tlio ventral side whore the shell gland is situate; (5) £>. 
manson i lives iu tho region of the mesenteric veins, and S. hennatobium pre* 
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dominates in the pelvic veins; (6) S. mansoni gives rise to an illness likekata- 
yama disease, and never to the bladder symptoms produced l>y S. hesmatobiuni: 
(7) the morbid anatomy of cases invaded by 5. mansoni agrees with those 
invaded by S. japonicum, and differs considerably from those caused by S. 
hamatobium ; (8) the geographical distribution is in opposition to Loo«s’s 
view that the lateral-spined eggs are unfertilized because they are the only 
eggs found in Brazil, llie Antilles, and Surinam. 

He also found a single tyjv of egg with lateral spine in the uterus and 
oStype of sixty females. 

In 1915 Leiper’s work in Egypt proved that the miracidium 
developed in a special snail. Planarhis hoissrvi. and that the 
vertebrate could be infected bv the '•kin or mal mucosa. 


In 1917 Chalmers and T’ekkola 
in the Anglo-Egyplian Sudan 
have experimentally infected the 
same snail with the mii.tcidia. 
and obtained cert-aria 1 . and in 
the same year Lutz carried out 
similar experiments in Brazil 
with P. olivaccHs. 

In 1917 1 turbo, working in 
Caracas. Venezuela, found that 
the miracidia could infect Pla 
norbis cult rains and P. ^mntchi 
pensis, but the latter was in un¬ 
easily infected, and showed 
typical cercarie by the end of 
the sixth week, it- consider* il 
to be the true carrier of tin- in¬ 
fection ibeie. He noted that it 
was easier to infect animals ;rr 


* «■ o 



Fitf. 2?u.- -OvruNhs of rn 

of (r) iup'iiiimm (wiiiioiji 
SPINK.)! {j) .s', hermufohiimi, (?) 

S. mansoni. ( \ft»*r S imhnu ) 



1- el 1 .- -Sihi'-tosohia mnnsoni 

( \lifi IbiUumb) 

11, M iU*; h, t. l.ir\ .i. 


os than by the skin, lie found no less than 1 jo out of .jno 
specimens of P. guailclnpcnsis to he naturally infoeled around 
Caracas. The ‘ ivdiac ’ described hv him have sin« e been urogniml 
as immature stages of a new species ol IVtr.iroi vie. 

Morphology. —Sufficiently described above. 

Life-History.- -The adults live chiefly in the im-si-nt. rir veins, 
and tho.ova pass into the submucosa of the huge bowel and through 
this into the fares, and so escape from the bodv I he egg is 
oval, rrj-rfu! v (to-70 microns, and possesses a well defined lateral 
spine. 
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'Hie miracidia quickly hatch when placed in water in the tropics, 
and swann around P/anorlns boissyi, into which they disappear 
so rapidly that in twenty minutes none will be visible in the water. 



Imi, I’hm i >rhts I’tiI'tt.vi I’uin/ \.\u \ln u \i •>, !*?■'*• 


They pas-. to tin' liver of the mollusc and form ^jjorocysts. redhc, 
and cercniia- and linalh end in rcrcari.e, which. leaving the snail 
and swimming ahour the water, inter tin- skin or mucosa of the 
mouth or throat and so infer t ^ 

man. ( ‘ ' 

Pathogenicity. -S. inaw-oni is j ~ 

the caii'-e ol intestinal schMo / . 

soniiasis d'h.ipier I \X1X-; 
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i'll. - \ 1 f'l KeM'lA OK Schistosoma 
llliinsnill S\.MllON, 1007. 

I Mter JU-ijuT.! 


Schistosoma japonicum KaKm.ida, ipo.p 

Synonym. SJiisi‘<\ontinn caltoi Jlianctiaid, 111-15. 

Definition. -N hi-»tosoina with a nearly smooth cuticle. Male 
with a few "jiine*, 01 protuberance:- along the margins of the gyn®- 
cophoric canal in the in-dr condition, f eMc"-six loeight, irregularly 
elliptical. Intestinal i.een unite very late and form a very short 
intestine, 1 ‘entitle with n\.irv almost in tin- middle- of the body. 
Vitellaria do not u.u h tin- poMorior t \t remit \ . I’terns long, with 
many eggs, showing small lateral grille*. or thickenings. Develop¬ 
ment of cere aria; in species of Ulan Tor, Ho. 

History.- -For several years an endomie disease, rharncte.rized by 
enlargement of the' liver and .-pleen. fever, dianlian with mucus 
and blcxxl in tlic motions, associated with ascites and cachexia and 
ext reme weakness, had been obsened in the piovmces of Vamaiiaslii 
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and Hiroshima of Central Japan and Saga of Kinsliu. Eggs con¬ 
taining a miracidium were to be found in the liver and other organs. 

Katsurada then examined cats in the neighbourhood, and found 
numerous Schistosoma in the portal veins of two cats in the province 
of Yamanashi, in which there were eggs exactly similar to those 
found in the above-mentioned disease. Catto a little later found the 
same parasite in a Chinaman from the province of Fukien. Logan 
and others have, found it in Chinamen in the province of Hunan, 
Nicols in a case from the Philippines, and Mnnson and Sanibon in 
cases from China. 



I 1 'xci. 235.— Schistosoma japonic"in K.\rsii ka.ua. i<j'> |. Mai.k and 
J'KMAi.fc. (1‘roni a ])linl(i<'Ki|>li by J. J Itrll ) 

With regard to the life-histoiv. in r»)«>N 1 ’ujinami and Nakamura 
immersed cattle, aits, and dogs in water containing manv miracidia 
from S. japonicum, hut no hi feet ion?, followe«I. They then immersed 
a second series in rice-tields, ditches, and streams, reputed -to be 
sources of infection, and heavy infections with N. japonicum resulted, 
the young parasites, o-rs nun. in length, being found'in the portal 
system on tlie third dav afh-riiiumeision. 



Fig. -i yt.—Schistosoma japonic mu K.vim.ik\'.a, lijo j. Fi-.mai.k. 

(From a photograph by ]. J. TMI.) • 

In 1911 Miyagaiva described smaller forms as mvii in the cutaneous 
tissues and peripheral vessels in two 10 twenty-four hours after 
immersion. 

In 1913 Miyairi, experimenting with local snails, found a sjh>hi~ 
cyst in an unidentified snail. 

In 1914 Miyairi and Sud/.uki found a snail with a dark sin *11 with 
seven spirals to be heavily and naturally infected with cercarise. 
and, taking non-infected young samples, were able to find that the 
miracidia penetrated the cuticle of the snail, and found their way 
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to the gills and the wall of the alimentary canal, where in twelve 
days the tirst redia* appeared and gradually concentrated in the bile- 

ducts, where the*}’ grew and formed second 
redia*. Mi< e wen- immersed in the water in 
whi h the full-grown snails were kept, and 
iitit 1 iluu( weeks many .S', jafumcitm speci¬ 
men-' \vi le found in their livers. 

In rip-l helper confirmed this work in Japan, 
leering ieiogm/ed moi pholngjeallv the cer- 
(.11 i:e originating in sj^nrucvsls, mistermed 
redia* hv I lit Japanese authorities. The 
mollusc in cpiestiDii was named Kutayama 
}\tU,'\ama i- a synonym of 

Jim itlot ,/,■(/. 

In it|if» Naiub.i\.i-hi showed that man. cattle, horses, goats, pigs, 
cats, and dogs, aie n.ihirallv inh i led l>v .s', jii/wttmmi, which con¬ 
tains ferments whiih can digest albumen in an alkaline medium. 
He nisi) fminii ihat in dog- and guinea pigs, after penetrating the 
skin, most <>l the paiasite.- eniei the venous blood stream, though 
some few enli r aiteries m lvin]»haiiis Fu utunlly they all enter 
the right -.ifli of the heart and are srntleied all ovi i the lungs, at 
the bases of which tin \ rolh et and then migrate thtoiigli the 
mediastinum. dia]iluagm, and Iivct into Ihe pmt.d system while 
a few re-enter the chenlation and reai h the net uni 

Morphology. In general it ivsimbhs .S', hu-matohitun, but the 
cuticle, of the female is -.month and that of the male has only the 
few spines mentioned above. I hen are no ‘ bov-c-.’ 

Male - -8-rti millimetres in length, s ;milliim tie in breadth, with 
acetabulum huger than oral sucker. (Ksophagns with two bulbs. 
Junction of intestinal e.eea f it bai k. and united intestine onlv one- 
iifth to one sixth of bodv length. I he lateral txerelot v canals open 
into a dorsal pore. Testes -i\ to eight in auterim part of hind bodv, 
from whirl] the v.is.i etferenti.i unit* inlo a ronnnon vas deferens, 
which opens just behind the at etubiiliiin. Seminal vessels present. 

I‘email’.- S-20 millimetre-. in length and about n*.j. millimetre 
in breadth. Sinkers armed with (me spines. Jlody thieke r behind 
ovary, behind which gut forks unite. Ovary elliptical, dilated 
behind where the oviduct arises, and miming forwards joins the 
vitellarian duet Yitclhin.i well drv< lopi<L. King behind the 
ovary, but n«.t lemhing the jiosteiior end of the body. 

Shell gland at the junction ol tin- ovidtn t with the vitellarian duct. 
Canal forms an obtype. and then beionie- the uterus, wliidi opens 
just behind the acetabulum. 

Life-History.- -The eggs vaiy liom 50 to and in nlrro are soft, 
and so can form various shajus h\ m/it« they are ova], faintly 
yellow, and double eon toured. Nj-5 >• (>2-5 micions. and have small 
iateral spines or thickenings, and at Ihe opposite side rap-lik' 1 
thickenings. 

The miraeidia hatch out <]iiit kly and devcloj) into cerearia* in 
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Blanfordia nosof>hora. The cercaria is barrel-shaped, tapering 
towards the anterior end, mouth with two short lancet-shaped 
bristles. Small ventral sucker at posterior one-sixth of body. 
Hinder end with three pairs of poison glands, funn each of 
which a dud runs forwards to open into the mouth. Two jjairs 
of laterally placed flame cells with vessels. In the middle of 
this IkkIv 1 here is an oval light brown body with a small anterior 
canal. The cercaria.* penetrate the skin, pass via the veins to 
the heart, and so to the lungs, from the bases of which they 
penetrate the mediastinum, diaphragm, liver, and so enter the 
portal vein, from which the eggs pass to tilt* subnuicosa and mucosa 
of the colon and cause growths. l'he adult worms can live at least 
two years i:i the vertebrate. 

Pathogenicity. -'] he lereari.c. while entering the skin, cause the 
disease kithitrc, and in the bodv kii/iviniut i//.svi*sv. 

Christophers and Stephens' Schistosoma. 

Thristopheis .mil Stephen, 111 mo, ili-^ri iIh-iI ,1 Si/.-/.a-s'iir-t e«*r ti'hn ll 
diileis limn the 1isu.1l tit .iripi ims, .md in.i\ In long to .1 new .oi'l i*s y.u 
unknown -.penes 01 (•ems, Itiit it w.is Imni'l with (military ,s Ihrr.nit.il-utiu 
eggs, ;in«l may theielme I»■• .111 .1 1 <111 n 111.ility 1 he egg wan Imiml in 
Miulr.es; it was ul an elongated. .spnulle sli.ipe, with .1 long siimil-like 
proeess extending limn the luo.»d»i Cinl rI |iy ji 1 

New Schistosoma. 

lu too | S.ilmnmie am I IMh imiml pm l ion . el .1 w>>i in wliii 11 1 hey think* tn.iv 
Ik* a new ,s t //• *./■»'-»,/■»/ in a patient -iilliiing limn h.eni.ii 111 m c<»ntr:n led 111 
Him/.iI. Ji may. however, have ln-eu a S »,■/#■ m wlm li veiy on •.-ion ■ lie 
net at . in the hl.nMei wall ami is a t minion inf ttimi mi D »vil 
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rpst'iulcii \|ni(tin i|i'<; v l.ite Ili-.u»r\' H.ihit.ii— CUssification- 

*• lull ^ in in.*u W< It miiVM 

(T.MOIDKA K1 IM>1 l'lll, IN<iS 

Definition. I’l.iUholmia wit] mi it .ilinu nl:n\ cmul in an\ slap 
of tli«- lilt* cycle. with segmented body. hi whi« It tin- epidermis, whi< h 
has sunk into the parenchyma. s»rirtrs a thick (uticle. Linn- 
serieting cells arc* dc\ eloped in greatii <less number, ami foim 
calcareous concretions (Mgaits of h.vation "J a\ mini >h-chat.ietei un¬ 
developed. 1 ho habitat ul the adult w«>i m 1-. typically the intestine, 
and that ol the larval foim soim- other pail of tin- body. uoim.dK 
that of another host. 

History. It is believed that i e-lude-. wt n- known to the ancients, 
and that the reason why Mins, who I mines Imp lv in tin liMoiy 
ol I topical Medicine, fi'ihadi- the l-i.iilin-s n. «.it pit's and s|,i!i 
animals, was In i a use of ihc p.nnsjti> known to i xisl in tin ir llesh. 

Viistotle knew the pmglottides of tapeW'oims. and a- eath m- 
1511.2 l\cma w.is distinguished I ruin Hothriinc^halits. 'I yson (ifiN'j) 
disioyeiod the head ol the lapeworni of a dog. Kedi j;ms) 

came to the conclusion that fys/um/ were animals, ami Zidri 
(1S00) formed tin m into a .si pmate gnuip. ('v^tici : hut KucJien- 
moistrt in I1S51 ployed hy it edmg experiment:-. that these wen. only 
the kina- of t.ipewonns, and that, as a rule two ditfereut kinds ( >t 
animals were n-quiml as hosts in older that tlit- lih-tyele might 
take place. 

l.iuckait, Jiiatm. I'ulinnatm. I.ooss Sonsmo, (irassi, iJhmehard, 
yon l.iiMow, I,uhe, Stiles, Leiper. and Nimhon ma\ be mentioned 
as imisiipatois who have greatly impioved om knowledge ol these 
paiasites. 

Morphology. t to » « .in two gumpi, ol u'Miyli >, nm lallul llir Oslod;ui:i 
containing gcixi.i wnli n-ilv .1 ■-uiirlf M-nmi-in, ami .nmlhci (Ysludn. in the 
lestricted sense ol tli> w.ml uhuh nn links all lorins piiwssing a si ultw and 
segments. It is with tin. hue 1 group tli.it \m .ne now 1 onccrm-d. 

The true cc.stodes an 1 .'-.lie 1., umu/eil bv 1 >u 11 liaml-like segmented body, 
which is usually ul .1 wluo inhuii. Ihi-v .m luoad and large posterioily, 
becoming narrower and ii.num. 1 till tlie pl.m i"t« reached wheiu they are 
attached to the intestinal w.ill ‘1 his antei mi end is railed the * scolex,* while 
tho segment sare called ' pioglot tides.’ Tlie scole.s u. divisible into a broader 
anterior portion called the head, and a narrowir posU-nor portion, the neck. 

5 r J r ’ 
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Tho head is provided with mtwul.u suckers, which keep it attached to the 
tiiiiums membrane of the bowel. ( Mten there are also hooks piosenl on some 
part of the head, not iiifivtpieiuJy on .111 anterior pro- 
jection called the rostrum. The neck is constricted, 
and shows posteriory i.tiut rings indenting the eom- 
mem ement ol in-w segments, which are always lormed 
110m the ue«k 

Heliind the head i mne the proglot 1 ides, the youngest 
being those situated atitenorly, and the most fully 
developed pristeiiorly. Then nil ml ier is \ civ variable, 
and t heir si/c ineieases fiom liefoie lia<kwaids 'I liev 
lonlain the male and lem.ile si \n.d mm. ms 

The whole .stirlm e ot the worm is tovsed l»v .1 thu k, 
iion-clulinous eutiele,s,n<l to i 0111 mi .1 ■ 111.1 nt 11 y ol lime 
salts, under which lies a has,d mcmhi.iue; U-ueath ibis 
1 mill) the 1 miMilar imis< les, and then (lie < oils at 
paicnchvm... in which he the ainkee epilIn lial «■■li¬ 
nn ve t.ells, sense 01 e.iiis e\ue1m c 1 ell.. etc \iumi" 

I hi se 1 ells .11 pei 11 liar t a lean mi. mi pusvli s, \ ,n \ mg 
Iloni to ?o 11 111 di.mu ter. and Ii.imii" es.eiiliall\ l 
si 1 net me ol a tat i ell 11 til is I o sa v l ln-v .11 e 1 oinpo s .1 

ol« oncenli ii allv deposited 1 11. neons material ein losed in a ( ell with a 11 in lens 
at one side. 'I liese e.>1 pus.-|. - .m* lughlv 1 li.ua> leiistie ol a (‘islmlc. 'I tie 
■ ah areous mat ter is < omposed ol *,•■ pm* 1 eu 1 mg.uiii mat ter and jiei unit, 
ot linn* salts in the form pi iik ipallv <*l t In* 1 arlsmate, hut also ol .111 allimmnatr 
and aut.lie 'I heir lumlion is not imp let stood; perhaps it is skeletal, pi*thaj»s 
niot ci live. 
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(Alter lamcknit.) 


in tlic cortex come the longitudinal muscles, beneath winch .ire the uaiis- 
verse muscles, which enclose a central area ot the parenchyma tailed the 
medullary layer, and therefore separate cortical Irom medullary lavois. 

There is no alimentary canal, and the excretory system with its flame cell 
terminations consists of anastomosing capillaries emptying into a dorsal anil 
ventral collecting tube on each side of the body, which rim Irom the scolcx to 
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tlie last proglottis, when* they open to the exterior. In the originally pos¬ 
terior pioglottis then* is j ]x i ar-shaped excretory vesicle in the middle of the 
posterior edge, but this arrangement is lost when this proglottis drops olt, awl 
then the tulx*s open as a rule separately on the last pioglottis. The nervous 
system consists of one ganglion in the scolex and two nerve cords The 
generative organs gradually develop in the proglottides as they grow older, 
the youngest having no trace of them With the excei tion of the end por¬ 
tions, 1he»e organs lie in the nu-diill.iiy l.'vci of the body 

The male organs, which an* the first to ic.ich maturity, usually consist of 
numerous follicular testes s< alien d <>v-r the dorsal pottion ol the medullary 
layer, but may lx* consolidated into one to three glands The eilerent ducts 
irom these unite about tie middle ot the proglottis into a vas deferens, which, 
after a wavy convoluted roiiw eiiicr a i urns pouch and terminates in the 
genital atrium neai the vaginal miliie 

Tlie female leproiliictivi oig.ius consist icu.dly oi two ovaries, which lie 
neai the veiitiai snil.u eot the medullary layer, Innn which a common oviduct 
inns to iom wiili the -|»eiinatn dm t, which, after 1 ravelling a eei tain distance, 
is dilated to fo m .1 m ptaculum m’Uiiiiis, and continued as the vagina to the 
teinale o|ieim»v m lie- genital atrium Mtci the jumtioii with tlir s]x*rmatie 
duii. the i>Milmt is joimd by tin loiuinon dm.t ol the yolk 01 vitellogene 
gland 01 ulaiuis, and then, foimnig the nolvpe retelves the ducts ot the shell 
gland .uni passes on to eutei the uterus This is usually a blind tube, but 
may ojx’ii h\ .1 special apertuie oil the s.nne 01 the opposite sin face to that on 
wlui h the genital atrium is tound. 

When the uterus lx* nines 1 ideii with eggs, it i-. apt to alter its appeaunce 
ami Iwcnine In am lied, and mow's, tilling up the proglottis while the male 
genei.dive organs atiophv ami ilisajipe.n irh/r log ]». »• 1 |) 

Life-History.- -'1 lie pioglottis < an fertilize it sell with or without 
the use of tlu- cirrus. or different proglottides may fertilize one 
another. In any rase, tin rm ptai ultun seminis receives the sper¬ 
matozoa, which travel down the spermatic duct, and, meeting the 



Ho. -Iti'Kim l-aa, hi 'la mu pje. Ovum Ttmia solium, 

■suginata. (X 375 ) or 1 Hbolhrtir (X300). 

(Aftei Leuckart 1 t e/ihalus laitts. (After Leuc- 

(Atter ia-uckart.) kart.) 

ovum, fertilize it. The fertilized ovum now obtains its yolk 
(vitellus) and its shell, and then passes into the uterus, from which 
it may escape by the uterine oriticc when there is one. or not until 
the proglottis is destroyed. 

Development usually begins in the uterus. An egg is as a rule 
oval in form, enclosed in a brown or yellow shell with or without 
an operculum. This shell contains food yolk and the developing 
embryo, whose cells form two membranes—an outer in contact with 
the shell, and an inner in contact with the embryo. 
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The outer envelope and the shell are soon lost, and when the 
embryo appears in the faeces it is surrounded by its inner envelope, 
the umbryophoro, and has developed six hooks. In this stage of 
development it is called an onchosphere. 

It will therefore be evident that the so-called egg as seen in the 
faeces is not an egg at all. but the onchosphere with its cmbiyonic 
envelope, which in certain species may be ciliated. 



n 


■'H..2.I3 -Vum- ('if mi-.D 1'nii 
of iJibolbiouI'halits lulus. 

(After I,i:uclc.ut.) 


When the onchosphere enters 
the alimentary canal of a new 
host, generally of a different 
class from the original host ii 



■n;. u\.\. CvsTiciiw os up 1 eema 
suqinata Gohze, i 782 . 

(Aft er Leuokart.) 


throws off its envelope, and works its way into the tissues by its 
hooks until it arrives in some suitable organ, when it throws oil its 
hooks, encysts, and forms either .1 little bladder-like cyst, from 
the wall of which the srolex develops (the whole being called a 
* ('ysticcrats if the ey^t is small, it is called a ‘ cystieercoid and 
il in addition it has a caudal appendix, a ‘ cercocystis ’). or it 
develops dirertty into tin' scolex without the intervention of a 
ry>t, forming a plcrncerroid prA.J/n/N, lull: a tail). These 

wanderings of the onchosphere in st.nehof a suitable resting-place 





|<'ig. J|5> I'i i-kocilKcoiii «>i iHbothnou l>haU o latus. 

(\itci IAMickari.) 

may produce unpleasant symptoms if there are a number of 
parasites. The time occupied in the transformation of an 
onchosphere into a Cysticercns varies, being from two to six 
months, or longer. 

With but rare exceptions the Cysticercns does not develop 
further until it enters another and different host, though some. 
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like Hvmcmhpis mitrina. which is said to have its larva* in 
the villi and its adults in the intestine of the rat, infest only 
one host. 

Often the Cvs/icn n\ is found in a In ihivorous animal, while llie 
tapeworm occurs in a carnivorous or omnivorous animal. Infection 
is direct by feeding, for in the alimentary canal the cyst dies tiff, and 
leaves the senior, which develops in the course of a few weeks into 
an adult tapeworm, whose span uf life appears to be about a year, 
but niay be much m«ue or much less. An example is (ysticcrcus 
fa\cit)lan\ of the mouse, \\hi< h becomes Tintia crassi colli s in the cat. 
Abnormalities are <>11cii nn-t with in the segment*'. 

Habitat. Ax a mle the adult lives in the aliment.in canal usually 
of a vertrluale, but they may be found in the iivei and pancreas. 

I hev an- capa ble of a« t ive mo\ i incut - ilm ing life, bond is obtained 
bv osmosis from the contents of the alimentary canal. 

Classification. -I In elasalie.ition followed is that of Monti- 
eelli, given by Ifraim in Uronn's ‘ Klasscu uml Ordmmg des 
Thieireiclis.' 


I he ( csiaidca Is’iulolphi, t.NoS, .m divided into ('cslaidarid Monti- 
eelli, r.S(j2, which are ( cxtodi-*, teiisMing ol a single segment con¬ 
taining .1 single set of icjiroduetix e otg.nis, and Ccstoda sens/} striitv 
Monthelli, rN<) j, which are the tvpical c« Modes with a scolex and 
segments. 1 he subclass ( estoda art divided into orders as follows:— 


Cestoda Sensu Miietu Mouticelli, 

Synonyms. -Polliif>hi\io^,tnci K. Hlanehard, (<'dodc\ digi ncscs van 
Heneden, ('. fut/vuhi l.ang. 

Definition.- -t\stodos ill which the adult worm consists of a 
scolex and proglottides 

< >uni;K I. Psi-I iif ipii\ 11 tin- \ ('urn s. iSh Synonyms.- llnihrio- 
cefilialanlca. Scolex armed ot unarmed, with two usually slightly 
developed. groove-like Mickci*. with three genital orifices. Vitel- 
laria situated laterally. Kggx with or witliout a lid. 

<JKDKk 11 1 1 ikmmiyi i tot \ S«o*e\ aimed <>r mutinied, 

with four very motile pedunculated or sessile bothridia, or with 
four round suckers, no uterine orilice; citric and vagina open at 
the -ides. Vitellaria situated laterally. 

Okiu.u- III. Cy< miMiM i ini \ .'mi llcncdcn.- Seohx with lour 
suckers, between which there is an apical rustelhuii with or witliout 
hooks; segue ntatiou distinct; no uterine orilice; vitellogene gland 
single, placed behind the ovary. Kggs without lids. 

Order f\. IMcuv 11 ini' v (’tints.- llead stalk armed with book¬ 
lets, with solex, rostdlum. and two bothridia. 

Order V. Tkvi*whkiiymf \ Dicsiitg- Seohx with two or four 
bothridia, and four retiartile armed rostella. 

The only orders which contain parasites found in man are 1. 
and III. 
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Till! cestodcs which arc found in man may he classified as follows 
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Two l.iprwuniv- .'in 1 mil mu I iii If I in tin*. 1 1 -1 luma [Tuu/ii] ti'incrjoi ;ms 
Rlndi i; jo, :i l.ijH-u'oriu I-miihI iii i ,iN. .iiiil /’ < I'lruia) f>iuformic Ulnr.li. i 
•l UijH-w-irm I(Mulct iii r.lliliil . 1 »»*« .in mi iK*!imii- nnlcm c i \i-»l. tli.il m.iii 

U.is i'Vi ‘1 1i.th int>vl»*(| li\-1 lic-iii 

Vt the time of writing. mi. in alum- is known !o In- the host of the 
adults of the following worms- l,cum solium, l'. sazimtUt (there is 
piobnblv no doubt about ibis), /'. aMi nun. T. hominis. f>hilifrf'inti , 
I. tonfiisa. I', hromneri, lHhol/iriiicphulus par,'ns. Hvmcnolcpis 
liana Duvaiuca niatlagascaricnsis, [). asiatica. Other hosts may 
yet be found 

i.^The following are only occasional paiasilis in man: • Dibothrio - 
cephalus Utfus (true host m.iv pci haps be the dog ?). />. contains 
(true host, the seal and walrus), //vine no/c pis Jiminttht (true host, 
the rat and mouse), Drepanitiohrnia lamcolala (tine host, ducks and 
geese). 

Therefore in man there is the question of intestinal lamiases to 
be considered. Hut cysts mav also develop in man from / . solium 
and kchinucoccus granulosus and niul/ilot nluris. From the species 
of Sparganum larval forms give rise to somatic tatiiiases l'hc-c 
affections, with their treatment, will be considered later, as will the 
treatment. 

It must be noted that the cysticercus of /". saginala is not included, 
as it is very doubtful whether it has ever been found in man. 

Cysticercus acanthotrias Weinland, 1858, is tin* same as (llulosce 
— -i.e., the larva of T. solium. 
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Tin* following l.ibli***, modified from Siilos, may bo of help, as 
they giv<* the names of recognition of the geni i a, and the species of 
r<cnia, as determined by the head or the segment, and also a scheme, 
for recognizing the eggs. 

Table of Genera. 

\ I tan I with two elongated or slit -lik.- sik kei-; uterus forms a rosette; 

genit.il poies vciiii.il— Uii<<;kin'u‘!'n tlnlu. 

I. Taju’woriH'i --*Mi]gl«* -et ■ eemi.il and uterine pores present in 
medium mmim.i! line /*//. iHut/ui p/nilus. 

|>.nil-li l i.l lilfiim* .Mid genital pores,'present in ventro 
-iiluii' <li ii in Ini'-. Pii'fiifjtiHiiJ'ori;-*. 

II /’/u.., ,./\ (syi.'i / mm;). IVolulilv J.uvul fnnns of this group. 

i; lh .-I mih Jour 111]• shaped sinker-, iibuo dues not h»rm a rosette, 
"i i.l i a I j M »ie- l-ttfi >1 l tea ml ft'. 

I I ..turn I onus. 1 ipe si gincuts o to p-> niillnnet w- long. Herns 
mi ill.m. with l.i'fi.il IhmuiIk- l it'lli>i 

It “-mailer Imiii'. upe segment- up to j imlliim lies lung. 

i/i) <.('iiii.il jinic' Tingle, lostelhnn with no more than two hooks, 
ii) S|„ in-r- not ;iiT ried 'liner l-'-te- in each segment- 
J/\ m.'i.nii; i-. 

i'j' sin k< l- it no '■ mth hook- i \ to 50 le-tcs 111 each 
-cement lhi,,until 

li ■ ( li in: -I poo > i*i hi lilt o *— 1 1 limn wil Ii -i-\ei.il o»w, ol hooks 
I • ‘lyl.ti'i mi 

Table of the Species of Taenia found in Man. 

\. M'l l iMJ N IS A 1 Al ‘1 Wolf VI. 

Head Characters. 

I I lead arnii d with liouk.i. Subgi me ■ 7 it unt. Species: T. solium. 
II. I h'.id iiuaiuu d buhgenus: / un.-'i hvn< hu\. 

ul t'liiul.ii ung mound head ls-l.md the suckers, which me 
limited post( rio-.interioi l\ 7 . how mu, 
f-0 \\ 11 limit 1 in 11l.11 ung 

im) Head culioid. 1-5 tu _• nullum tres in diameter; suckers 
0-7 to o-.- millimetre in truusvei.se dianielei- 

7‘. Hif! m it til. 

lb) Head small. i-<h millimetres l>ro.ul. i-o? millimetres 
tliuk, o-j7 millimetre long; suikers 0-63 millimetre 
hi tian-verse fh.nnetei— -2 ttfmana 
(i) Head small cuboid, 1 to 1-5 millimetres in diameter, 
0-7.-) imllimetie thick, and 1 millimetre long; suckers 
0-5 j to 0-37 mtllimetie 111 liaiisverse diameter--- 
T J'hihj'ji'tia. 

IJ 1 1 h'ad Mol known T. fonfu'tt, 1. bn inner 1. 

Segment Characters. 

i St nmrn l LonRt r than It road. 

[а) Only in the last om si gineuts- T. suginntu 

(б) In the last luiiJ ol the i\onn T solium. 

[c) In nearly the ent 11 e wi >1 m 7 . umjusa 

[d) In the entire worm / nfit,,nut 

{e) Known scgm<‘nt.s very laige, .ism bv millimetres on an average — 
T. bretnnert. 

( f) Unknown - -T. honunis. 
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II. Segment Broader than / ong. 

Except in the terminal segments, wluuh are equilateral or slightly long<-v 
than broad ~ 7 \ philippina. 

B. Specimen is a Cvsiin-Kcrs. 

1 Small bladder-worm with one scolev - Tania. 

(a) Head armed— 7 \ &ohum 

(/)) Head unarmed (very rare, tl ever present)- -T. stigmata. 

11. F..irge bl,wider-worm with broad capsules, inside which are the 
si olires * Ethutotocrus. 

C. SlM-lIMI-N Is AN lu.tS 

I With an opeiculum - -I iibolhuoct pkaluLe. 

o.s in jr ft ■ is to 50 it I). fains. 

%to fio /j v> fi O- loratitns 

»<5 |S ii to in /i brownish I). gian-li\. 



Fiji. C|b. Dihot/nto * Fig Tienia Fig. 2|i>.- -Ihpvlttliimi 

t-ephalus fata* \of min can in uni. 

Fli.*» -Ijb-.ipS lv,(,s OP Cl".-, I OIM. WokMs I KliU Hl'M.VN F.-liCEs. 

fi*lom"photogi.iple. bv J. | 1 tell ) 

11 Without an o|M*ri ulum .mil with ,i .six hooked embiyu -Tiemufa. 

[a) Egg with .i thick, r.uli.illy-stiiateil, inner shell oi embryo- 

phon / t/ninitf. 

(a) Kmhiyophoie round or oval. 39X33 ft* Africa— 

/’ afmana 

(u) limbiyophore o\.d, whitish to vcllow, 39 X ,•)«» (£• 

Ament a l. t nnfusa. 

ft) limbivoplioie. 5N ■' 30*4 ft. Ainca- -T. brnnneri. 

(i») Embi voplioie nv il, 55 to .|i. ft X £ t» td 55 ft. Philip¬ 
pines I" philippina. 

(f) Embryuplioie, ovoid, rust} brown. 35 to 40 fj, .■ 10 to 
30 ft Cosmopolitan ami common -I'.sagmatn 

(v) Embryophore. almost round; brown, 31 to <0 ft. Not 

uncommon in the tropics---7 . solium. 

(o) Egg aiul emhrvophore unknown. Asiatic Russia- - 
T. ham in is. 

(b) Egg with a thin, membranous umei shell. 

( 1 ) Not in Capsules - -Hymniolcpis. 

(a) Egg oval or globular, with twodislinc t membranes— 
outer 30 to 60 ft, inner 10 to 34 fi- -niamxuillate 
projection at eacli pole- II. naua. 


cnsTomEA 


Or>,| 


(I-) I'Kt? round or oval; outer membrane, 51 in 86 /#; 
yellowish, may be radullv stnated; inner 
membrane. \o 40 11 >; _*o to *5 //. with not 
very evident ni.iimnill.iie piujrilioii at each 
pole- Jl. i/nuuwLi. 

1 !■.}•” <iv.il 01 spheiual, outei iiiemhr.nie, 50 to 

1001/ 1", In 100 [t , imn r membrane 5010)0/1/ 

'"a-, ft , 11. ca^iiiuallv |»- »l.ir papilla.', very tare 

HI lll.lll //. 

III ( .. 

1 fill iii t '.i rill . Ml a i .Ipsule, egg splu-rii al, 4 j 
I.. ,u 11 /> / i.\ /mi,1 1,11111111111 

i,n in il.-ie • ■ n*. in .1 1 1 piiile, with i.ilcaiemis 
* 1 ■» I ■ i 1I1 .. J , g , -“ wnli two shells and tivo 

i ■. . iiiiiiill.de pi 1 i|e. In ins, mu Ii.i.jiIii re, S 1/ - 

1. 1.1,1 iri.ii’-iM in ii.s/ 1 .. 

I gs ■ iji'ide. wiiiemi . al, areousi oipiiseles, niatuie 
i !•>;. mil iili.> 1 veil 11 tniii/ini 

ORDER I. PSEUDOPHYLLIDEA ('am- 

'I lus nidi 1 Ji.is tine. I 111 ■ 11> 1' 

< Amphiiiel 1-I.1 I In- la t ■ mil iii.-. Jimii.in p.ii.isiii-i. 

1 win v 1 ■iMMiieini 1 1-11 \i 1 I '-eiid* pliv llnl.e w it li \ .11 imisly develop'd 

siiil.eis, .mil .1 11I11 us win. I. 1 « ■» :n- .. 11 ‘si tt»* I'j'.'-’s with opeuula 'Jliere 
.lie 1 Wi> sidil.iiiiiljc-. will. -p.« H's Ji.im.l 111 man: ftj I >1 1 iiInn«*]*li«ilin.t , 

■ 1.1 u 111 i.i ■ 

M Pi Will \ 1 l'lltiillH.ini 1 I’ll'I i\ 1 ’l 111 * u> k< 1-m 1 ml 111 1.1 me mole or 
les- Iiillln sill -like lnil.iWs I ‘l ii_'!t ■! 1 nle f li-I I in 1 , .Old ilinji oil ill glOUp-. 
t.iiiu- i / i/f.11// ituti J,Latin. , < .i mi» . .i;./ . t'.iinr. i Sjhn^imim. 

Dibothriocephalus I uh«, i.m 

Synonyms. /'.■/*//1// •' 't/ifim. < uNniM, i. s -,;> mu o beunm tname 

I iv smne .iiiIIihim; /<'"///;. /*/..»/.*# s ; ,•> ;,i,ic h'.nl. o, Dibnthnia, pto 

pi I ,;. 1 Kiiiliijpin l.Slo. Dibi'liiil /.e 1 * 11 ■. 111«; 

1 'ili'il liii'u rph.dm.e with -i nimi m Imitated, nn.Mined si ole \ with 

liat sin la rs i lilting deeple nit.. l li- In .id ugh gi mlalia in e.u h pioglutlis. 

it) / >. .; / s/./Zn s . )|) 1 ) pat,'Us. 

Dibothriocephalus lutus laim.etis, 17 j.s. 

Synonyms.- /»■! i.r/.'/.i L . t, p, /.. // 'nin- 1 . . I 7)e I i.irinhy,in,i.iua 1’alias, 
i; - *! I U iii'Li l’.dl.i , i;M , /. ,L nhi.'.i lial'ili, i}M». / gi/ww Pallas, j 700. 
hf'iin ■ 1 ' if.i/e /,//!<. I‘.11-111-11 iMu, lh',i;in utw lams Miesing. i.s-to, Ji. halt Kits 
Kin li-*i.i-’t 1 i.s,,. /: t,i\i,i.‘n' |i 11.one ih, j, /•’ I'l/'i.u.Hin I 5 ugn. iSh<>. 

History. Mu'- lupiwmin has long I" known 111 i.niope, especially ill 
1'ieni h "wi'/i-iland .-nd iln- llaltii piuviiid-s Giiin.mv, and in many other 
parts. It 1. >...w«\ei well known ■» \m.i, rmkest.m, and Japan; 111 Africa 
about the I.do \ uni 01 M.ul.ieasi .0. and m Ninth \niein.a. 

it oivins in in.m, .Mid d"U . uni < .its. 

Morphology. It i about u inrtu- III ]| llgth, with siille 4,000 to .),Joo s« g- 
meats; colour yellnwi h gti \ 'u oli-s elongated. alnioiid-shapi d, a*;> milli¬ 
metres in length, with two dm p lain.illy phu i- mu ki v- Nei k \elv narrow, 
and ol variable length. 

Proglottides very bmad .10 tu ■ millimetres), breadth being grealei than 
the length; postero-lateral angles piuji-i t Testes situated dors.illy; vas 
deferens has a vesicula seiuiiialis and .1 mrus s.u. whii h opens dorsally. 
Vaginal opening directly behind this, leading into a receptaculum seminis. 
Volk glands in pairs, shell gland behind, ovaries on each side of the median 
line behind. Uterus is ananged in a losetle, with tour to six convolutions. 
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and possesses its own separate opening. The genital orifices are two in 
number: a transverse slit for the cirrus pouch and the vagina, and a posterior 
roundish ojiening lor the uterus. Calcareous 1 » wlies present. flu* brown eggs 
are oval, OS to 71 /j. in length, and .15 /< in breadth, with an operculum. 

Life-History. - 'I lit* egg remains undiM-loped loi a longer or sliorter time, 
and eventually.1 si.v-hookcil om hospheiv enclosed in a ciliated embrynphore, 
t*sca|H*s through tin* lid o]K'mm.'. .do- tmd.-i going .1 preliminary development 
in .1 spe»us ot ( \<then gels into eert'uu tisli. pai tiuilai ly J-sax hicui s 
(pike), l.otn viilgitns (Millet's thumb), Prroi i/iuhilths. St/iim iiinbln, Tih/I.i 
vu/guns, . huiis/ns, 7 Jivnitdis ru/iiuns , < n t , joints hivMC*it\, uIhu/.t, and 

(hicltnt fivuthas /•urn in the niusi |es ol whn h it Ins nines a plewn ercotd 

When these Jish ,ne eaten, the pleiniereoid-. qiu< Itly <]■ M-lop into tli«* tape¬ 
worm. eggs appealing in 1 In* J:ec<-s in snim twenty one to twenty-four d.ivs. 

Habitat. Man, dog, < at audios. 

Pathogenicity.- - 1 1 piodlli e*. ;i *.e\cle lm 111 ol .■11.1*1111.1. logellitr with lever 
to lo|“ I*'.) in '-nine i a-e., and a que-h pula, wlm li is snpposi d to lie due 
to the ai 11011 ol a t«i\m 

Dibothriocephalus cordatus K. Jim knit, imi;. 

Synonym. /■■•■.'/!;:■»*■ .■ //.#/;/■-1 > ij.nu > is ljii>kaii. 1 s«-;. 

Jin parasite is < .■miinnilv* touml m 1 tn- sell I lie walnis and t in i|og 111 
(iieenlaud and Iceland. Ii m.iv 1111■ I mail 

Morphology. 'I lie piimipal 11 a 11111 an 1I11 shoil, bio.nl, beait duiped 
head with the uiooves mi lIn- ll .1 mii l.n ■ tin .il»-,en«e >>l the m 1 k. ami the 
length only 1 to ij meins l ti 1 me him i t< null mx to eight loop- F.ggs 
with lids 75, /i 111 length hv v> /< m bieaillh. 

Dibothriocephalus parvus 'h* pln-ie, mo, 

’I his parasite was Imnid by Tlkmgion in 1 a-.mania in 1 • i> in a Set 1.111 am d 
Ihiitv-seven. wlm li.id not lung ,n 1 p i-d !i 1 un Ims|imi\> ■oijn'ie 

Morphology. oh s not known I’i.i duilnh - ' 1 1 1 1 ■ l« .1 * I \ • i < • 11 ■ ■ -i I initial, 
iileinie iom lie w ilh Imil Il\« loop on .. Ii -1 |e 1 ■! 1 In in* ill .11 line , la' gi .1 
segment, 5 by •’ imllin'ietii ■. (nii ,, .al atimm o* | I" , nidlimelie behind 
the aiiterim iij.n gm, utei me npi m '..■me 1 • 1 «t a n In In ml 1 lie ;■< 111 tal an 1111a. 
t'ahciieoiis bode s w ie mg seen I ,0 In 

Diplogonoporus '.•■i.nU !■.■,. ini*. 

Synonym, hr.thhui K. l:l.in> b.mi, . .ni|. 

Uotlu 101 i-phalm e with shoii mm|i s, p. aoilul sin lo 1 ■ no in ■ k. 1 nd two 
sets uf genitalia side by adi 111 <...1 Ii pim l*>lti-. 

Type Speeles. — D:f>t"^oiinjhtiu . .■ >l>: J.f Lmmbeie, 

Diplogonoporus grandis U Clam haul, 1 s«,|. 

Synonym.- I\tuhinii giitiiifis R. ltiam h.od 

So hit tills p.u.e-lte li.is only l»ei 11 * »l»-iT\ ed lw*ne ill Japanisi 111 lliovn, 
Japan. 

Morphology. -Siolex. unknown. IWdotli . 1 ■, millinn'tilno.nl in Ironl 

and 2*5 millimeties bio,id behind, \n\ slnut, only »<■1 \ millimetie 'I wo 
vent i.il grooves on eithei sideol the median Inn with the genii.d pm e • I lei 11. 
with lew loops. I‘,ggs blown; tlm k shell., h; to |S u m length and ,y> /t mi 
biendill. with opeiuil.i. 

Diplogonoporus brauni Le.ni, 

Two speeiim 11s oi ihis wmni hate been loiiiel in Ronni.inia 

Morphology, rile woiin pnsi 11U1 the appi .11 am e of ii tlm k. op.n|iio, 
greyish ulibon 1 j centum-lie., in length, marked by slight trans\-:si 1 mgs and 
with ;i dorsal and veiilial sinker which 111.uk a division <>| 1 in* In ad into 
two unequal pails. There is no m*ek. The genital onlines an* double, with 
a double genital apparatus m e.uii ring. 'Ilie vitcllogene glands .ire situate 
peripherally. 2so genital sinus, no calcareous corpuscles. 
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Sparganam Diesing, T850. 

A collective group of larval stages of Dibothriocephalidae which 
have not reached a stage in their development at which they 
can be, determined gcnericaUy Sparganum mansoni , S. prolifer, 
S. bavleri. 

Sparganum mansoni t'obbold. t8<sj. 

Synonyms. - l.igula mansoni Cobbold. 18S3; llol/irioiephalus ligu- 
toidcs \i. Lcuckart, r8N(>; Dibotkriwn mansoni Ariola, T900. 

This larva was found bv Manson while making a post-mortem oil 
a Chinaman in Amoy. I vine umUr the peritoneum near the kidneys 
and over the iliac Joss;e, he also found one free in the pleural 
cavity. Si heube discuxcivd .mother specimen in the urethra of a 
Japanese, .md Soiisinoa third m an Kgvptian jackal. 

Morphology.- -hong, white ribbon shaped parasites, with feeble 
movements. No head 01 definite structure visible. Length, 30 to 
35 centimetres: breadth. 3 to 12 millimetres. At the broader end 
then- is ,1 .sort oi papilla. There is no repioduction by fission. 

Sparganum prolifer Ijima, 1005. 

Synonym. -Pieman us prolifer Ijima. 1003. 

In Ti»o=j Ijima found this worm in vi woman living near Tokio. 
and in 11)07 tulles found the same «n a similar wonn in a man in 
Manatee, I’.m.A. 

Morphology. I he lai va which lies enclosi <1 in a cyst, may attain 
t to ri millimetres in length bv 2-5 millimetres in breadth. The 
head at the narrow end is motile, and capabh'of evagination and 
invagination. It shows an apical depression, which perhaps serves 

as a su< ki r. but then- aiu no true suckers 
01 othei 01 gans of attachment. 

('ahaieoiis sphriii.il corpuscles can lie 
found an> Where. eM'ept ill the head. No 
genii all.1 aie to be seen, but there is a good 
muscular and exneturv s\Mrm and food- 
resene bodies. It can multiply by trans- 
veise division, and supernumerary heads 
nia\ become independent. and may assume 
bizarre and irregular shapes. The adult is 
unknown. 

Habitat. -It live- in the subcutaneous tissue and elsewhere in 
man. 

Pathogenicity.- It produce- nodules in the skin and fascia be¬ 
tween the muscles and in the alxjoiniual cavity. Associated with 
these nodules there may b«- considerable swelling of the integument, 
and, in fact, a condition not unlike elephantiasis may arise. Also 
there may be acne-like spot- all over the body causing itching, 
which may lead to the escape of a wonn from the spot. When a 
nodule is cut open, a cyst is found containing one or two worms, 
cither filled with a watery fluid, or with a jelly or slime-like sub- 
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stance. Apparently after weeks or months the cyst-wail may 
become firm and thick, and encapsulate the worms. 'I'his condi¬ 
tion may last for years, and apparently can kill the victim, who 
may be literally ‘ eaten up of worms.’ 

Sparganum baxteri Sambon, 1907. 

This Dibothrioceplialid larva was found by Baxter in an abscess 
in the thigh of a Masai in late (ierman East Africa. 



I’lC. -ijo S / , .'IA' I'lllill b.ivhn 
1 Msei i,imlxMi ) 


Morphology, -ft has a long iiusrgMi<‘nlid body. 13 centimetres in 
length and r millimetre in breadth, with mum-ions iriegular trans¬ 
verse foid-», and a distinei longitudinal groute un the ventral sur¬ 
face. Anleiior extiemitv i- 2 milliim tn^ bro.nl. with a completely 
iuvuginated head; po-triioi i \tiemily, i-.» millimetres broad. with 
a shallow medium slit. 

l.i.*ou has (lesciilicd .1 lieu m m m in whit Itnu-h*rred to IheLigulinu:, 

ill whuh it leijimes a new i>cmis e.illnl Umiii'iu i.*r* Leon kjoH. 

ORDER III. CY CLOPHYLLIDEA van iienedeii. 

I here is only one huuily with, human parasites. 

Rum v l.h\un h Ludwig, iSSli. 

Scolex globular or pyriform, with unarmed suck* rs, and an armed 
or unarmed roslellum. Vagina posterior to the cirrus. Mostly 
parasitic in mammals. Larv.il stage a c\Mieen:u-. or cysticercm’d. 
Subfamily i. Dipylidiinie; Subfamily 2. i)avaiueiin;e; Subf.iuuly j. 
Tamiime. 

St’IU'AMlLV I. DlI'YI.riJlIN.h Stik'’. lS<)0. 

Definition.- T;eniid;e, with armed rostellum and unarmed 
suckers. Genital pores marginal. Genitalia simple or double. 
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Uterus becomes divided into ovarium follicles, or entirely atro¬ 
phied. and the eggs are *el free into the parenchyma. Eggs with 
thin liniispnrent shells, with or without appendages. 

Genera.- (t) l>if>vlidiitm ; (») llxmciwlcfn s. 

Dipylidium K. 1 eiK k.ll 1. iSfi.J. 

Btflniikn. ‘Iiipylidiinie of imdmui or small si/r. wilh letractilo 
loMelluin aimed with 'M'ni.il mig- of alternating hooks, which 
have a bioud basis tienit.di.i duplicated. with pmes on each side 
ot a progintti- f'lcjt; - with .1 doiibh shell. 


Dipylidium caninum I iima-us, 1758. 

Synonyms. In mu tuinnu Irinkaii 175N. Mum/ijnimis Pallas, 
T7.M : /. t in nnn-runi I »l« »* hnuini, ijSj; /’ dlif'licu Putsch, 178(1; 
f)i fiv/iiii inn 1 uunneriHum I t in kail. 

Dipxli'l’mm is finpn nth tumid in the dug and the cat. which an* 
its pi.iptr hosts; in m;y) <t i- md\ an incident.d and i.ire parasite, 
liaMin; been Mist luinYd 1 >\ Itnbuis, ,1 pupil of Liiinaiis, in 1751. 
Melnikow '■bowed tb.it tin si.-h \ was in In- found in the dog-louse 
(7 /e'Vci/fs a ini'*) ai.d in that ut the eat //. s ubrosfraltts ). as well 


.Is ini lie dug lle.l If 7< J.'i'j i’/’/'i'S//' ( 
Ihujehe). and in that ul man f/ 



1 i'. -i.ii.- 1 ’./ ilhinnh iiii. 

\ I s') ( IJ J t.l.S I 

d n i <• 1 luit(ij.’ 1 ,■ j'li l.v J. J I ) 


win te 11 ■« \ .lit onl\ 5 to <1 7/ i 


inis Cm list, the cat Ilea {('. fcltnis 
iniftni'). hut. I tow the infection 
n.n lies man is nut delinitely 
piu\ t d. Rt eenllv Blanchard 
has summarized sixty cases in 
m.m up tu tjie jeai ryu7, most 
ul winch ntt'iir among young 
< hddreii 

Morphology. - - It measures 
13 tu ;5 and even to .pi centi- 
meties in Ungtli. and the seg 
nn ni . aie fiom 1-5 to ;> milli¬ 
on ties m bieadth. 

I lie sc ole \ has the typical 
lusltlhun. with tluee to fuui 
img< o| hooks, diminishing in 
sj/e litnii the Inst iircle # wheie 
tln \ an 11 tu 15 ft, to the last. 
It ngth, and Join stickeis. which 


an* niiainn -I. 

The genitalia an - dmihli . with spurt s un each side. The eggs are 
ilium!, from .p; tu -,u ft. in diameter, wiih a thin sliell. 

Life-History. Hu ripe pioglntlidt s i>\ theii own movement pass 
111 long! 1 the host's amis, and gt t into tin I nr. wln-re the eggs infect 
the dog and cal lou-i, or ti« a, in wliicH tiny develop into cysti- 
n-vco.d^ [('ryfilon'slis friihuti-' it', \illut, i.s.sj). 

The clog bites the louse 01 Hi ;■ and infects ilsclf, and may-pass 
on the cysticiieokls to man b\ li. king. Tin- cat licks its fur, and 
gets infected in that manner. 
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fftanchaid thinks that the cat spreads the parasite by infecting 
mi]k ^ith the cyst\cercoids when it steals a drink from a bowl, the 
contents of which are afterwards given to children. 

" Hymenolepis Weinland, 1858. 

Synonym. —Diplacanthus Weinland, 1858, nee I,. Agassiz, 1842. 

Definition. —Dipyl initiatin' with small head, with armed,' well- 
developed, or unarmed, rudimentary rostolluin. Neck long. Pro¬ 
glottides serrated, longer than broad. Genital pon s always on the 
left. Three testes. Eggs with three shells. 

Type •-—II. diminuta. The genii', possesses two subgenera, 
Hymenolepis and Drc-paniifalania. 


Subgenus 1. Hymenolepis Sons.i Prieto. 

With the characters ot the genus, Lmt the honks have the dorsal 
root much longer than the ventral, and number twenty-four to 
thirty. ft 

Proglottis narrow, fijpi.de genitalia vonti.il-to 01 In lween testes. 


Hymenolepis (Hymenolepis) diminuta Kudolphi. 1M0. 


Synonyms.- - Ttpnia t hmiuula Kudolphi, iSiq; Icplnccphola 
Crcptlin. 1825; T. /lavitpitiicfafii Weinland. T858; T.vitrcsiiui Parona, 
1*884: T. minima tirassi. r88f> 

It is a parasite of I'pimv s I', musiiihis, and /*.. vaHus 

alexftnclrinu s. living not uiuoinnum in raisin Ceylon. 


The first hum.in -.penmen \\,e discharged l»y a child aged nineteen 
months, and w.^ presented to the Poston Medical Improvement 
Society by I)i. F/1.1 Pah mi in iSj..* Sim., then a nninbet of cases 
have been reconhsi in Philadelphia. Sicily, Italv. France. South 
America. ;uul the Wi st I min 

Morphology. -The worm measure-. _*>• to Of ivntimelres in length, 
and up to .5 5 millimetres in breadth '1 lie In-ad i*. vety small, only 
-o*2 to o*3 millimetre in diamenr. 1 lub "lupi d. and lias a rudi¬ 
mentary, unarmed rostollum and loui elliptical suckers. The 
segments measure o*f>b millimetre m length by V5 millimetres in 
breadth. The anterior proglottides show a yellow spot (hence the 
name T. flavopmidata). caused by the distended meptaeulum 
seminis. The posterior pioglotiides show a brownish-grey colour, 
due to the mature uteius. The genital pore i-. situated laterally. 
The eggs are oval, with a diameter of about <>o /a. 

Life-History.- -Ttis a common parasite in rats and mice, while the 
cysticercus is said to live in the larva and imago of (he meal-moth 
(Asopia ctrinalis), in an earwig {Anisolabi s annuli pcs), and in the 
beetles Acts sptnosa and Scaur us st rial us, it is not likely that rat 
fleas arc important, as the cysticercus has been found in t'eraln- 
jphyU us.fascial us by NicolJ and Minchin, and Johnston in Australia 
’ has found it in Kenopsylla cheopis. 

The infection in man is mostly among infants and children. 


39 
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Hymenolepig (Bi r menolepls)^tana von Siebold, 1852. 

Synonyms. — Teeni* mu%ina Ehijardm. 1845, nec Gmelin, 1790; 
T. nana von Siebold, 1852, nec van Beneden, 1867; T. cegyptiaca 
Bilharz, 1852; Diplacanthus nanus Weinland, 1858. 

This is the dwarf tapeworm of man, and was discovered by 
Bilharz in the ileum of a boy who died of meningitis in Cairo. It 
is found in Egypt, Europe. North and South America, Siam, and 
Japan, and is by no means a rare parasite in man. Calandruccio 
estimates that 10 percent of the (hihlien in Sicily are affected. Stiles 
reports 4*8 per cent, for r^5 children in Washington. The number 
found varies from one or two to several thousands in one individual. 

There is doubt a" to wli* ther this woim is or is not identical with 
Hymciw/cfiis nana -ear. frafema Miles, njoh. which is common in rats 
and mice. Probably it i- distinct from this parasite, because Grassi 
and I.ooss were unable to transmit it to mice. 

Morphology.- It is the smallest tapeworm in man, measuring 
only 10 to 15 millimetres in length, and from 0*5 to 0-7 millimetre 
in breadth. 

'l ire head is globular, and provided with a rostellum with one ring 
of twenty four to thirty honks, which are very small, 14 to 18 jj. in 
length. The neck is relativ elv long. 

There are about 150 piogl.itiidcs n-_j t«» o-i* millimetre in breadth 
and 0-014 M-t, .;o milliinetn in length. The genital pore is 

marginal The mature ut« nis » ut.iins about thirty or more eggs, 
which are oval and measure jo to 4.S and eon tain onchospheres 
measuring it) to r«j /i in diameter 

Life-History. -It is believed that the cvsticercus will be found in 
some insect. 

The nearly related V. nana var. bat emu rnmplctrsits development 
entirely in the rat, for the cystiecn.il- dev* lops in the villus, while 
the adult lies in the lumen of the intestine. 

Pathogenicity. -Owing to its small size it is apt to b«* overlooked, 
but there is no doubt that it spreads in crowded institutions and 
pool, r families. Apparently, when the paidr.it e occurs in small 
numbers no symptoms result but in considerable numbers dio- 
turbance may occur, which has been assigned by Mingazzini to the 
effects of toxins. 

Treatment.- Male-fern is the besi Ucatiuent (e?</eCliapterLXXV.). 

Prophylaxis. While it is doubtful whethei T. nana and T. tutna 
var. fraWrnu ,ue the sanio or dilf rent species. it will be necessary to 
guard against the contamination ol food by rats and mice. More¬ 
over, it iiiu-'t be ivinetnbeied that the infection spreads in crowded 
dwellings, and therefore isolation of the infected child should be 
insisted Upon. 

Subgenus 2. Drepanidotsenia Railliet, 1892. 

With the characters of the genus but the hooks have a dorsal root much 
larger than the ventral, and are only eight to twenty in number. Proglottis 
broad, testes three, alongside which lies female genitalia. 
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Hymepelepis (Dreptnldotazdal Unceolata Blochmann, 1782. 

Synonyms. — Tania lanceolata Blochmann, 17^2; T. anserum Frisch, 1727; 
T. acutissima Pallas. 1781; T. ansens Blochmann, 1779; T. lanceola Batsch, 
1786; Halysis lanceolata Blochmann, 1803. 

It is common in ducks, geese, aiul other birds, including the flamingo, .and 
has been found 111 man in Europe, but the record is considered to be very 
doubtful; probably the worm should not lie included among human parasites. 

Morphology.— It IK about 30 to 1 v> millimetres in length and 5 to 18 milli¬ 
metres in breadth, with a \ery .small globular head. Eggs, with three enve¬ 
lopes, oval (50 by 35 /i). 

Life-History. The cvstiicivoid lives ui a «.\\lops, wlmh is eaten by ducks 
and geese. 


Srm \MHY 2. Dwumtn/l I>1.111 n, 3cj« o. 

Definition. -Ttcniidts. Koslellmn and nicker* armed Eggs 
mostly encapsuled. 

Genus. -Davai hm K. Blanchard. 

Davainea R. Blanchard. i.Xijr. 

Definition.- Davaineinie, with a globular head, armed with 
two rings of hammer like hook', and fom sucker*, surrounded 
by several rings of honks 

Species.—/>. maihgascaricn^s ; I), ti^ia/na. 

Davainea madagascariensis Davaine. rSb<) 

Synonyms. - -Ttenia .iHudat>a\carii’usis Davaine, r.stuj; T. demara- 
riensis Daniels. tSo> 

This worm was Iirst discoveied by Grenet in children at Mayotte 
(Comoros). Ov«i ton infection:-. have been refolded: by Davaine 
from the Comoro Islands, Lvuckart from Siam, Daniels from 
British Guiana, Blanchard from Xossi- Be. four by Chcrre.iu from 
Mauritius, and two by Garrison from the Philippines. 

Morphology.- -The worm is 25 to 30 centimetres in length, with 
a maximum breadtli of r- 1 millimetres. The scolex has four large 
suckers and a rostellum, with ninety hooks (18 y, long). The pro¬ 
glottides number from 500 to 700. being 2 millimetres long by 
1-4 millimetres broad. Genital pores are unilateral, and near the 
proximal comer. Testes number about fifty, with along \*as deferens 
and a fusiform cirrus pouch. The recepluculum semiuis is long 
and broad. The uterus is com^uised of a number of tubes, rolled 
up on each side into an almost spherical coil. When mature, these 
windings uncoil and fill the proglottides; then they lose their walls, 
and the eggs, lying free in the parenchyma, become surrounded 1>\ 
proliferating cells, which form capsules for them. 

As many as 300 to 400 of these capsules may e\i*t in one pro¬ 
glottis. arranged in transverse rows. 

The egg consists of the usual two membrane-* and .111 onchosphere, 
which is 8 by 15 p. 

Life-History. -The life-history is unknown, but it is suggested 
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that the cysticercus may be found in the cockroach (Peripianeta 
orientalis orP. americana). 

Allied genera are common in rats, hares, fowls, pigeons, turkeys, 
pheasants, partridges, grouse, and other birds. 

Davainea asiatica von Linstow. 1901. 

Synonym.- -Tania asiatica von Linstow. 1901. 

This worm was found in a person in Aschabad. near the northern 
frontier of Persia, and consists of 750 proglottides without a head. 
The genital pores all lie on the same lateral border. The testes are 
globular, the cirrus poueh pyriform. The female organs lie an¬ 
teriorly, with a large ovary and a small vitellogene gland. There 
is a large rereptnrulum seminL The uterus breaks into sixty to 
seventy largr e«g follicles. Nothing is known about the appearance 
of the mature egg. or about the life-history 

Sl'lil \MII.Y 3. T.UXI1XA, Miles, 

Definition. ■ Tan i id a, usually of considerable length, with 
segments longer than they are broad. Scolex with either a 
rostellum armed or unarmed, or an apical sucker. Genital pores 
irregularly arranged on the lateral borders. Genitalia single. 
Testes numerous, placed laterally. Ovary shell and vitellogene 
gland situated posteriorly I'tenis. a single median trunk, from 
which lateral branches develop later. Eggshell thin; embryonic 
envelope (embryophore) thick, with radial stripes. Cysticercus 
generally in herhivora. adults in carnivora. 

Taenia I imi.eus, 175<S. 

Definition.- Tauiina with tin- eliaiaclrr^ of the subfamily. The 
genus Tama is >ubdividtd in tot In <-i* subgenera: 

Subgenus r. Tania I.inna-us. 175$. 1 'ype: T. (Tania) solium. 

Subgenus 2. TaniarJivih hn\ Weinland. T.S5S. Type: T. ( Tania- 
rhy mints) vagina la 

Subgenus 3. Multurps Goeze \ 17H3. Type: T. (Multiceps) 

oenuruv. TliK liowever, is not a human parasite. 

Tania (Taenia) solium Liniijeiis, 1758. 

Synonyms. / .< ucurhitmu Pallas, 1 700; T.pellncida Goeze, 1782; T. vulgar is 
Werner, 17b.:. /’ «/««.'.</« L 5 .itsi h. ljbh; [lalysis solium Zedcr, 1803; T.armata 
Humana Brera. ihox 

The name ' solium 1 derived Irum a Syiian lei m sihuschl, meaning a chain, 
which has arrived at its present iorm by being lirst turned into Arabic and 
finally into Latin. It is ollcn called the armed tapeworm. 

This worm is cosmopolitan in its distribution, for it can be found wherever 
a pig and a man can live. J«n Hie cysticercus lives in the pig, man, aud rarely 
in sheep and dogs, while the* tapeworm only lives in man. liven monkeys 
appear not to be capable of infection. 

- It seems to be more widespread in the tropics than in the Temperate Zone. 
It is not uncommon in Ceylon, and it is apparently commou in Panama. 
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Morphology. —Length usually a to 3 metres, but may reach 8 metres. 
Mature segments measure 3 to 6 millimetres in breadth. Scolex provided 
with a rosteHum, which may be pigmented and is armed with a double row of 
alternately large and small hooks, which number from twenty-two to thirty- 
two, and with four hemispherical suckers. The neck is long. Proglottides 
number from 800 to 900, with a length of 10 to 12 millimetres in mature 
segments. Genital pore lateral and irregularly alternate. Tlie mature uterus 
has seven to ten ramified lateral branches, and contains three ovaries, the 
third being formed by subdivision of the one; on the side of the genital pore. 
Eggs globular, pale yellow in colour, from 31 to 38 u m diameter. 

Life-History. — The adult 
worms live solely in the human I II 
intestines, from wluch the oncho- LJfL 
spheres with their envelopes 
escape in the faeces, and are apt 
to be eaten by pigs, or these may 
be Infected by contaminated food 
or water. The cysticercus, often 
called Cysticercus ccllulosa 
(synonym, C. acanthotnas). de¬ 
velop in the flesh of tho pig. ii 
this flesh is eaten m an uni Un¬ 
cooked condition, the cysticercus 
infects the human being aud 
forms tljc tapeworm. Occasion¬ 
ally man becomes micclcd with 
Cysticercus mud com 

mouly in the Inain, then the eye, 
tho muscles. Ii\ei, lung-!, etc., 
where they are sometimes te.w. 

.sometimes numerous. Tin 
or water. . . „ , 

Tlie tapeworm cau live lor years 111 the intestine ol man. v vanoty calic 1 
T. solium, vat. nbuhna Weinlaiul. onginallv found m a Chippewa Indian 
belongs probablv to this s|kvius. 

Pathogenicity! -IIn inUslin.il ramploins aie not sc\ci»'. hut lohcky p> ins 
and diarrluea alternate with constipation 1 h** patient may slowly emailate. 
The danger ol this in lection is the entry ol eggs into the human lining and thr; 
formation ol eysliceiu in the organs. _. 

Treatment.- -Waul the 1101 sou alfeitod to lie M'iy‘.netnl to kieji Ins hand 
clean, and to avoid miccling himself and other jw-oplc with the 1iggs. 1 

tlie tapeworm with < \ti.ict ol male-lerii given in capsules (tom to cigni < 1 
10 minims each), or in emulsion on an empty stomach, and followed ancr 

lour to six horns by a .saline purgative. 

Prophylaxis, -haw-es should lie so treated a.s not to mleet pigs, and the flesh 
oi these auimals should be rareiullv cooked. 

Tcenia (Tseniarhynohus) saginata Goezc. 178.1. * 

Synonyms. — T. solium Linna-us. J 707, fro part ■. r . ciicitrlntina I'.dl.is, 1781. 
pro parte ; T. mermit> JJrera, l , 7 \ Ucnhita N icolai, 18 50: 1 . lata I runei, 1847» 
Jiothriocephaius tropicus Schmidtmullcr, 1847, I- muhocanellata Kui.uen- 
ineister, 1855; T. xiltavensis Kiiclieiimeister, 1855 \ 1 -tropica Moqum-landoii. 

i860. , . . 

This is the unarmed beef-worm or tlie lat tapeworm, which has a cosnio 


im-- r 

[<'ji, -I’KOiiLorTB 01 l tenia solium 

f ' Linn. bus. (After Sides.) 

^ii 

lull’d ion] must Ih* due to cout.iniiiiiited fi>od 



very 

Abyssinia, the Sudan, and Asia. 


jyssuua, iius auun i, auu -oaia. . , A . , .j 

sqiflmlogy.— It measures 4 to 8 to 10 metres m iengUi. ancl I1.1 J 
to attain much greater length. A mature segment is 4*7 milli met re . * 

The head possesses four hemispherical, often pigmented, suckers, an a uc r 
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in place of a rostellum. The neck is long. The proglottides number about 
1,000 segments, with a length of about 16 to 20 millimetres when mature. 
The genital spores are arranged irregularly at the aides, and the median uterus 
produces twenty to thirty-five ramified lateral branches. Malformations of 
the segments arc not uncommon. Eggs globular, oiten with the original shell, 
to which may be attached one to two filaments .mil the two embryonic 
envelopes, as well as the oncliospliere. The inner embryonic envelope is oval, 
striated, measures 30 to 40 /* in length hv jo to // 111 breadth. Segments 
can escape per auum by their own action. 

Life-History.-— The adult worm h\esin man. tin cyMiccreus requiring some 
fifty-four days (Pcrruncito quiitcd lamckarO to develop, so that proglottides are 
seen, and the cmhivophcm*. (.■stuping in the hires, enters cattle by means of 
contaimnaieil fond u> w.itei, .mm! develop'. 111 their must lea into the Cysticercus 



I'lo. Jit -Pkoi.i.oiii- iji l outs Kj iiiiZi... 

1 \tiei '-‘tili-i- ) 

bocis, winch is r.ithei small- nnl\ , •-*, to«» millimetres 111 length and'vs nulh- 
meties in hic'.idth The longin' .Mid the jmi «eles »>1 in.istic.ilion, esjK*i uily the 
jiterygouls, sue ciuHlv atlei ted 

Man Ih'i i lines mtei ted b\ e.iiing mnloi 1.00k* d meal. It can live in lum 
toi :v number of years The cvslicc i\ us very raiely occurs 111 man. 

Pathogenicity.- -It is believed to 1 >» mint dilhciill to kill medicmally than 
7 . solium, iiiul to pioduee mole seven an;enu.i. 

Treatment.— As toi /'. 

Prophylaxis.--- Prevent human ia-cc-s contaminating the food of cattle, and 
have the meat, especially tin tongue and 1 lie pterygoid muscles, inspected in 
the sl.mghlc'i-house in AInrun lierf animals also common in the muscles of 
tin slioiihlei, fon*h*g back, rump, and liiiid(|uarieis. Only m extensive 
infections and c-m cption.dlv m slight invasions, jt is [mind'in the lymph 
glands, lungs, liver, brain and esophagus vvlm.li, tlmefore, ought also to be 
inspected 

Taenia (Taeniarhynchus) africana von Linstow, Tyno. 

iuo specimens of this worm win* found in a negro in lato 
tivrmnn East Africa, at Lnngenhurg, near Lake Nyassa. 

Morphology.- It is about 1-4 metres in length. The scolox is 
pio\ idod with an apical sucker in place of a rostellum, and also with 
four ordinaly suckers. The neck is veiy short. The proglottides 
vary in length and breadth. according to position, but always 
broadei than long, in the portion discovered. This species is as 
yet not dearh ilHmed from T. saginala. 

The ripe segnu nts are 9 millimetres broad by 1*20 millimetics 
thick. Their number is about twin. The genital pore is irregularly 
alternate on the l.il* ral border. The testes are very numerous, and 
the vas deferens much convoluted, with a thick, pear-shaped cirrus 
pouch. The drrus is beset with bristles, as is the vagina. The 
receptaculum seminis is huge. The ovary is large and double, and 
the: vitellogenc gland is situated at the posterior border. The 
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mature uterus consists of a median portion with fifteen to twenty- 
four non-ramified lateral branches. 

The embryophore is thick, with radial markings, round or oval 

(39 ty 33 /*)- 

Life-History. —The life-history is not known, but it is suggested 
that the cysticercus may live in Bos indie us, the hump-backed 
cow, the flesh of which the natives of East Africa eat raw. 

Tania (Taniarhynchus) hominis von Unstow, 1902. 

This worm was found bv -Vngt'r 111 a inn 11 111 Anchuhud m Sibma. 

The length was 70 millimetres Tin* stoles. had a rudimentary rostellum 
without hooks. Thou* weie tour iiupigmeiited suckers, behind which there 
was a ring-shaped swelling Nothing furthei is known about this parasite. 

Taenia (Taeniarhynchus) philippina Harrison, 1007. 

This specimen was found bv Hare in a prisonci in Bilibid Prison, 
in the Philippine Islands, in nj«»5. 

Morphology. -The length is No to 1 • » centimetres; maximum 
breadth 1 centimetre. Head cuboid, with an unarmed letractile 
rostellum and four -nickers. Keel, si-gnu-ntal Proglottides 
number about Sim, being sexuallv mature about the 4711th. Mature 
proglottides 4 to 5 millimetres in width and o-S to 1 millimetre in 
length. Surface's and margins extend posteriorly in an elongated 
cutf-likc projection over the succeeding segment. levies 141 to 
160 (jt in length, and from «».» to 80 11 in breadth. Yas defprens 
without vesicula seminalU; cirrus and pouch pin-rut. (iemtal 
pore situated irregularly on the lateral bordt is. Ovaiies. with 
two unequal transversely elongated lobes, close against the vit< Jlo 
gene gland. Vagina without seta- and with two toils I tems 
stem with a V-sluped course posterimh, and with font to six 
distinct coils anteriorly. Matuie uterus very compact, with a 
median stem and numerous long, -lender dichotomous branches 

Embryophore oval. 35 to |T a long, and ji» to 35 //. broad. 

Life-Cycle.- -Life-history not known. 

Taenia m confusa W.od, isf»n. 

This worm has ko l'ar only lieen lnuml in LiuimIii, NelirasU.i, l .S.A. 

Morphology. —Length about HA metie-, Inendth 5 millimetres, -«ote\ 
unknown. Segments much lungei tli.111 they ,ue broad, -*7 to 15 iniUmieties 
long by 3*5 to 5 millimetre- broad (Iemtal pore lriegularly placed behind the 
middle of tlio lateral bordei. Testes nninermt-.. v.is delereiis not much 1 oiled, 
cirrus pouch tliick-walted. Cirrus Ik'm-I with little hairs. Kcceptaculum 
seminis globular; ovary small and double, boaii-shu]x»d. Vitellogene gland 
narrow and triangular; shell gland globular l'terns, when mature, consists 
of a median trunk, and fourteen to eighteen short dichotomous branches 011 
each side. Embryopliores are oval, thick, and striated (30 by 30 //). 

Life-Cycle. —Nothing is known. 

Tsenia (?) bremneri Stephens, 1907. 

This worm was found by Dr. Bremncr in a Fullani woman in 
Northern Nigeria. 

Morphology. — The head is not known. The segments examined 
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measured, on an average, 28*6 by 8*5 millimetres, but ranged from 
21 bv 6 millimetres to 32 by 29 millimetres in size. The central 
uterine axis has twenty-two to twenty-four ramified lateral branches, 
and one terminal branch with four to five ramifications. The genital 
pore is prominent, and lies behind tin* middle of the segment. Eggs 
measure on an average 38 by y . *4 ft. 

Lerpei considers that those Inigo segments art* relaxed Tania saginata. 

Life-Cycle. —Nothing is known at present about the life-history. 


Echinoeoecus Kudolplu, 1K01. 

Synonym. Inf>k tUn \->tis J,aeunuf, 1804, 

Species. 1 tin hoc- mu' gnat H to* us Bat sell. 1780; E. inuttiloculans Huber 
1890. 

Eehinocooeus granulosus Bats«.b, 1780. 

Synonyms.- I'tsma echinococcus Zedet, 18->3, Sietxild, 1853; T. nana van 
Hem-den ibt»i, uu Smbold 185*. hi hi mnoti 1 ft » echinococcus Weinland, 1861. 

JIydatul disease appeals to have 





I wen known since the days of Hippo~ 

II ate*.. In 1(184 Kedi suggested 
1 h.it the 1 vsis were animal in origin, 
.1 iid in 1700-1 >7 Pallas clearly allowed 
then relationship to tapeworms 
{/ irui'i hydutigcHa). 

It appears doubtful whet her there 
.ne twii speiiies ol worms associated 
with hydatid disease, but the ap- 
uauee of the larva* and the 
■igraphical distribution tend to 
paialc the genus into two species. 
h i>wl tit t «.> gum ulosits causes 
■y* tic form of hydatid disease, 
h i.s found most markedly in 
leel.iml ami Australia, hut also 
\i>is .,il n\ ei Km ope, and is known 
in New Zealand It is rare in India, 
and the only 1 asc we have seen 111 
t’eyloii 1 .line Ir«nn South Afri<a, 
winse it oet.111 s, but Bcgbie lias 
leientlv descnU-d another case 111 
Pi‘\loii It is known m the Philip 
pun 1 d.imis, and is not uncommon 
m I 1 g\ pt and Nigeria, and we have 
’-■•I t 111 the Sudan 'I h* maiini wmm which is veiy small, lives in the 
'.mali lii>\vi 1 ot tlu- dog, 1 In jackal and the woli in large numbets, while the 
eysin 1 n ,|. |., lound in man, sheep, ox. ami pig 

Morphology. It is vervsmall, only 2*5 to > to o millimetres in length,and 
is compos, ii oilv ot .1 scohw .mil three ti» four segments. The scolex has four 
suckeis and.. 1 > '< Hum aimed with a 'iouble row ol t wenty eight to fifty hooks, 
which vary in ■ he larger being 40 to p; /c in length, ami the smaller 30 to 
jS U in length. 1 he genital port s alternate 

The testes are nune-ious, the vas deferens spirally coiled, the vitellogene 
gland double, the shell omnd. The mature uterus has only lateral pro¬ 
tuberances, 110 true blanches, anil Uui eggs may form heaps. 

Tlic egg is globular. 30 to 36 /* m diameter. 

Llfo-Oyolo.—The dog infects man with the uncliosphcres, usually directly 
when being petted. Infection may, however, be brought about by contami¬ 
nated food. 

On arrival in the stomach, the onchospherc escapes from its umbryopliore 


Flo 251- -Cyst 01 l.chmucon iia 
granulosus (B'istii, ijSh). 

I'limu phot 1 iimuoerapli by J J. Bell.j 
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and bores its way into the liver or some other organ. Here it grows, and 
forms a cyst with a thick outer cuticle, ioside which is fluid enclosed by a layer 
of parenchymal the endocyst, composed of two layers of cells. The irritation 
caused by the growth of this cyst produces a connective-1 issue coat, formed 
by the organ in which the cyst is growing. The cyst in this condition is called 
an acephalocyst ( Echinococcus cysticus slerilis), and is otlen found in. cattle. 

The next stage is the formation of the brood capsule. The inner layer of 
the endocyst grows inwards, forming large numbers of small hollow capsules 
(brood capsules), which have the endocyst externally anil t he cuticle internally. 
On these capsules heads develop. The cyst now forms the Echinococcus 
cysticus fertihs, found in domestic animals. 

In man, however, daughter-cysts appear between the strata of the cuticle, 
into which cells belonging to the endocyst luive found their way and formed 
cysts, with an external cuticular and an internal parenchymal layer. These 
cysts may, of course, bulge, and escape externally or internally. If exter¬ 
nally, they then be between the capsule and the mother-cyst and 101 in Echino¬ 
coccus hydalidosus vay. t xogrnus. or li internally, 1 hey tall into the interior of the 
mother-cyst and term Eohinotocciis hvduhdosus fiir. ntilogenu* These 
daughter-cysts may remain sterile or product- brood capsules and heads. 
Granddaughter-cysts may be formed in the same way. The wall ol the 
mother-cyst may disappear, leaving the daughter-cysts free. 

Of all these vaiielies, tlve endogenous evst is the nio-t common. It may 
reach several pounds m weight, with hundreds ol d.\lighter -cysts. 

In Khartoum cyst?, fed into dog developed 111 lourteeu days into worms, 
but not quite sexuallv in.iHiie 

It is bulievinJ that the usual cvi.le ot lile-lusiory takes place in the dog and 
the slusep. Man-011 suspects tin* jackal in India .is <1 spu-ader ol the disease 
to man. Stirling and Vrico lay down tin* I ol lowing laetors as neeessarv for 
the spread of tin* disease: 

I. Sufficiency ol mlected dogs 

■i Jdomestic, lieibivoi.i, espeiiallv sheep a- intennediarv hosts. 

3. Conditions l.ivour.ihle tin the traiisiiussiou of Uu* pai.isite tiom the dog 
to man. 

4. Futility ol act ess to dogs of liiletdeii carcasses 

l’erhaps. however, tlit* egg gams .u cess to the human body through con¬ 
taminated fond and dn-t 

Pathogenicity, -rile I v.-ts glow but -lm\l\, ion-i<|iii*iitl\ oig.ins adapt 
themselves to the press me, so that the svinpioms may !«•* w.iuiiiig .nid depend 
entirely upon whether the organ can 01 eannol expand 

II, howevei, fluid tin aps limn a cy.t mtic.anal eiuptioii-. 01 i*m*h ugor., 
with local pain and tenderness, muv it-till 

Prophylaxis. --l’]opli>laxis must U on (In hiu- indicated by the lactois 
above mentioned -viregi.dration ot dog-. d« -Unction ot pariah dogs, non- 
fuedmg ol clogs with raw me.tt. •■lean kennels, non-haadling of dogs. 

Echinococcus multilocularis Leut kart, 18(13. 

Synonym. —Echinococcus ostcokhutcr Huber, 1890. 

This is the parasite wiutii causes the alveolar or iniiltiloc.ular foim ol 
hydatid disease, which is very dilfeient from the ordinary lorm The disease 
WH 3 first oliservod by Kuysch in 1721. and was generally looked upon a- .1 
colloid cancer, until Virchow in 185b showed that it had its ongiu in a woi 111 
Mangold and Muller consider that by feeding experiments they obtained from 
it a Tania different from E. granulosus in the hooks and the distiibution ot 
the ova. 

Meliukow-Raswedcnkow gives quitu a different lile-history tor this parasite, 
which, if correct, will make it a new species. Further, there is the support of 
Stiles, Stirling, Verco. and others for the differentiation ot the parasites from 
one another. 

This form of hydatids occurs in man, sheep, and pigs, but principally in 
large cattle. 
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The geographical distribution is interesting, it being mostly found in South 
Germany, Switzerland, the Austrian Alpine region, Russia, and East Siberia, 
in which districts it ouurs in large cattle and man, whereas it is absent from 
Iceland and Australia and European districts where sheep are common and 
where l tie other form is frequently met with 

Morphology.— Melmkow-Kaswedenkow says that the cysts are composed 
oi parenchyma imenially and externally, the latter being in direct contact 
with the tissue of the host, and producing, it is said, not merely scolices, but 
immature amrebmd embryos, which spread the cyst by continuity, or may 
enter the blood-stream and tui m metustases 

An amuelioul embryo develops into a nincli-lolded idiitinous vesicle, having 
paienchyma both internally ami externally 'Mils parenchyma produces 
poisons which net upon the host "I lie cyst is looked upon as the homologuc 
of aripe progloitis Ix-cause it l.hi pi.iiluce living embryos, ior the parenchyma 
can form sunlit es, immature « mbryns without a capsule, and mature ovoid 
embryos enclosed in a chiiiuuus capsule. 

The scolices, however, are frequently destroyed by phagocytosis, because 
they are situated in direct * ontact with the host's tissue Hence the failure 
of feeding expeinnents, as the scolu.es ainve in the intestine damaged. 

The result of this development is to produce a • ollection of cysts, measuring 
fiom om in 5 iinlluneties in diameter. emlx-dded m connective, tissue. Dis¬ 
integration may liegin m the tent re ol the masses oi the cysts. Whether the 
Tamer obtained by leading expeinnents are tin* same as 7 . echinococcus or 
not is mien tain. 

Pathogenicity, - it prodmes a piimarv tumour m the liver, brain, spleen, 
kidney, or ndunaK with inrtastu-.es in diiterent parts of the body The 
symptoms pi ml need vary with the legion allotted. but eventually, perhaps 
after years, lead to anaunia, emanation, and weakness, which cause death. 
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CHAPTER XXVI 

NEMATHELMINTHES 

Nem&thelminthcs — Nfnn.'i tocl.i - - Anguillulid.t.* Angiostomiila.' - -• Gnathn- 
stomulae— Physalopl yrirl.i-■ F 7 j 1 .«rurl^e— Di.u.iim'uliii.r- ■ Mormithidu* — 

Ascaridre—Oxyurid.T Sirnugyhda*- \M lhtroiigyhda' -Trulustrollgy- 
lidae— AukylosloinidcC - Kusirongylulu*- frichmelhdiT* Trirlmnncae— 
Gordiacea—Acanthnccphaln- ■ KHi*i cnc«**» 


PHYLUM II. NEMATHELMINTHES. 

Metazoa, worm-liki* in form, tubular, or tiliform unseginontcd, but 
covered with a cuticle which may be ringed. Without appendages 
or limbs, but usually with hrfctlt hooks, papilla*, or. rarely, suckers. 
Usually with an alimentary canal, but without any closed vascular 
system, and without respiratory organs. With a complete absence 
of cilia. Sexes are separate. Usually parasitic through some part 
of the life-cycle, in which the larva* develop in a clill’erent host or 
organ from that occupied by the adult. Tin Ini we mav be free 
and the adult para si tie. or vice vrrsii 

Remarks. —The Xcmathelminihes me extreme!v in »rta ill 
student of tropieal medicine, foi they include some of the most 
potent agents of disease ■ -e.g.. ,1;/ y/osloma dwnicnalc and the 
Filariidce. Recent researches have shown that, no matter how 
common the worm may appear to lx*, il i*? advisable to carefully 
study it. as it has been found that several species and genera 
have been included in an old species which was thought to be 
so well known, that nothing new could be discovered concerning 
it— e.g., A scan's, in examining specimens of which Lcipcr has 
separated two new genera. • 

Classification. —The NVinalhelminthes can be divided into two 
classes:— 

Class I.--Anterior end not provided with an armed proboscis; 
intestine present either complete or in part rudimentary. 

This class includes two orders:- - 

Order 1 . Nematodn. 

Order II. Gordiacea. 

Class II.- -Anterior end provided with an armed proboscis; 
intestine absent. 

Order III. Acanthocephala. 

671 



622 


NEMA THELMINTHES 


CLASS I. 

ORDER I. NEMATODA. 

Definition. —Nemathclminthes with white* tilifoim bodies, with 
usually a complete alimentary canal in the adults, but sometimes 
this may be represented by only an (esophagus and a rudimentary 
intestine; witli papilhe on the head. Tin* male with one testis, a 
strongly recurved posterior extremity, and usually spicules. The 
lemalo with a vul\ar opening always distinct In an the anus. Jigg 
contains ovum only. 

Morphology.- -The .Vinatodu are parasitic, as a rule, but 
minute sexually unit tire lormscan be met with in moist soil all over 
the world. The body is enclosed in a thick, transparent, smooth, 
or ringed cuticle, which tuav form hooks, spines, or lateral fins. 

Under the cuticle comes a syncytium called the epidermis, under 
which is the peculiar muscular la\er cut into four quadrants by 
thickenings of the epidermis, which project inwards, surrounding 
dorsally and ventrally a neive cord, and laterally excretory canals. 
Under the skin tomes the large undivided body cavity, which is not 
of the nature of a true coelom, as it is not between the two layers 
of the inesoblust, but betwem liiesobla^t externally and hypoblast 
internally, and contains a lluid which may represent the h.emolyrnph 
fluids of higher animals. 

The digestive, system consists of a mouth situated at the anlerioi 
end, and surrounded by two to six lips, which opens into a thick 
suctorial oesophagus lined with chit in. 

The oesophagus opens into the intestine, winch is a thin-walled 
tube lined by a simple layer ot endothelial cells, and leads to the 
short chitinous rectum, which ends m the anus. 

The excretory system consists of two longitudinal tubes lying in 
the lateral line, and uniting anteriorly by a traiisvet-e 1 bridge ' to 
open in a pore situated m the mid-veiitr.il line jusl behind the mouth 
in 1 he region of 1 In* nerve l ine. 

The nervous system consists of a circuimesophageal ring, with six 
anterior and six posterior nerve trunk". 

The sexes arc -.epurate. The male reproductive organs consist 
of one tube divisible into testis, vas deferens, vesicula seminalis, 
and ductus ejaculatorius, which opens on the ventral surface of the 
rectum close to the anus, while the posterior end of the body is 
modified i for sexual purpose with, a he and papilhe. The female 
reproductive organs consist of two much-coiled tubes divisible into 
ovary, oviduct, and uterus, which join together to form the simple 
vagina, which opens about the middle of the body in the mid-ventral 
line: in some instances just in front ol the anus, in others, as in the 
filaria worms, quite near the head 

Biology. —They appear to live upon the juices of the part of the 
body in which they are found. Generally this is the intestine, the 
contents of which supply them with ample food. But some of them 
are capable of entering the villi of the intestine. 
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Ltfo~History.—Sometimes the life-history is fairly simple, or is 
supposed to be so, for it is possible that we are not well acquainted 
with details. 

Other life-histories are most complicated, and must be dealt with 
in detail. 

Pathogenicity. —Some of the worms are markedly pathogenic, 
while others usually produce but slight effects. 

Glassification. -The Nematoda are classified into- -The Non- 
Bursata. comprising the families: (i) ICnoplukc, (2) Anguillulida.*, 
(3) Angiostomidfe, (4) Gnathostomitke, (5) Physalopteridte, (b) Fila- 
riidsc, (7) Dracunculida:, (8) MmnithicL'e. (q) Ascaridse, and (10) 
Oxyuridae; and the Bursata, which are subdivided into the Stron- 
gyles, comprising the families (ir) Strongylidse, (r2) Metastrongy- 
lidre, (rj) Trirhostrongylidse. (14) Ancvloxtomida*. and the Pseucio- 
strongyles. comprising the fami1ie> fr5) Eiisirungvluke (rb) Trichi- 
nellicke, and (T7) Trieho*'Oini«l:r 

The Enoplidte aie five-living, and do not « oncern us. 

The following table give-, the puiasites known in man, excluding 
a number of doubtful Kilariid.e 


i )i\ isiun. 


I-.lwhU 


‘*|#**l IV . 


5 
2 
$ 

c1 » 
o 
A 


Auf^u illulict.i* 
Anglos tonud.t .. 

(iniithostoinid.r 

Fhy.s.iloptoridfv 


Iwlnruria.' 


Uracmicul'd.i- 


Ascarida* 

Oxyuridse 
Eustrougy ii«li da* 

Trichosomidae.. 


\11g111M11l.1 
Am>iullulm.i 
| Klubditis 
V bept* llllTiL 
Strongvloule- 
viii.ithu-itom.i 

1’hys.ilnptiT.i 

: Fil.nia .. 

(\1 It 10t1l.111.1 • 

(Ag.imolil-in n 


At.ii utiio. li. ilmn-ma 

IMrotil.m.i 

boa 

I lamul.ma 
l 1 liicliocci. .1 
I Mai un< iilu- 

Ase.u ii .. | 


Tox.incaris 

IM.iSUiins 
^ Lagocheila->i .11 is 
Oxyuns.. 
Dioetophyni 1 * 

| Trichinclla 
\ Trichuri9 


1 • 

«». 

# • 
,s. 

• > 
Hi 

11. 

I 2 

II 
1 1 

ii 

in 

17 - 

iS 

IVI 

20 

•21. 
> > 

*!?• 

- t 

Jd. 

- 7 - 

2$. 

zy. 

to. 

ii. 

H- 

33 - 


\ .ici-ti. 

\. putndaciiMis 
I< nullvi. 

L. pulho. 

S. mU-stinalis. 
(>. spmigerum. 
1\ caurasica. 
rn« irdtins. 
Ihiurmti 1. 
o/zar.li. 


F 

!■. 


( F. in -rniis ; 

|U) powvlh 
I AX. I plullpplIliMsis. 
(Agm ) cunjmn 1 iv.i 
(A n m ) lid ualis. 
(Agm.) ocnli. 

I Agin) georgian.i. 
A. puritans. 

1 ). magalhaesi. 

b. lm 

H i-ijui. 

O volvulus. 

I>. medinensis. 

A. lumbricoidivs. 

A. man tuna. 

(A. texana.) 

T. cams. 

B mystux. 

>L. minor. 

O. vornucul.iM'.. 

D. rvn.de. 

T. spyalis. 

T. tricliiura. 
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Dimmoh. Family. 


StrongylideC 




Metastrongylida- 
Tnchostrongyluiari • 


Ancvlostomul.r 1 
t 


Genas. 

Triodontophoros 
(IS sophagos tomu m 


Species. 

34. T. deminutas. 

/ 35. CE. brumpti. 

\ 36. Qi. stephanoslomutn 
var. thomasi. 


Mctastrongyliuj 

Nematodirus 

Ha*monrhUi> 


'I riclinsiioiigvlu-- 


\lit vlnil 1 ’Ml.' 

.\I'< l|i >1 


37. M. apri. 

38 N. gibsoni. 

39. Ii. contort us. 
j |" T. cqlubrifornris. 
I 41. T. probolurus. 

| 12. T. vitrinus. 

I 4 l. i. orientalis. 

( 44 A. duodenaio. 

, 4'>. \. rcyla .n-imi 
' 1 >. N. ainericanus. 


It is not possible ;it tin picseiit moment to give a scientific and 
easily workable rlassilication of the Nematoda, because the type 
genera require r**\ mom. \\ e group the various lamilies imdei' tl e 
following divisions -- 

A. A \'m:*ioda m which the lmisa copulatrix is merely a cuti- 
cular expansion not supported bv true fleshy rays in the 
males*—: Noihlhtrswn. 

B Xcmalodii with true Imr-.i enpulatrix- i.r , supported by 
fleshy ravs in 1 li«* malt- hatsuht 


m\ I SION NON-HI KSA'I A. 

J eiper give? the following table loi differentiation of the non- 
hut sate families which are re printed m llir parasitic nematodes 
of mnn:- 

A. (Ksophagus a simple * elltilnr t ube- 7 ric/iospiniJff 
H. (h sophagusii simple muscul.ir h\ill> 

o'. Mouth surrounded 1 >\ several pint 11 Iterances. Male 
with one spicule: h male with one uterus— I\nstrot.- 
V'liJtair. 

(hi Mouth guarded by large flesh \ |uws. Male With two 
spit tile-': female with two uti ri ■- 

in Jaws t\\u in nuniher: skill smooth - Physalof - 
l< n<icv 

laws iwu 111 uimiher; skin spi turns- -(',nath<- 
sinmula:. 

(2) jaws tInee m number, skin siiiaied- Ascanda-. 

(r) Mouth a simp!** poie withoui buccal capsule:- - 

(r) Fqpnale without vagina: embiyos striated. Male 
. with two equal spicules- D v ucwunlidte. 
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Fig. 261. — A lit ylosioma L*isc. 262. — A nrviosttnua 
duodcnalc Kuu. (X 250.) duodena lc Egg segm en 1 - 

INC. (X 250) 

Fn.*? 255-262.— Nematode Eggs from Human F/T.r fi>. 
(From photographs by J. J. Bril.) 









NEAIA T HELM IN J HEis 


bjib 

(2) Female with vagina opening near mouth: uteri 
convergent: embryos not striated. Male wilh 
spicules dissimilar-- Filar into. 

(;) I-emale with vagina in posterior third oi body: 
uteri rhveigent. Parasitic partheiiogenctic 

adult ot [For tree-living adults 

see (' in.J 

l. (Fsopli.igiis with .1 double mii'cnlur bulb:— 

(i) Skin smooth, male with two spicules and accessory 
pieci : female vmpuimis—Fi ce-living adults of 

. I ii^i'totniniiiu' 

• v 'Km deeply stiialed. male with one spicule; 
leiimJi o\ j]).u oils- {hymitlw. 


liia«b t »!■ l)«tl UN 1 1 IDKM IMl .VI li>V 



l'i, 


i'n.s joj-j’Hi- Ju.os oi- Jioinini ]ih.mijk\ih.,n ikom 

II('MAN I'.l l I s 

(From preparations and photographs by J. J. HclJ.) 

Fis. --63 and A05.- Abnormal Jiia.s brobably 01 Jstwn.'. Ihnitrnvtdet 
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NON-BURSATA. 

F UIILY 2. ANCIUILI.IM IlMi. 

Very small Nematoda, mostly free-living, rarely paiasitic, with 
an oral cavity anncd with a tooth or spine, ami an (esophagus with 
a double dilatation. Male with two spicules, and sometimes a 
bursa copul at rix. Female with a pointed tail, and a vulva situated 
in the middle of the body- 

Genera.—(1) Anpitilhtla, (2) A ni'itillulina. (j) Rhabditis. (4) Lep- 
todera. 

Anguillula Huenbng, 

Auguiilulid.c with Minall uiuiilii. .esophagus with two diUt.itions of wlucli 
tlie pos tenor has valve*' Male without bursa. spicules with accessory pieces 
leather-shaped. Kein.de with the \ul\.i in the hinder portion of the body; 
uterus asymmetrical. 

Anguillula aeeti Mullet, 1783. 

AnguiUuia attiii in tJie common viuegai cel, whu h has sever.il times been 
reported as occurring in the human hl.uidei, hut the method o! infection is 
unknown. 

Morphology, -Oiti. le not sinated, budv . vhudie ;d. t.ipeiuu; a huh to 
the anterior. but considerably to the posterioi end \l.d<* i to i millimetre-, 
long and 24 to 40 ft. lnn.nl. with two pn anal and win pust anal papilla- I wu 
equal spicules 38 /1 long, hemalc, a* j millimetres lung and p» to ;.* /t broad. 
Vulva near tile equaloi Kinbiyos jjj bv u /i. 

Pathogenicity. Nil 

AngUilluliriil 4 *ci\ai-aii'l '.111 lii-ueden, i 8 -,n. 

Synonym. /t 7 <«i<<rs IJ.isii.ui, iM.p 

Align lllulidic possessing .1 spun on I lit- m.d cavity. Male bui.-i without 
papilla; iiUmiis usyriiniciiiud 

Species. -An^nillulhta fwtn t-un Kuhn, 1879. 

Anguillolina putrelaoiens Kuhn. 1871.1. 

Synonyms.-- / vlcurhut pithc/acn u* Kuhn. 187.): / nchmu cnut.nla Uotkm, 
1883. 

Tins small nematode live-, 111 muons and it m other v. me lies may at time's 
Itnd access to the stomach with the tornl, and be tejeited l»v vonutmg as 
reported by Hoikni in ih.S$. 

Rhabditis Ihijardin. 1N45. • 

Small AnguillulidiC witli no teeth in the oral cavity, with accessory 
pieces to the two male spicules, and without lateral ridges. 

Rhabditis niellyi Blanchard, ic 85. 

Synonym.- -Leptodwa nicllvi Blanchard. 

This parasite was described by Nicily in rXS2 in a boy who ‘-nlii led 
from an itching papular eruption in Brest, which he had never !«*lt. 

Morphology. --1 lu* parasites mcusuml 0*33 by 0-113 tmilimclic m uid'll, 
aud possessed a cuticle with delicate transverse ot nation, a double-bulbed 
oesophagus, and an intestine, but no genital organs. 
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Pathogenicity.- The specimens were found in the papules, and 
also in the blood at the beginning of the illness, but not in the faeces, 
urine, or spui mn. 

Life-History, Unknown. 

LeptoderaPuj.miiu, 1845. 

Anguiilulida 1 with mouth guarded by two. three, or six lips. Male with 
nr without bursa, which when pii-n-ut. m-\«-r surrounds the point of the tail. 
Two equal spicules, and three pu--.ni.il papilla-. Female with the tail pro¬ 
longed into a long nniyiumriin\*il point. 

Leptodera pellio Sdmeidei, 1866." 

Synonyms.- /’WiM fulba Schneider, 18b6; JikaMitn. genitalis Scheibci. 
1880. 

Leptodtm pillu- is mcielv .in occasional parasite m man. infection arises 
in rather a peculiar manner, 'lhe larva lives in the earthworm (Luntbrwus 
terrestrial while the adults exe-t in decomposing matter in the soil. 

The Hungarian peasants use soil for making poultices, from which the 
lift it worms apparently make their way into the vaginae of women and live 
there. Oeiley has shown experimentally that they will live in the vagina 
of a mouse. 

Morphology.- Mule, o-8 to 1 -05 inilhmcti es in length, with a bursa supported 
by se\en to ten ribs on each -ide Spicules, whu h .ire not quite alike measur¬ 
ing 2- to ^ ft in length. Female. o*o to i-^ nnllinu-ties m length, with a vulva 
slightly poslenoi to the middle of the body. 

Pathogenicity. Nil. 


r VMM V \N<il<is|ti.Ml|i.T'., 

Ncmatoda 'di.'ii.u u n/cd bv Ju-le.n»gonv. each species having a 
freelnmg bisexual rhalxiitc form and .1 parasitic hermaphrodite 
filarial form. 

Strongyloides Grassi, rttjQ. 

Synonyms. -Pscudorhabdiiis Pcrroncito, 1881; Rhabdoncma Leuc- 
kart, 1882. 

The parasitic fonn lias an uuaimed mouth, long cylindrical 
oesophagus, which rcache" nearly t«» llu middle of the bodj T . The 
11 ci—11\ mg si.t yx has a small mouth, short (esophagus with a double 
dilatation, in the hiiulci part of which an small teeth, The male 
spicules are of equal size. 

Strongyloides stercoralis Jiavay, 1877. 

Synonyms. -Anguillula intestinal is et stercoralis Bavay, 1S77; 
Leptodera i ntesti ualis cl stercoralis Cobbold; Pseitdorhabditis stercoralis 
Perroncito, 1881; Rhabdoncma strongyloides Leuckart, 1883; 
R. intestinalc Blani hard, i88(>. 

History.— This little worm, which is not uncommonly met with 
in faeces, was first described in 1876 by Normand in the faeces and 
the intestine of French soldiers just returned to Toulon from Cochin 
China. 

Z At first it was thought that there were two species—one in the 
'faeces (Anguillula stercoralis) and the other in the bowel (A. intes- 
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tinalis )—but Leuckart showed that they were but succeeding stages 
of one life-cycle. It is found in Europe, Africa, India, Ceylon, 
Indo-China, China, the Philippines, Oceania, the United States, 
the West Indies, and Brazil. 

The fully-developed worm is found in tin* duodenum and jejunum, 
into the mucosa of which it has bored its way deeply. 


Morphology. —Tile parasitic adult worm is very small—millimetres 
long and 34 /i bread - with a luu-ly striated cuticle, and a mouth surrounded 
by four lips, leading into a cylindrical oesophagus, equal in length to one- 
quarter of the whole l>ody. The anus is just iii front of 
the tip of the tail. Inside this parasite can be seen ell ip- ,y? 

soidal eggs. The sex ol this parasite is doubtful. Is it a , 'Jj ‘ 

hermaphrodite, in which the; male organs, after serving 'A I 

their purpose, have degenerated, or is it a parlhenogenetir m/ 

female ? At present these questions cannot bo answered so 

definitely. Most probably it is a hermaphrodite. The -.a| ' 

eggs measure 50 to 58 /i in length by 30 to 3 \ fi in breadth, 
and are arranged in strings surrounded by a delicate 
tubular structure. They occur in the faeces" only during 
attacks of diarrhoea. 

Life-History.- -The egg*- me ovijxisitcsl into the 
mucosa of the host’s intestine, anti the embryos 
hatch and iind their way into the lumen, and art 
evacuated with the face*. On reaching water 01 
moist earth these embryos-grow into adult malt 
and female forms, which conjugate, and then the 
female lays eggs. The eggs produce free-living 
rhabditiform embryos, which moult and turn into 
filariform embryos, which have been shown by 
Mozocchi and van Onrno to penetrate the skin, 
not through the hair-follicles, but through tin- 
horny layer into the rete Malpighii. anti so into 
the corium. 'file experiments of Fiilleborn and 
V. Schilling-Torgau in infecting trachcotomizrd 
dogs or dogs with the oesophagus cut and fixed to the skin with 
larvae of Sfrongy/nidcs si ere oral is Bavay. 1S77. have shown that 
the more important route is from the skin to the lungs and so via 
the trachea and (esophagus to the bowels, while a less important 
route from the skin via the blood-stream directly to the bowel 
can also take place {vide the life-history of .1 n:\lostonta diwdcnalc, 
p. 663). On arrival in the intestine they burrow into l.ieberkiihn’s 
follicles, and begin to lay their eggs. 

Pathogenicity. —-The parasite is generally believed to cause a 
catarrh of the small intestine, though many believe it to be noil- 
pathogenic. 

Family 4. Gnathostomiile. 


l'‘lt.. 267.—I<HMi¬ 
ll 1 TTFORM 
V. UBKYO OF 
Strong y l aides 
itt tcsttnalis 

Bavay a 

P O UNO 1 N 

Human Packs. 
(Alter Looss.) 


Nematoda, with two large lips and the whole or only the anterior 
part of the body covered with minute ramified spines. They live 
often in the tumours in the gut wall of vertebrates, especially 
mammals. 

Two genera: Gnathostoma Owen, 1836, and Tanqtta. 
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Gnathostoma Owen, 1837. 

Synonyms.- ■Clu'iracanthus Diesing. 1839 ; ^ iorhynchus Rudolphi. 

Definition. -W'itli the characters ol the lamily. 

Remarks.- Tile genu* comprises only intestinal parasites, ol 
wlndi nine species are know 11 in man. alligator*;. cats, liters, pigs, etc. 

Gnathostoma spinigerum Owen, 1-837. 

Synonyms. 4 'hciracanthiis si mm ini' I .r\ insen, r88y; Gnathostoma 
si amense Lcvinsen, r8S<j: ChcirMiinthm robust urn Diesing, 1839. 

Remarks. - Only two specimiu*. .in- known, one a female, which 
was obtained by i)eunlzcr fiom a \oung Siamese woman in whose 
breast a hard painful ‘•welling had formed, accompanied with slight 
fever, and anotliei .1 male described bv Lei per. Nodules the size 
of beans appealed in tlu skin, from one of which the worms were 
extracted 1'wo other similar cases have recently been reported. 
Leiper has recently compared a male specimen from man with 
typical specimen- of G. s (uni^mmt of the tiger, and declares them 
to he identical. 

Morphology ALth. i«r55 milliii<etr>^ long hv "-i> milliinctio bioad, with 
tli»* .uitcinir halt (<f tlw |xi,K «|u 11 '• -.ti.iighl and tciminuting in :i globular 
swcllmu, whu ti curries two I.mhi- ih-.hv lips which guard the mnuth. Neck 
only o*3 uulliinctic in «li.imet< i In I rout -.f the im-< k the 1 nticle is provided 
with eutlil tr.iunversed mwi ol ehitmmis hook, with their poults dins led 
bin kwards Behind the iks K the «utule h.is many ■ iitmd.ir lamina*. blit 
the postcimr half of the bodv is without .irm.it me 

Tlu* mouth is .simple, without .1 testilmle. 'I he pane,I labial glands open 
on the lips alieady memmtied I he esophagus is .»• | niillinntics long and 
very muscular, and open, into iln* e.hvli intestjne, wlm li. being uniformly 
0*25 millimetre bioad, is with diiiuiiliv sepaiated honi the reetimi, which 
leads to the t lout a. 

Their .ire two pic-an.d am I two post anal l.iifji nipple-like geiulal papilla* 
around the rloaca, and though the 1 n11, |«* is lolded tin-re is no bursal forma¬ 
tion; but there .ne two une<|u.il *-pniile.. i-i •liiliimetres and 0*4 millimetre 
long. There is ;i distinct unis, ulat ej.u ulatoiv duct, 1*3 millimetres long. 

T'cnuitc.- -Nine millirru tn-s Ion*.*, bv 1 nnllimi lie broad, with eight rows of 
bristles around the head ami spim*. 1 oieiim> the .interior third of tin* body. 
Kacli spun* 1 .innlies into thrn points, ol wlm h llu* middle is the* longest. 
Hu* ant mot end was n.iiinw ami tin* mouth appeued to be bordered by 
tv\**> l*ps The posterior end h,n| a tlnei Inbed piomuieiu'e, at the base' of 
wlm h tin* .11111, ojieiieil 

Habitat. SuIk ul.uimiis tumour- in man in Siam. Allied species 
live 111 tin* sioiii.u It t*l pigs and own. Tin* juries is said to occur 
1 1 iln j> .1 :<iii dogs ol ( ,i|« li,. a 

Pathogenicity. M.m is appaic-m |y .m abeii.iiit host, for in man 
only do the woims ■ n< 1« 1 into the r.oimccli\r tissue and form 
subcutaneous tiunoui .. 1 lie spec irs normally lives 111 the stomach 

of animals, causing lilnmis 1 hiekeninys. 

F\miiy 5. Rhys\idpikrliue. 

Physaloptera Rudolphi, 1819. 

Physalopteridse possessing motith with usually two lips, each with 
papilla: and teeth. Posterior en«l of the malt* lancetshaped, owing 
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to a widening of the cuticle. Tlic ventral aspect is here covered 
with cuticular plates, and there are four pairs of pedunculated 
external papilhc and a number of sessile internal papilla* and unequal 
spicules. Female; vulva situated anteriorly. Eggs thii,k-slielled 
and smooth. 

Physaloptera caucasica von J.insUm-, 190 . 1 . 

This, lias only bi*i*n found once by At6m'tui\s in the .ihment.ury canal of 
man in the Caucasus. 

Male j. millimetres Iouk l>y 0*71 millnuetie lno.ul 1 -Vm.ile millimetres 
long l»v i*i | nullimetiei broad lif*s*s 57 by 30 /«. 

Physaloptera mordens Lei per. 11)07. 

Leiper has recently described a large number of eases of infection 
with Physalo^lcra in natives oi tropical Africa, which differed lroin 
P. caucasica not only in -i/c, but in the li-ngth of the spicules in 
the male. 


F vMU-N (>. Fit \Ki1n.1- f ■ l.iiis, 1SS5. 

Synonyms. -Filaridea Cains. 1N0*; Filariadca l.euekart, 1S76; 
Filar kite Cobbold; Filaridc \ ■\sseiiova, 

Definition. -Long lilifmm nematodes with uniform diameter, and 
astraight head provided with two lut*ro median and fom submedian 
papilla*. Mouth terminal, with two lips, utul occasionally a more 
or less distiin t buccal capsule. (Esophagus slender, elongated, 
and may be divided into two portions, but has no posterior bulb. 
Mid-gut present, rectum prcsi-nt, ami* subterminal 

Males with one or two unequal spicules and a spirally recurved 
tail, provided with papilla-, and in some cases with lateral ala*. 
Females larger than the males, with or without a vulva in the 
gravid worms, which, when pn-sent is situate anteriorly. I tems 
usually double. All specie- paiasitic and ovovivipaious. with a 
change of host in at least certain species 
Type Genus. Fi lari a M u 11 * *r. 1 7S7 . 

The genus Filaria was created by Muller in 17^7. unfortunately 
without naming a paiticular type, whiili Stiles suggests should 
be Filaria marl is (inielin. T7U0 (/■'. Jurlorans). This s I mind in 
.1 /itslcla martes J,.. the pine marten o! Kmujie, and was one of tlu* 
parasites originally described by Miillei. This pain site requires to 
be restudied before definite characters can be given for the genus. 

Classification.- The subfamilies an* Filanunc and Onchoccri imc. 

Sl RI-XMlIV FlIARJINJi Stiles, *7- 
Filaria Muller. 1787. 

Definition.- -This is doubtful. Filariida* with long slcndei fili¬ 
form bodies; anterior extremity attenuated, obtuse; posterior very 
attenuated, more so than the head. Cuticle without transverse 
striation, and without bosses. Mali* shorter than tlic female, with 
spirally bent tail provided with lateral cuticular ala;, pre- and post- 
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anal papillae, and unequal spicules. Females longer than males, 
with vulva situate, anteriorly near the mouth. 

Synonyms.- -Fileraria Rudolphi. 1809; FiZaire Lee, 1840; and some 
misprints. 

Type.-- -J*\ mart is Gmelin, 1790. 

Species.- -F. bancrofli Cobholri. 1877; (-) F. demarquayi Manson, 

T895. 

Some years ago the genus Filaria contained a large number of 
species parasitic in man, hut the following genera have definitely 
been separated from Filaria: .1 < a nth 01 licit onema, DirofiUtria , 
Dracuncuhts. Onchnccnu. and llamithiria. At the present time 
then* are only three spiuV- known to be human parasites, which 
are referred to tin- genu.*, Filaria- viz., F. bancrofli Cobbold, 
1877; F. n-'inji MniHoii, iScj-; and F. inennis Gr.issi, 188.8; in 
addition to the embryonic forms included in the collective group 
( Microfilaria) and the immature forms in the collective group 
(Ai>amofilaria). Then- are. however, a number of spurious or 
doubt I ill forms scattered throughout medical literature and de¬ 
scribed as human parasites which must be eliminated from the 
genus. ,md theseare:- 

1. J'llunu (?) hoimni', vtt s L.*idy, 1S30 - I Ins probablv lielongs to the 
Mcrnutlml;e and may have been a memos ,n, i>ii-nt.illv taken into the child's 
znciulh while eating, say, an apple. lnejii>.e it had an obtuse posterior 
extremity with a recurved hook. 

2. Filaria (?) gipas 1 ’rout 1002. -Two embiviuuc filarial structures 220 to 
340 /i by 8 to 12 ft, louml with rounded he.ul and tailoring tail ending bluntly, 
no sheath; stained rearlilv with luclism Low thinks that these might bo 
contamin.ition*— t.r., insect hairs; Looss thinks that they may be cast skins, 
and as Stiles has also adopted tins view the parasite may perhaps Iks elimin¬ 
ated. Recently l„eiper lias eonsideied it to be a stained fungoid growth. 

3. Nematoiilfitm tra> hculc Gobi »old. iSf».|. 

The following can certainly be eliminated: 

4. Filaria (?) rcstifarmis Leidy, i-SSo, as this is Agamomcris restiformis, 
and belongs to the Mornuthida*. 

3. 1 uana (■’■ 1 \ 5 it a. S” . s 11 Iicms tins u» I eincieh (h vi iris vrnmcvlam, 
it .iui'- bp ij). ''in!, vn of a Filaria. 

0 Filaria (?) niellyi is h'hahdtti.s nicllvi. 

7. Ft In lift (>) zebra Mon Grand, 1852, is said to be a fibrinous clot, and 
thoreloie a species fictrtia. 

The folk,wing may have to Ik* eliminated:- — 

8. 1 liana Ps hilintartr Kolb, 180S.-—These consist of several female speci¬ 
mens on>.e found bee in the abdominal cavity of a fallen Kitu warrior. Oral 
papilla* are said t,, h.i\i lven like hranvnculus mediums is. 

They were 10 to j(ie.<*iititneliesin length, and o*s to 1 millimetre in diameter, 
white, and resembled (lard ihs aquatints in general appearance. 

With these Kolb elassuied fieo-living worms, and therefore doul>ts are held 
as to the exact zoological determinations ol tin* species recorded. 

9. Filana (?) romunomm nnetilaln Sarcani. t 888 - -Observed in the blood of 
a Roumanian woman; 1 inillimei m* long by 0*3 millimetre broad, with intestine 
and generative apparatus developed; liclicved by some to lie an adult thread¬ 
worm. 

The uncertain species are:-- 

1. Filaria Species (?) Cholodkowsky, 1896.— Found in whitlow-like tumojirs 
on the fingers of peasants in the Twer Government. 

2. Filaria Species (?) Prout, 1902. 
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j. There was a parasite called Spiroptera hominis Rudolphi, i8ig, which 
appears to have been spurious, being really Filaria communis, of which Filaria 
fnsctum is a synonym. 

Filaria bancrofti Cobbold, 1877. 

Synonyms. — T'richina cystica Salisbury, i8f»8, ncc Rudolphi, 1819; 
F. sanguinis hmninis Lewis. 1872: F sanguinis hominis agyptiaca 
Sonsino, 1874; F. dermatemica da Silva Araiyo, 1875; F. wuchereri 
da Silva Lima, 1877; F. sanguinis hominum Hall. 1885; F. sanguinis 
hominum nocturna Manson. 1891; F. nncturna Manson, 1891. 

History.— The Microfilaria wa> discovered in Paris by Demarquay 
in August, 1863, in the chylocele fluid of a patient from Havana. 
In i8hb Wudierer found it in Brazil in the urine of patients suffering 
'from chyluria. In 1872 Lewis made the important observation 
that its true, anatomical habitat is the blood. Bancroft, in 1876, 
discovered the adult female form; Borne, in r888, discovered the 
adult male. In 1899 Manson discovered that the Mternfilaria, on 
disappearing from the peripheral circulation, resorted to the lungs 
during the day-time. The parasite is spread by mosquitoes, as 
discovered by Manson in 1878. who thought that the Filana 
cscaj>cd from their insect hosts into water, and reached man by 
this means. Later Bancroft conjectured that Filaria might be 
inoculated directly into man. and about Ibis time sent infected 
mosquitoes to Manson in London. Bancroft’s material was 
investigated, at Manson’s request, by Low, who discovered 
that the Filaria migrate to the mouth-parts of their insect hosts 
after a period of growth within the musculature. A little later, 
independently, James made the same discovery in India. In 
the meantime Grassi and No' investigated the lift'-history of a 
corresponding Filaria of the dog (D. immitis), and demonstrated 
that it undergoes a similar development also in mosquitoes, choosing, 
however, the Malpighian tubes instead of the thoracic muscles as 
the. seat of their development. Moreover, Grassi and Not* were 
successful in inoculating normal dogs by means of mosquitoes fed 
on infected dogs. Fiillcbom ami Bahr have most carefully re¬ 
studied the subject. 

Morphology- General Characters The worms are whitish in 
colour, long, and filiform, with a smooth cuticle, and a globular 
head terminating in a simple, circular, unarmed, liplcss mouth. 
The tail is rounded. 

Sexual Characters.- The male is smallei than the female, and a 
complete specimen measures on the average 38 millimetres in length 
and o*i2 millimetre in thickness. I11 the dead worm the tail is spiral 
or much incurved, but may be straight during life, according to Mait¬ 
land. The anus, which is 0*13 millimetre from the posterior 
extremity, is guarded by two projecting lips. The anal papillae 
are not easily defined, but are said to consist of three pairs of pre- 
anal and three of post-anal papillae. Leiper lias recently figured 
fourteen pairs. 
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Them arc two unequal curved retractile spicules. The larger 
measures u-6 millimetre and the smaller 0-2 millimetre in length. 
They consist of a basal portion, which is broad, rigid, and cliiti- 
nous, measuring 0*17 millimetre in the larger and 0-12 millimetre 
in tin: smaller spirule, and a long. thin, colourless. cylindrical, 
slightly undulating terminal portion. 

The female, while more or less transparent, is longer and thicker 
than the male, and measuring 70 to roo millimetres in length, with 
a thickness of 0*185 millimetre. 

The mouth is situated at tin* .interior extremity, being 8 /j, in 
diameter, and leading into an 1 esophagus which passes insensibly 
into the intestine. Thi-. terminates in tin* anus, situated 0-28 milli¬ 
metre from the incut wd posterior etui 

The vulva, situate i-j millimetres from the anterior extremity, 
opens into a single \agina. ftotn which two uterine tubules run 
along iim-i ot tin- length of the body. These tubules contain the 
eggs and embryos in various stages of development. 

Cobb's tonnuln is:- 

*'>•.}<>. .V ‘»4 (?). 1-^. W 5 
0-145. i«- 577 ('■'). 0-254. • -T +7 

Tlu* niinii-rntoi indicate- lengths fr«>m tin- mli-rior eWTeimtv to (i) base 
(il ((‘S(>p)i.igns; /2) neivc ring, (u poslciwn pH 1rv11151-.it con-ti union; (j) vulva 
in li-innlf-s or middle mi males, ( ,) .inns 'I lie ilenominaloi icpiesi-nts tuni¬ 
verse medbiirinin-nt-. .it the same le\el*. All measuieinents are expressed as 
pel 1 niiuge- ol the tm.il It 11*.tIs \l il.« pit ‘Mil lime t obb - lormula 1-nut 
acrepted .i-.< 11 li.ibli nimli 1 • > 1 In j• 11.1—111« - pi • n** 

Life-History.- Tin* males and females ma\ be found coiled to¬ 
gether in the lymphatics of the scrotum, the arm. the leg. hydro¬ 
celes of the cord, epididymis, or testicle, and more rarely in those 
of the pelvis and abdomen. 1 he males ate less tuimeious than the 
females. 

When placed in saline solutions, they show active movements, 
coiling and uncoiling tin nisei yes foi sexual horns. 

In the utei us of the lem.ile, as has already been stated, eggs may 
be imti-d in all stages of dexelopmuit. 

At Inst nearly lound. measuring S'* by .>4 /i, and containing a 
coiled up uiibixo, tin* eggs In come more and more elongated by 
the movements ,>1 tin* embryo, until in the auterioi part of the 
uterus the\ aie min h longei than bioad. Finally, they escape 
through the genital pole, and enU r the lymph-stream, aloiig which 
they travel thumgh lvmphatie vessels and glands, the thoracic duct, 
the right side of the lie.nt, and the lungs, to reach the peripheral 
circulation, where tiny at* best seen at night; hence the name 
Microfilaria nod it run In the blood they appear as little wriggling 
filiform bodies, knocking the corpuscles about, but not moving 
from the position in which th«-v are lying. The Microfilaria in the 
blood are said to be a little larger than those in the uterus, which 
is thought by Penel to lie due, not to growth, but to inhibition of 
fluid by osmosis. 
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They measure from 290 to 320 fi in length and from 7-5 to 8-4 p in 
breadth (I-ow), and are seen to he long, slender, cylindrical organisms 
with a rounded anterior and a tapering posterior end. enclosed in 
a sheath—-the vitelline or egg membrane- -inside whirli they are 
capable of darling backwards and forwards, because it is longer 
than they are, the empty portion being noted either in front of 
tlic anterior or behind the posterior end of the Microfilaria. Manson 
considers that this sheath is of vital importance to the. little parasite, 
as it prevents its using its anterior spine to escape out of the blood¬ 
vessel. and so losing the chance of its invading a mosquito. 

The tinier lor 1 minded extremity is said to possess a thick hemi¬ 
spherical proboscis, cal vying a minute apical spine, which is capable 
ot being covered bv a n*tr,iciih* and protractile six-lipped prepuce, 
but this observai 1011 1 e pun s1 onhruiai ion. 

Behind the anterior end. the body can be seen to be composed 
of a transversely striated del 1110 muscular lavei. inside which are a 
number of closely packed «c 11s whose nuclei show up clearly on 
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(Lou Ion Siius). 

(Alter f’eiu-l.) 


staining. I'nstaiiied. the central mass appears granular, but the 
granules are, howevei. wanting at ccitain spots. which, following 
Annett. Dutton, and Klliot may be delined as: (1) A clear anterior 
area from the limit to the I11M nuclei, (2) an irregular transverse 
spot situated 2P5 per cent, of the length of the bod\ from the 
anterior cml; (3) a V-shaped 01 transverse irregular opot at 30 per 
cent, of the length, called V-spot by Manson; (4) a median line, the 
central viscus of Manson. whose centre is at »>3 per cent, of the 
length; (5) an irregular oval spot often present at 85 per cent., 
called the tail-spot by Manson; ((>) a small central spot only occa¬ 
sionally present at yi-j per cent.; (7) the clear jiostorioi area 
behind the last nucleus. 

Leiper points out that these areas .ire not peculiar to the I'ilaria 
embryos, but occur also in Other 1m ms. The V-spot is t he excretory 
vesicle and the tail-spot the proctoda*um. The morphology of the 
worm has been, studied m detail bv Kiilleborn, whose diagram 
$ reproduced on p, J637. 
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These Microfilaria occur in the peripheral blood at night, as 
has just been stated, beginning about 5 to 7 p.m., and increasing 
in numbers till midnight, and then diminishing till about 7 to 8 a.m.. 
when only a stray one inav be met with, as, indeed, can be observed 
all through the day until the evening increase begins. There is, 
therefore, a definite periodicity—-at night the Microfilaria abound 
in the blood, while in the day-time they do not. 

In the day it appears that they live mostly in the lungs and in 
the large vessels of the thorns. This was shown by Manson by the 
careful examination of iilm^ and sections taken from the different 
organs of a man who had Microfilaria bancrofli in his peripheral 
blood, as well as a lymph scrotum and varicose groin glands. 
The post -mortem was made six hours after death, which took place 
almost instantaneously at a.m., being due to drinking hydro¬ 
cyanic acid. By far the largest number of parasites were to be 
found in the lungs and carotid artery, and then in the heart muscle, 
while a few were found <-We where, especially in the kidney. 



Fig. —Mmniilniiu huturofh Coubold. 


These facts.Jiave been continued, but the question as to what 
induces the parasites to live m the peripheral blood in the night 
and the thoracic organs in tlie day is not clear. True, it enables 
the Microfilana to enter the mosquito, but that does not explain 
the problem. Neither variations in atmospheric temperature nor in 
pressure, in light, or in darkness seem to have any effect. Nor does 
the pulse-rate or the individual’s temperature make much differ¬ 
ence; but there is one factor, first shown by Mackenzie and since 
confirmed by Manson and others, that it is in some way connected 
with sleep; for if a person with Microfilaria in his blood stays 
awake all night and sleeps during the day, the parasites will 
abound in his blood in the day, and not at night. Penel remarks 
$ia,t the problem of the periodicity of the Microfilaria and the 
l p!ei1bdicity of sleep in man are connected, and that when one is 
properly solved the other will also be elucidated. 

Recently Bahr has shown that the microfilaria of F. bancrofti 
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in Fiji does not develop so well in Culex fatigans as it does in 
Stfgowyia pseudoscutellaris Theobald, 1910. 

This latter mosquito feeds only bj day, and in Fiji IJahr lias found that the 
microfilaria occur in the peripheral blood both during the day and during 
the night, and believes that the periodicity usually observed in the micro¬ 
filaria is dependent upon the habits of the insect host. 



Fig. 270.—So Hi Mi 1 - ot jhk Sikitiure of \ Mickoiji.akiv showing 
(1) ihe Excretory Pore. ^>1 the Cell-., which will form thi, 

F.XCRETORY APPARATUS, (li I III' SlTIU'UnrM Mi Cl LL- , (|) Hlh CkNITAL 
Cells; (<>) Anus. 

f \ft(T lM'Ilchljl'II » 


The number of M icro/'tlarnr in the blood vatic-. from very few 
up to quite considerable number-, leaching, according to Munson, 
up to 500 in a single film, which give- sonic 40.ooo.noo to 50,000,000 
in an average-sized man. This 
naturally raises the question of. How ji 11— 

many adults do these come from * 

How long does aii udnlt live ? How jjarlv Stage or ih b 

long does a Microfilaria me ' \\hat Devklot'mi'nt of lhlaria 

finally happens to the Micro/Utiria ’ J bancrofti Cobholo in the. 

It would seem probable that a given Muscles, otm 'ulc* fatigans. 
Filaria can live set end vears in the (After Loo-s. from Meuse’s 

human body. and. of course, give ‘ Tropcnkninklieiten.) 
rise to many embryos. Further, 
numbers of Filaria can be met with in one individual. 


Fullcborn has shown that MurojUarire run li\e in 1 lie blood Joi 
several months, and observers have thought that tliev mav he 
destroyed by leucocytes and endothelial cells. It is, however, 
evident that they develop 110 further in the human body, and 
require to.be taken into the body of a mosquito before further 
development is possible. 

In the Mosquito .—Abounding as they do in the peripheral blood 
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at night, there is no difficulty for the Microfilaria: to reach the 
stomach of a mosquito in the tropics, and here and in its thorax 
development proceeds. 

The mosquitoes known to be capable of serving as efficient hos^s 
for this development are: ('ulex fatigans W'ied in the West Indies, 
Myzomyia rossit (riles in India, Pyrc/of horns cnsialis J.oew in Nigeria, 
Panoflites africanus in Central Africa 



(Altei JLouss from Mrnst-’h ' TinjH nki.inkhrilen.') 

Incomplete result's have been obtained with ('ulcx miiroanmt- 
ItUns, ('. albnfiitns. fbrniatns. CeUia alburnum, and negative 
results in ( . nnlostripius, ('. annuli ms! ns. (' . Iiisfiifti.sirs, vigil ax, 
C. nigrillwrax , ('. firoeax. A. innstvtis. Afvzmnyia funcsta A. mantli - 
pennis, Pitlt'X serraheef*. Stomoxys (?), ('/imuons lechtlarius. 



The Microfilaria enter with the blood into the mosquito’s stomach, 
and there escape hum the sheath by lupuiring it at the anterior 
extremity. 

They then pierce the wall of the stomach, and find their way 
Into the muscles of the thorax, where they grow considerably till 
2*5 millimetres long and 0-25 millimetre broad. 
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They also undergo development, obtaining an alimentary canal 
and a three-lobed tail. When so far developed, they leave the 
thorax and pass through the prothorax and head into the labium, 
Where they remain until the mosquito bites a man. when they 
escape into the skin by making their way thro igh Dutton's 
membrane, which is a thin membrane, between the la holla and the 
chitinous skeleton of the labium, aswa* demonstrated by Lebredo.. 
(For further details see Chapter I.XYl.) 

Their further development in man is not known, but in due course 
they become adults. 

Pathogenicity.- -Usually non-pathogenic, the-.e worms under 
certain circumstances can cause clrpliantoid fever, elephantiasis, 
lymph scrotum, etc., or. in other wonK lilariasis. 

Fiiaria taniguchi IVnel, 

This Fiiaria was found in 11 lymphatic gland from a person living 
in AiSa Kusha in Japan. Only the female and the microfilaria are 
known. 

The former measured «»N millimetres m length and o -2 milli-. 
metre in breadth, and had a non-striated cuticle, a terminal mouth 
with two pairs of papilla-, an anus o*.j ; millimetre in trout of the 
posterior extremity, and .1 vulva r- % ; millimetres U-hind the 
mouth. 

The latter measured r(>+/4 long by S ft broad, possessed a sheath 
and a truncated tail, and slumrd a uoctinu.il p« 1 imlicii\. I.eipei 
regards t his spines a-1 lie s,mn as /•. ham nq/i. 

Life-History. -Not known. 

Pathogenicity.- -Not known. 

Fiiaria ozzardi Manson, TS47. 

Synonyms.- Fiiaria ozzanh Manson, 1X07; /•'. jinn ra Kailliet, 1908. 

In 1895 Manson discovered a miciolilaria in blood-liJms from 
natives of St. Vincent in the West Indies, which he named Fiiaria 
dentarquayi. after the discoverer ol the microiilaria of F. hancrojti. 
In 1897 he found in blood Ulms from (. aril) Indians of British 
Guiana another miciotil.in 1, which i-> the s.itne as that called 
F. demayuayi, blit which lie pin\ ihou.iIIv '-oiiMdeied to be a 
dilfeient species, and called The name Jemarquayi 

is preoccupied 

Lately Penel and Manson have come to regard them as identical. 
Galgey found the adult females m the West Indies. 

It is found in St. Vincent. Dominica. Trinidad. St. Lucia, in the 
West Indies, and in British Guiana, where it is found in jungly 
districts. The adults live in the connective tissue at the root of 
the mesentery and elsewhere. 

Morphology.— Tlie male has not yet been described, .ind only a 
fragment of a posterior end has been found. The female measures 
, 65 to 80 millimetres in length and 0-21 to 0*25 millimetre in breadth. 
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with a bulbous cuticular expansion at the tip of the tail. Anus 
0*25 millimetre in front of the posterior extremity, vulva 071 milli¬ 
metre behind the anterior end. 

Life-History.- -The egg develops into a microfilaria which has 
' no sheath, shows no periodicity, and measures 2)«> /* by 5 u. Its 
tail is tapering and sharp pointed, and it moves actively. Nothing 
further is known as to the lifp-liistorv. 

Pathogenicity. —Nil. 

. Filaria inermis < Iru^i. 

Synonyms.- -(?) Hamularia lymphulica iTeutler; (?) Filaria 
palpebralis l\ioc, 1SO7: (?) J’iluria labial i\, etc. 

Several female tllaiia worms have been described from Southern 
Europe as oerunmg in subcutaneous >\velliugs in various parts of 
the body in man and horse-.. 1'hese resemble t he forms recorded by 
Addario and Alessandrini under the name Filaria conjunctiva, but 
differ, lumwer, in the position of the vulva. 

(Microfilaria) l.e Dantee. 1^04. 

A collective group of the Inna- of unknown adult Filariida 1 found 
in the blood of man and other vei u-bTate<. 

(Microfilaria) powelli Pend. KJ05. 

This mierotilaiia was found by Pimvll in ripe* in tin: blood of a 
Bombay policeman. 

It showed a nnetuinal perio(lnit> (?), was provided with a sheath, 
measured rji // by 5-3 /*, and ha«l a truncated tail. 

(Microfilaria) phllippi nensis As hi >u rn and Craig, igoG. 

Ashburn and Ciaig du.tcnl>i-d this blood liluria in May, 1900. It measures 
0*29 to 0*335 millimetre in length, li.is no periodicity,' is actively and pro¬ 
gressively motile, and is etulo-ed in ;i tight luting sheath, within which it 
cannot slip backwards and lorw.uds, ;• 1 h 1 whu h is only clearly seen at the 
extremities 'the antcuoi extremity is broad, with.i serrated prepuce, and . 
RUppotts .1 small u-iiactile spn-ule. 1 he body has «m outer striated musculo 
cutaneous oo.it and au iniu-i tlcar portion, with an uuteiior V-spot situate 
0*105 milhinetie from the anterior end, and piercing the outer coat by its 
apex, and opening on the hurt,ice. 

The central visius is seen as a 1 (involuted or spiral tulic in the posterior 
part of the middle third of the body. The tail-spot is 111 the centre of the 
posterior third ol the body, and opens by the apex ol its V 011 the surface, 
whert'there is a distinct papilla The tail Ix-gins to taper at a point midway 
between the .tail-spot .md the posterior end, and ends in a tine threadlike 
point. It is. thought that this end disappears during later development. 

The column of nuclei uuih the whole length of the worm, being broken by 
unstained areas here and there. In stained species the V-spots and central 
viscus are not seen. 

Life-Bistoty.—This micro tdaria develops in Culcx fatigans Wied. On 
entering the stomach of the mosquito it escapes from its sheath within twenty- 
four hours, and has pierced the stomach-wall and appeared free in the coelom, 
where many die, but others develop rapidly, and complete their mosquito 
eye e. Generally by the third day they have left this position and travelled 
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into the thoracic muscles, where they dovelop. At first there is a decrease 
in length irom 0*32 to 0*21 millimetre, but au increase in breadth from 0*00(13 
to o*ox millimetre. 

By the eighth day the F tlaria has increased in length and breadth, and 
shows an alimentary canal along its whole length. 

From this till the eleventh day the development is rapid, and the worm 
now measures from 1*2 to 1*6 millimetres in length hv o*uj to 0*02 milli¬ 
metre in breadth, and has a mouth, (esophagus, chyle intestine, and an anus, 
and the tail has three well-defined papilla*. 

From the eleventh to twelfth dav the win ins are found in llu* head, and 
by the fourteenth to fifteenth day in the labium, lying side bv sicle, with 
their heads pointing forwards. 

Remarks.- -There apjwars to be e\cry reason to consider this 
microfilaria as merely the microfilaria ol F. hamrofli t'obbold, 
1877. because, as Low and I»ahr have pointed out, they are 
morphologically identical, while both nematodes live in the tissues 
and are associated with the same pathological signs. Finally, the 
same mosquito, Stcgmnyia psciu/oscitlel/aris Theobald, njio. is an 
efficient host for both. Hahr suggests that the loss of periodicity is, 
probably, a partial adaptation to the habits of the intermediary 
host. .S', psciuiosiiitcllaris, whi< h only feeds by day. This cor- 
relationship between parasite and host Sambou has long insisted 
upon. 

(Agamofilaria) Stiles, 11,no. 

A purely collective, group, made to contain agamic forms of 
lhlaiiida* which have not yet 1 cached a stage in tln-ir devi loprmnl 
permitting their generic delermin.it ion. 

Species. — {Agamofilaria) conjunctive Addario, 18N5: (. 1 ), hrbialis 
Pane, 1864; (.j.) genrgiami Stiles. ryo»>; (. 1 .) mull Hiesing. rSsr; 
(.1 ) palpebral is Pace. 1807. 

(Agamofilaria^ conjunctivas Vldaim, is.\>. 

Synonyms.- prrihniri houiinn, H.ibcs, isso, I . niinr:.. Ci.S'i, iSSy, 
J\ apapillorrphahi Condorelb 1-r.im ,i\iglia, iSijj. 

Remarks. — Tills worm wu- lu.st diMow-mi 1 >\ Inibiui in iln- i-\i- ol a man 
in Milan, then by Italics in tlit* gasun spli-nn onn-nt 11111 "I a woman in Buda¬ 
pest, then by V.idela in the ioniumm:i ol a woman m Sicily. IVihaps 
F. palpebral is Pace, ibby, and /■'. outh Inwntm van Noulmann belong to this, 
group. It is possible that the I . l>u iltwril-nl in India wa.-* oik ol t li* , 
parasites. 

Morphology. -Several teinaUs an- kiown ll 1-. while tn mlniii uri' 
measures ib to -*o centimetres ir. length and 0*5 millimetre in bre.ultli. The 
cuticle is striated except just around the mouth, but tlu-re are neither papilla- 
nor lips. The anus is subterminul. <iud tlio vulva close Ix-hiinl the mouth 
There is a single vagina and a double uterus luntouung eggs and enibi>--s. 

Graham l-'orl«es has lecently reuuded a ina'o spevnin 11 Mum a ‘older m 
Macedonia 

Life-History and Pathogenicity.- -1 u t enne< h. u v 1- unknown Ma- vorn: 
produce subcut mu ous tununiis 

(Agamofilaria) labialis Pane, 1864. 

This parasite was extracted from a small pustule on the inner 
surface of the upper lip of a person in Naples in 18(14, and was not 
again described until Pierantoni, in 1908, again found it occurring 

■ 1 * 
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in Naples. In both cases the female has been found, varying froi$ 
130 to 30 millimetres in length, with a whitish-yellow body, and a 
pointed anterior extremity, on which the terminal mouth, guarded 
by four papilla:, opens. The anus opens 150 jj, anterior t-o the 
posterior end. and Hie vulva opens 3 millimetres behind the anterior 
extremity. The uterus bifurcates into two branches. 

(Agamofilaria) georgiana Stiles, iyt»<>. 

These immature Jnhiruc were obtained by Graham from a sore on 
the leg of a nogres-, at Darien. 

They were cylindrical in shape, with «i 11101c or less uniform 
dianfeter. gradually attenuating towards both extremities. Mouth 
terminal, central, circular, small, unarmed, and surrounded by 
six papilla:, four of which were prominent and sub-median; two 
were smallei and la tern-median. Anus a transverse slit, situated 
frote f>4 to 128 p from the posterior end. Tip of the tail, with 
conical projections, 8 to 1 ; a in length by 4 // in breadth. Excre¬ 
tory pore 0-432 to 0-320 miilimetie from anterior end. 

Cuticle without siriation, except some very line transverse lines 
near the anus. Median lines visible in glycerine specimens. Lateral 
bands rather prominent, with longitudinal, sinuous ridges hang¬ 
ing: into the. body ca\ity. and with longitudinal canal emptying 
into.excretory pore. (Esophagus simple. 2-3 to 2-0 millimetres in 
length, triradiate on section. Chyle intestine straight. Koctum 
200■long. Bodv-cavitv almost (oiuplelely occupied by the 
intestine, lateral longitudinal glands, and reticular formation, 
which is probably the priiuoidimn (. 1 iiinyy) ot the genital appaialus. 

(Agamofilaria) oculivou Nrinlnunn, 1*32. 

Synonyms. -Tilanci oiuli hitwam \uii Xuidiiiaiui, 1 ; /;. /<•>/(/& 1 He sing, 

iSsr- 

These .ire niim.itme i'll.in.il wniins. loiind 01 i .itaraiIs by von Nordmann, 
desrlieiih. .ind K-ilmt. Mr.inu iijcii.-, thus.* bv (Jii.nlri. I-nno. Sihoelor, and 
hvctlmst.h. The common t rn-r lu-r«- upp* :11s to Ik- to mistake the remains of 
tie- hyaloid .uiny for a paiasili- '1 In worms me.iMiied fiom 0*38 millimetm 
up to 1 j-u millimetres m length. 

(Agamofilaria) palpebralis P.ue, 1N07, tm Wilson, 1S44. 

.This UiUr.a wns irniuwd fiom a tumour ui the upper eyelid ol a boy. 

*. 

Acanthocheilonema Cobbold, 1870. 

Filanidce with thin filiform bodies provided with smooth cuticle, 
which is only striated longitudinally. Mouth unarmed. Posterior 
extremity in both sexes provided with two short conical culicul.’*- 
terminal appendages situate near the terminal point. Males with 
four pairs of pre-anal and one pair of post-anal papilla; and two 
unequal rod-like spicules, l'emalo viviparous; vulva situate in 
the oesophageal region. Parasites in serous cavities of Carnivora 
and Primates. Embryos in general circulation. 
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Type .—Acanthocheilonema dracunculoidcs Cobbold, 1870. 

pther specif are A. perstans Manson, 1891 {A. recondite Grassi, 
1890; and A. grassii No§, 1907.) 

Acanthocheilonema perstans Manson, 1891. 

Synonyms. —Fiteria Persians Manson. 1891 ,.F. sanguinis ho minis 
minor Manson, 1891; F. sanguinis hominis perstans Manson, 1891; 
F. ozzardi (variety truncated) Manson, 1897. 

History.— The microfilaria was first found by Manson in the 
blood of negroes from the Congo. Daniels found the adults in 
British Guiana. The geographical distribution known at present 
is Tropical Africa and British Guiana. 

Morphology. —'Hie adults are found, as a rule, free in the Con¬ 
nective tissue at the base of the mesentery, around the pancreas, 
behind the pericardium, and behind the abdominal aorta and the 
suprarenal capsules. The body is cylindrical, uniform, except 
towards both ends, when it lapers a little. 



The male, rarely met with, is 15 millimetre-, in length bv o*0 milli¬ 
metre broad, with a greatly curved tail, which ends in a bihd pro¬ 
longation ol the cuticle, Low describes two im.qual spicules and 
fom pairs ol pre anal and ma- ol po-.t-.mnl papilla*, all of which are 
v«*rv small. Aceoiding to I riper there are two pails of post-anals. 

The female is 70 to 80 millimetres in length and 0*12 millimetre 
in breadth, with a rounded head and a long neck. The incurved 
tail ends in two triangular niticular lobes. The mouth is simple 
and small, and the alimentary canal shows no differentiation into 
oesophagus or intestine. The anus opens upon a papilla 0-145 milli¬ 
metre in front of the tip of the tail. The uterus is double, and, 
when full of eggs and embryos in various stages of development, 
nearly fills the body. The vulva is o-f> millimetre behind the anterior 
extremity. 

LUe-History.- -The egg undergoes its development in the uterus, 
and the microfilaria escapes from its egg membrane and appears 
in the peripheral circulation without a sheath, and. consequently, 
can move about on a slide. It measures 190 to 210 ft in length and 
4'5 to 5 fjL in breadth. It is covered with a finely striated cuticle, 
and has a retractile spine, situated (apparently) upon a papilla at 
the anterior end of the body. The posterior two-thirds of the body 
tapers to the tip of the tail, which is abruptly rounded off. 
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It dues not appear to have the central viscus seen in microfilaria 
of F. bancruffi. In stained specimens there is an area free from 
nuclei anteriorly, a tiansversc break at 34//., a V-spot at 49 4 «, and 
the l.iiJ-s]>ot at r_»5 /t. 

A short type, measuring qo to ion //., has been noted. There 
is no periodicity in its appearance in the peripheral blood. It 
never occurs in large numbeis, but it is always tin re day and night. 

Many uusi’v'*esslul at tempi- lia\e hfii made to trace its lile- 
lustory. its l.»r\.i .* 1s.ud to ha\e been Imind in the Ihorav in 
Panopliti's [nlr>itin:'s s h'^omyiu /<isrw//i, and Td n,orhynchm> 

fuscopt'iwiihi li will n*»i develop m a huge number of blood¬ 
sucker-. »'c-. specie- oi 1 /’n/j/aVcs. t'nh'\, l'ulcx, l\\liatlns . and 
Cranafd'nid. Wellman and l-t-Mbam claim to have lound its 
development in a tick [Oirlmos mnnbuhn, as first suggested 
by Christy According to l.eipir, howtwer, these arc spermato- 

phpris! 

It is to be noted that it onl\ ocmis in areas covered with dense 
forest and possessing sw.mip-. whit li indicates that the host prob¬ 
ably mpiin s shade in tin- d.i\ and water to lay it'' eggs in. 

Pathogenicity. Nil. 

Dirofilaria Radii* 1 and Ilem\. njii. 

Filuriida with \eiv long lilifomi body, with a striated nithle 
unprovided with bo—e-, moinli unainnri, with si\ (rphalic papilla*. 
Males with .1 spiral tail. J\nial«- with vulva in anterior hundredth 
of bodv. Ynipaioiis. 

Type. -liirotihnui uuim/i^ I.tidy, 

Dirofllaria magalhaesi iilamhaid, 1*15. 

Synonym. F. luUit ruin Magalh.es, itfiij, IU\ Cobbuld, 1N77. 

In rS.S7 Magalha-s de-« ribtd male and teinale lomis of a Filana 
ftuiml bv l-igciia d-- Saboia in tin hfl Miitride <»f the heart of a 
«laid in Rio tie Jam ii<>. 

1 in a tinn it was mistaki 11 f r F. Iniin rulti. but in ifc(>4 Malison 
poiut* (t out that it was a thll'-unl species, and in iSij 5 Blanchard 
ga\« it the }>ii s t in 11,line. 

Morphology.- I lit wum- wen- while, opalescent, and tians- 
verstk stri.st'tl, the In ad 'bib shajud and simple, month teiminal, 
(esophagus w 1111 a bulb, and theie w.i- a rounded tail. The male 
measured uuUmntits m h ngtb and o-jS to 0*4 millimetre in 
breadth, and po—i--td a 1 omit led tail, with a cloaca o-li milli¬ 
metre from its tip, with iw.i -pjeules and lour pre-anal and three 
post-anal pairs oi papilla- 

The female was 155 mill inn ties in length, and <>•(> to o*o milli¬ 
metre in breadth, with a v11K.1l opening g-5 f > millimetres behind the 
mouth, and an anal op-ning n-jj millimetre in bout of the tip of 
flu* tail. 

Lile-History and Pathogenicity.- -Unknown. 
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Dirolllaria immitis Lcidy, 1856. 

This worm lives in the light heart and in the veins of the dug, and also «>i 
the wull and the fox, in JCuropc and tropical region.-*. Jt is rny common in 
C'iiina and Japan. 

l 3 owll>y is commonly imported to have tumid it in the penial vein, kidneys, 
bladder, ureters, and lungs of an Arab, and also 111 ;i rectal tumour in a youth, 
but this is quite erroneous, as In- never made i*uv smli statement, for the 
eggs in the bladder and rectum, and the parasites in the port.d vein of the 
Arab, were .St histosoma luematohniiu , as In* carefully reported, never mentioning 
/). t mm it is. Itraun, bowexer, seems to think it possible that tins worm may 
occur in man. 

Morphology. -'I lie worm is long, me.isiiiing 1 • to iS (.cutinn tier, bv o'7 to 
0*0 miihmetie in the mile and a-, to 30 tmit iinelic- l»v i*o to j-* millimetres 
in the temale, and nhloim, with <1 smoolli lmtiided < uticle and a rounded 
anterioi extiemity. mi wlni k is Mtu.itcd 1ln* ti-rmin.d month with six small 
papilla*. 'J lie amis is subteimin.il. ami the po-*lcnoi extremity pointed. 

'J he male has a twisted tail with a < 11 < n ul.ii Johl on each side, and tour pre- 
anal ami posi-anal papilla* In the t'-male the v ulv.i n. 7 nullmietres irom the 
anterior extremity. \ 1 upanne 

Life-History. --'I he vming lni\u* as--? to .*05 // bv 3 it, aie not cm losed in 
an egg ease, and have .1 t.ipeiing piMi-nor extremity 'Ihev :ij*pear in the 
peiiphcial blood p.irtn ul.irly at night when they may entei a mosquito if it 
bites the dog. 

They enter the Malpighian tubules nr then (pithibal tells, wlieie they 
moult and glow, eventually passing \ ia tin* body ia\ity to the labium. 

They escape lliroiigh Imlton’s mem Inane on to ihu s’.iu when the 
mosquito bites, a ml .so enter tin* dug. 

Loa StilcS 71(1 >5. 

rilciriidit 1 with bosses im tlu* culiclt* and with largo oaudal papilla*. 

Species.- Loti loa (iuiyot, 177S. 

Loa loa (luyol, t778. 

Synonyms. - Filana oir.ii <n*rvais and van I#• ■iiftli-n. 1850; 
Dracuncitlit'i nculi Dii-sing, i.Sim, l). loa Cohhold, iNn|, /*’. sithcoii- 
jimcfivatis (iuyon, iN<> p 

The larval nanus are: 1 : . sau^in iti\ Iwiuim x vat minor Mniwm, 
ifScjr; F. diunia Munson. 1 S<»1. 

History. --'1 hat a Filana oecurred in the e\ e appears to have boon 
known since the* end of tlu* sixteenth ootilmv in kurojx*. and prob¬ 
ably in Africa, especially in Angola, when* it was called ‘ loa.’ '1 bat 
knowledge must luve boon vorv ancient. Mongin in 1770 appeals 
to have* been the lirsl person to roeonl the presence of a woiin 
in tile eye. (iny.>t, in 177N and 1N05, thought it was a Siton i^vlus, 
and used the term ‘ loa’ for the lit-t time in Kinopean literature. 
In rScjr Manson found a microhlaiia in the blood of several lngmeM 
from the Congo vvhidi dilfered from those alieady deseiibed, and 
which he named Filaria diunia, and further suggested that it 
might be the larva of L. loa. Since then this hyj>othesis has been 
proved to be correct by the observations of LVuel. Trout. 11 only, 
Bruiupt, Wurt/., and Kerr. L. loa and Mn'rofilaiia tliitrna are, 
therefore., simply different stages in the life-hislorv of the same 
parasite. 
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L. loa is a parasite of tlie superficial connective tissue—the 
conjunctiva, the subcutaneous fat, and the superficial aponeuroses? 
in all parts of the body. It probably only occurs in man, for 
its alleged existence in sheep and goats in the (amcroons requires 
further investigation. Its endemic area is on the West Coast of 
Africa from Sierra Leone to Jlcngucla, being most common in Old 
Calabar, the Camcroons, and the Ogonie River. It i*. however, 
by no means confined to the coa- 4 . for it i*> known to penetrate at 
least boo miles into the interim' of Africa. 

The cases repotted from hiili.i are of doubtful validity,and the 
cases from the WVst Indie-s and Smith America appear to have all 
been imported from the West Cou^t of Atiiea. 

T^e parasite appeal's to have nc\er become endemic outside a 
given area. which means that the animal by which it is spread has 
a restricted geographical range. 

Morphology. The male is a 
thin, whit**. almost transparent 


1 

<! 


Fi«». -75. —Loa loa Cm.uni n. lor,. 27a .—Loa loa CoTinono. 

J’osrr-.KIOR JCxFKRMf IV I»F lllh PosTI RIOR Kx IRRM1TY OF THE 

JMaLK. I'hMUK. 

(After Lnoss.) 

worm, with a body tapering to each extremity, and measuring 
25 to .54 millimetres in length and 0-27.; to 0-430 millimetre in 
bread Hi. The head is like a truncated cone; the neck is but 
feebly indicated. 1 he tail, more or loss incurved, lias a rounded 
tip, Irom whi'h the anus K distant 74 to 82 ji There are three 
pairs of well markid pir-unal and two pairs of post anal papilla*, 
with somethin-*. a little tubercle on each side of the middle line far 
posterioi ly. 

riie spicult are two in number and unequal, and are usually 
stated to ditier but little in length. IVnol says that the larger is 
traversed by a fine canal, opening laterally a little distance from the 
free extremity. 

The cuticle consists of a superficial, thin, translucent layer and 
a deeper perpendicularly striated layer. Scattered over this 
cuticle there are rounded thickenings, or bosses, the smaller being 
9 to 11 yu and the larger 14 to r<» /* in height. The thickness at the 
posterior extremity is variable, as also i> the constriction correspond- 
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ing to the neck. The viscera are enclosed in a cylindrical musculo¬ 
cutaneous tube. The mouth is terminal, smaMff unarmed, and sur¬ 
rounded by a powerful muscular cone; the oesophagus is short, and 
without a bulb; the intestine opens via the rectum at the antis, 
near the posterior extremity. l'he excretory pore is o-f>5 milli¬ 
metre. from the anterior end of the body. 

The genital apparatus consists of a tubular testis and vas deferens, 
filled with spherical spermatozoa, which terminates in a vesicula 
seminalis situate in the neighbourhood of the bases of the spicules. 

The female is larger and thicker than the male, measuring in 
the fresh condition .j j. to dj millimetres (may he from 32 to 57 milli¬ 
metres in different conditions of presei vat ion) in length, and from 
o-j-S to o-jo millimetre in thickness. The cuticle and anterior 


extremity resemble those of the male. 

The genital system consists of a vulva situated on a little eleva¬ 
tion 23 n in height, and distant some 2-5 millimetres from the 
anterior extremity. This vulva leads into a thick-walled canal- 
the vagina -from which tin* two uterine lubes lull of embryos and 
eggs diverge, and end in the ovaries. 



Fio 277. - ILmukvo or Loa loa Guyot. 


Life-History. -The life-history, unfortunately, is not well known. 
The. unsegmented egg, starting in the uterus with a length of 32 fx 
and a breadth of 17 fi, grows into 40 bv 25 //, in the morula stage, 
and 50 by 25 /t in the stage when a twilled and rolled-up embryo 
can be seen, it now approaches the vulva, and the embryo unrolls 
and elongates itself inside tin* egg memhiane, which is now con¬ 
siderably lengthened, meuMiring 250 to 2O0 f 1 in length by 5*5 h> 
b*f) [X in breadth. ‘I he emlmo now escapes from the •mother, and 
passes via the lymph-stream into the blood, where it is known as 
Microfilaria lUurna. and is noticed to have increased somewhat in 
size, which Penel considers is due to imbibition of fluid by osmosis, 
and now measures 29S by 7*5 /«. It will lx* noted, howevei. fh.il 
it does not quite fill up its sheath, which is generally empty in front 
and behind for a short space. These embryos are onlv to be found 
in the. peripheral blood during the day, and not at nigld, but they 
have no relation to sleep in the host like M. bancrofli. as they 
are unaffected by altering the habits of the host, and making him 
sleep in the day and work at night. When examined under the 
microscope, they can bo seen in irregular curves, which arc different 
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from the graceful curves of M. lancrofti. The anterior V-spot 
can he seen, and pfobably opens at the apex to the exterior, as 
IJenel has observed that the stain penetrated easily at that spot; 
probably there is also an opening at the tail-spot. In stained 
specimens the tirst 8 ^ is clear, without nuclei; at 02 /ithc column 
of nuclei is broken by an irregular transverse spot; at 99 f* by a 
triangular spot; at 25.’, [i by a huge and at 207 f.i by a small spot. 
The last nuclei are aitanged in single hie. One. noticeable thing 
about these embryos is the siarcilv with which they are met W'itli 
in the peripheral'blood as compared with those of F. bancrofti. 
No explanation of ilii- i- forthcoming at present. 

It lias been though; bv M.m-on that the further stages of the 
life-history will !>»• lonml in a inaiigo-llv {('hivsof>s dimiihatws), and 
this has b.-m -how 11 to be the ease by l.eiper, who also finds a 
devclopnnnt in ( . ^iuncti, but the method of infection of man is 
unkn.iun. 

After 'nteimg the human body, it would appear probable that 
the w\ im take- some three to four years to reach sexual maturity, 
and th.it it is long lived 1 c. Iift een or more years. The reason for 
belieiing this i-* tin- fart that immature forms may be noted in 
children and the fully giown worm found in the adult. When the 
worm dies, it ma\ become cu-titicd. 

T.VJILI-. siiowixc, mi; I m n.Ri-.xer.s tw- iwvi.x Titii Emukyos of Maria, 
b'tn<fh \mi l.fti but. (Momnrji j-rom 1>k. G. G. Low.) 


A\i r.iy h*i>gth .. 
No-r.iye I'le.-idtli 

»i * ■ ik in »1 U- fit tin 1 hm<1 
V- - |n -t limn lh .el 
Eg", • i.i\ > 1 .1 *4- } .. 

Cli.u.ii i> 1 of 1 m\ 1 - in 

iln* il -ji. 1 in, -ii■■ 1 11 

sillies 
Peru nl 11 n v 


Periodicity when limit- 
of .sleeping and w.d: 
ing changed 


Jiitii in El tit tofti 
Einf‘iyn< 


1 ■ u7 millimetre 
feoii.Sj millime¬ 

tre 

0*030 millimetre 
ceuofi millimetre 
<1*030 :' 0*03* millime- 
lli* 

Spit .1] < uiK 


In IiIixmI at night (or 
in <*»|inl mimiicisin 
lilood liv day ,in<l 
night. Viji, et< ) 
Imerii <1 


T.aa loa Embryos. 


oj5 millimetre 
<>•0075-0*0070 mill ime- 
tie 

o*o*j millimetre 
o*oi 10 millimetre 
o*o.* j, X 0*033 mill ime 
lie 

In wavy lines' 


In blood by day 


No change 


Pathogenicity.— -Tt may lie noted under the skin of the finger, the 
back, the breast, the scrotum and penis, the eyelid, under the 
conjunctiva, the mucosa of the tongue. It moves quickly, and 
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irtay cause itching, creeping sensations, so-called Calabar swellings, 
irritation of the eyes and of the glottis (sec Chapter LXXXVT11.). 

Setaria Viborg, 1795. 

Synonym*. —flamulariu Tmitrier, 1793; TcutacuLuia /•■ik-i, iSon, lire Hum*, 
1797. 

Definition. Filar iidre with diitinous nip; (:md |>.qull.r> .irnuutl the mouth) 
which is deeply notched l.itor.'dlv anil Ims mi durs.dly md vc'iit rally. Tail 
in both sexes with caudal appendages. J’.e.isitii 111 m-ious cavities ol 
luniinants. 

Setaria equi ilmelm, 1789. 

Synonyms. —Irwi/iuwY/u/Hjfc AI>ImI>I, 17S9; /(ii.r../#/»(viiu‘l«n. 17S1J; 
lana lynifdiatiai Treut/ler; Trill.u nhiin tii'; n.»/'»#■.•, „r /'-iler, 1N-»•»: 1 'ilarm 
papxllosa Ke.dulplii, iSoj; /•. Ji-iihiiii* hinH:/im/i* Kinlnlplii, iHao. /' h-uuini^ 
Dicsing, 1831; SboHgvhn hunch nth* ('obhold. 1 .v-u. 

History. 1 K.'i is ln'ipu'iuly luimd in lin< .1 - and .i.-e*. sienrrnlly 
in the abdominal cavity, but .dsn 111 ilie Jivei, li-niale genii.di.,. .111 I ciMniiuu. 

It is iloubthil whether Hi' 1 1 iiim.it me Filarur, so lomnioiily met with 111 
horses'evi s 111 India :uid l evlnn, 1 11 Inn:; in 1 hi sp<i i<Iveilln 1 li.e> r» < 111! 1 \ 
put lentil the view th.it tl.ev an dm in 1 in i.iilh 111.n 1:1 /■ '.t 

Ollier I .I.se.s iiilve 1 « en nuliied be I!l iik lend I!i< i.i. .ire »nii lai'-inw 

Morphology. —Whitish fililonn body, pointcil po^h-mily. I'ululf with 
delicate transvtT.se striata, and mouth small, ruiiml. with iTiiliuuus ling and 
two lips, anti papilliform pnnt-vM-s dois.dlv and \1mh.1IIj ami twn snli- 
metlian papilla*. 

Male u to 8 centimeties in length, vviili pn-dnim 1 \lieiiiny spn.il, with 
/our pre-anal anti Itiur post-anal jiapiile, and two mieiju.il spuules. 

J r cmalc 0 to 1 z lentimi-lres. 

Pathogenicity. -Nil. 

Sum \mii.v Dm hoi i-:nt l.t-ij>.r, njii. 

Onchocerca Dieting, iN|i. 

Synonym, OiiciHvr. ii t u plin. iX|t>. 

1'ihiriitl.T witli thiek cuticle pu-.M-M.ing -piioid thickenings. Male 
with always four pre anal papilla : iemale \eiy long, with vulva 
•situated anteriorly, Yivipaiou-. Name t!< lived limn le/Misr (‘ a 
hook ’) ami s C a tail ’). 

Species.-- Vncho ini volvulus Leui.kurt, jNuj. 

Other species are common in fa 1 tie (). ,; r » hsoi.i (leland anti 

Johnston, i(>ro. in Australia, <) gullnrosii Neumann, min, in \lgeiia 
and Tunis." They cause mu horen i;ws. lleland and Jolmslt n 
suspect that 0. i-ibsoni is '-plead bv lice, especially 
vituli. They report imding a I’roto/iul p.uasile -nnu-what like 
a ilerpetomon.is or a (’rithnln in 0. gibsoiu. 

Onchocerca volvulus Leuekart, iN*o. 

This worm was discovered by a German tnetlieal mis-i'siaty in 
two tumours 011 the scalp and ehest of negroes in tin- * n»M < o.isf 
Colony, West Africa. Lahadie, I.agrave, and Deguv found another 
specimen in a small swelling in the arm of a soldier from I bihomey. 
Prout next described two cases in Sierra la one, and Brumpt a 
number of cases in his tour iu Went Africa, and Tulleboin has 
thoroughly studied the condition. 
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It is found in Sierra Leone, Gold Coast, and Dahomey; but on 
the Welle, between Dongon and M’Bir.i, it is said to occur in 5 per 
cent., and on the 1 1mriburi, between Bonta and Idembo, in I per 
cent, of the population. It has not been recorded as far south as 
the Congo. Tliozc has recorded three rases from Dutch Guiana, 
and Lei per has recently confirmed its occurrence in Guatemala, 
where, according to Robles, the injection is very common, 

Morphology.- The male worm lias a while filiform body, slightly 
attenuated at the ends, cuvrinl with a transversely striated cuticle, 
measuring 30 to 35 nulliim ties in length and 0*14 millimetre in 
breadth. 

The head is founded. lie- month uii.inind. the alimentary canal 
straight and iindihViinitialed, the amis subterminal 0*040 milli¬ 
metre in front ol ihe posterior <*n<l. Other canals ale reported, 
wltich proljalilv belong to the gnuiative and i-xtietory systems. 

Thi' tail is -tionglv it curved, and somewhat tint triad on its 
concave .1 ;|u** t. Bj umpt reports three pairs of papilla- on each side 
of til-- an«l three pail - of po-i anal papilla-. There are two 
tnu ipi.il spicules, tin huger i 77 //. and the smaller hj /* in length. 



I'm. 'Mff’Korir,\i:i \ or Onrl.,<r t 'u;a volvulus Levckart. 

f\lif I-■ 1 1!»■!m n'ji) 


The female is longer and tin'- K« 1 than ihe male, measuring (10 to 
70 millimetres in length and o- v ;o millimetre in bieadth. The 
cuticular <4nations are ring lik* and well m.ukcd. The tail is 
leciu ved. I'lie uterus is seen full n| eggs and larva-, and the vulva 
is 0*70 millimetre from the anti 1 i**i end. 

Life-History. Tin- \unin is -.ml to lie in n lymphatic, which 
become- mihimed. and a pt-ril\iiipliaugiti*- e.iu-es a condinsalion 
of cimni-ctix,■ 11 -sue, in wliiih m di - and females aie embedded, 
leaving ihe po-nuior i-nd ol tin- male and the anterior end of the 
female. fri<* in tin luiiph -pan-. I he ••nibnos pass out of the uterus 
into this spate, when tin y can he hmnd 2=0 to 300 /^in length, and 
5 to f> fjt in breadth, with .1 11 unified head and a body which tapers 
(luring the last lihh. and terminates in a pointed tail. There is no 
sheath. The anti-rim V -p >i is ch-aily seen. The microfilaria have- 
not been seen in the blood, and 1 lit ir fuitln-r development is quite 
unknown. 

The embryos have recent k In eii tumnl in t lie blood, and Brumpt 
is inclined to think that the lm 1 her development will be in a tsetse- 
fly! The adults live for years, in the human body. 
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Pathogenicity. —Lymphangitis, perilymphangitis, sometimes acute 
and with fever, and resulting in small tumours, are their pathological 

signs, . - 

" • 1 . 

Family 7. Draccmcumd-Si Loip«r. i<n_>. 

Dracunculus Kuiplioff, 1750. 

N01 natures wilh small males ami long leirnde-. In the latter 
a vagina is wholly absent; the embryo- being di-eharged by rupture 
of the gravid female. 

Dracunculus medinensis (I.immu<. 175s). 

Synonyms. -Dracitncuhis vvlerum Wl-rh. 1«>74; Vena nwdinensis 
Velsch. 1074; Draeitm ulus persarum Kamph-i. r»n)i, iiorduis tnedi- 
nensis Lin me us, 1758; Maria drininunht\ IlnniMi - , rSiy: F.crthi- 
npica Valenciennes. 1850; Draatiu itln s nuduiaisis ( obbokl. 18O4.. 

iJracimcnhts mediums! s. commonly called the guinea-worm, the 
dracunculus, Heinwimu, l>r.ichwa--erw unn, t.inkwmm, or dragon- 
neau, is endemic in tmpiial Afii<n. India. lVr.-ia. Turkestan, 
Arabia, and some placid in South \meriea. to which it was imported 
from Africa. 



Fro 27 9 ■■■Phit n>n lit ii< nu Jinn’'i* I.inn.-tt,. 


It has been known since the most nmole peiiuds. and il was 
probably the fiery serpent liniitioned 1>\ Mo-' - who apparently 
knew the. method ol twisting the worm out on a -.tit k. a- he appears 
to have, made a model of tin.- method of i\«ia» lion. Galen called 
the disease caused by these worm- draeoiitia-i-. 

The anatomy of the worm wa- r,itcJull\ studied by Bastian in 
18G3, and the infection of Cyclops with the lana wa- ob-irv«d by 
Fedsclienko in 1870, and coulumed later by Man-on. thailes 
found a calcified guinea worm in i8yj, whit 11 he dc-mbed a- the 
male. 

Leipor. 1907, has repealed these expeiinnni-. and has furlhei 
proved that when monkeys are fed on infected C\ clops the male- 


and females can be found. 

Morphology.- -The female is a long white filiform worm v 1 fo 
80 centimetres in length and 0-5 to 1*7 millimetres in diaim-h r. 

The anterior end is bluntly rounded, and tariie- the .-mall terminal 
mouth, which has tw f o lips and two lateral and font submedian 
papillae. It leads into a straight alimentary canal, whit h atrophies 
considerably in the fully developed condition, 'i he large uterus, 
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which occupies the whole length of the body when rilled with 
embryos, evacuates its contents by a rupture close to the mouth 
and just external to the papilla:. The tail is rounded off, and 
carries a small bon l ehitinous hook. 

heiper states that the male is only 22 millimetres in length, and 
ha- live pairs of papilla*. 

Life-History. -The males ami females live in the connective 
tissue about the nie-enlery, and .1 fit r eopulation probably tlie males 
die off. When the female 1- giavid. sin* moves, head first, appar¬ 
ently in snatch of wahr. iisiiallv downwards lowatds the leg or 
foot: more rarely sin- nii.v.s to tin hand or arm, and very rarely 
to the head. V* 1 i\«• 1 midei the 1 pidermis, .-In* bores her wav 
through the 11«-fj» la\-*is, while a little Intlla on tin- surface math* 
her ptesi Ui’, . 

Whi n this bulla bursts, a small hole seen. at the bottom of 
which lies the vulva, Ihiough which the tube of the uterus has 
piolapsed. bending the head to one sidi>. Clear fluid can be se< n 
escaping ftoni this tube, whi. h, when examined, is found to be full 
of embryos. 



l'li^So T,\i<\ \ or />j.u tnn n/u-. nndnu kw. l.iw.n.s 
iAfl'T l.o(is,s, truiii Mriisi-’t * 'L'liijH-nki.niklh'itcn.') 

The segimntation of tin* igg takes plan in tin uteius and the 
embryos are born alive. 1 lnv .ire Mat. pointed little bodies. 
<>■() millimotn in luigth and 17-3 ^ in Imadth. with a narrow, very 
pointed tail. Tin* mouth is .it the auteiior end. and h ads into an 
alimentary canal with an amts, Iheie i- a little .sac on each side 
ol 1 he loot ol the tail, \ivordmg 1 o l.eipn, these lit tie larva- cannot 
swim, but cither dn: or me swallowed b\ a Cyclops, fn ilii^crusta¬ 
cean tlmy p.iN-, lrom t he stomach into 1 lie r.irlmu, where they develop 
tor loin weeks. T.cipef describes ihe liist eedysis as taking place 
about the eventh to unitli dav, and the m-coiuI between the tenth 
and eleveia h d.o*. alt* r vv inch pi-ugn-iv e hi-tologic.il changesoce.ur. 

’ Alter the loiuih v\eik 110 Imlliei change take- place, though they 
can liv e Im leiu one (lav - m the* vt/nps. When placed in 0*22 pci 
Cetil. solution n| hyili o.-hloj ic. acid, the ('ydops i< promptly killed, 
while the larv.i appeal - to be -tumilaied, undergoing ecdyr.is, and 
escaping troni t lie (‘\*, /»»/•■. by boring it-way through the chinnous 
cuticle. In a monkey hd with mleeted Cyclops, thiee U males and 
two maleswore found. It is. t lieu-lot e, correct to assume that man 
is infectea by ingesting mh-tiled Cyijops with hi- drinking-water, 
and it is probable that, set iice in the stomach, the larva enter the 
connective tissue by boring their way through the stomach-wall. 
Pathogenicity.-- 1 he worm causes dracontiasis (see Chapter 

Lxxxvirn. 
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Family 8. Mermithida?. 

Nematnda with a diagonal fibre system in the cuticle, wit limit anus, and 
with six mouth papilla*. 

The male has two spicules and three rows of numerous papilla*. 

Genus.- Mirmu* Dujardm. 

Mermislhijnnlin. it* 15. 

Mermitlnd.e possessing the di.ira< lers of the family. 

Submenus (Agamomermis) Stihs, n>.p 

A purely colledive group, wlm h contains hums -cxuslly iinm.ilure and 
not e.ipable ol iioing delmikly plaeeil, 

(Agamomermis) restiformis l.-i-b, issn. 

Synonym. -Iilana nthf-rnn* Li i<lv, iSSn. 

In 1 HS 0 Lridy left ived I mm Womlw.iul a worm win* 11 w«i-> supposed to 
liaw* coin*- limn the urethra nl a man li\ ms* in Aim-rn.i. Miles has re¬ 
examined this speutnen, and < < includes tli.it il is an Vg.inumx-nms. 

The cuticle is i» to 4 s /! thu k, \iith a di.igon d nl ire s\sO-m. "I he head end 
is attenuated, ami possesses a \or\ small ti-inumd mouth without lips, behind 
which are six papilla- 'l In- exuelorv poie (■') is o*jj.i millimetre behind the 
mouth. The ph.irynx is sii,light, and op* us into the evhndmal intestine, 
which is a dark caral slriu ture: but ihere is no amis ami no laudal papilhe. 
'I'lu* tail is culled ventialle and blutillv ionml<-<l 

On one side oi the o-suphagus there is a blind .-.u . wlm h pmbablv u piestnts - 
the tat body. 

J-ihout p) f'o:iuiii'. <•»/-. Leuly, isy». JVthups this wmin might to be 
classilied here instead ol umh-i 1*iI.lii.i . 


FamII V <). Ast VKlIi.l, C*nl)|)Jilil, ]8<i{. 

Definition. Neinaloda \\i 1 1 1 lltrm lips one median doisd and 
two subniediun ventral, totalling one nmdlnr in \eiitial median 
line; (esophagus with a bull). Male with (om oi) two spiiuhs; 
female with two ovaries. Ovipaiuiis. J h-veh.pnu ul Khived to 
be direct. 

Genera. -Jv-am. and I.i’goi/nU^caris. 

Ascaris I.innuiis, 175 S. 

Synonyms. SfoniitchiiL! iVrebooin. iS;o; l-'tiun iiiy,i'iU r. t*oo. 

Definition. -Ascarid.i- in which the oral cavil v is mu rounded bv 
tliiec large lips provided generally with dentil nl.ited holders, one 
placed dorsally and two vvntrallv . Male with two 1 qual sph uh s and 
numerous pre-anal and post-anal papilla-. Vulva in flout of the 
middle of the body* Shell of egg thitk. vvitli outer albuminoid 
layer often raised into numerous projections. 

Species. -Ascaris litmhricoidcs, A. ievaua, A. manfima. 

Ascaris lumbricoides Liimams. 1758. 

Definition.- -A \i aris with reddish-yellow colour in fresh condition. 
Oral papilla* finely toothed, without inlcrlabia. 
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Remarks. - -This is one of the most common parasites in the tropics. 
It is, however, possible that other species escape recognition by being 
casually cons-ideivd to be A scans lumbricoidcs. It is usually met 
with in the small bowel, but may be found post mortem in the 
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stomach, a-Miph.i^ii", mmitli. hum 1 , larynx, trachea, <>i bronchi. It 
may also be found cm a pi hi* limn th« amis. Mon* rarely it has been 
seen in tin- liver, eausinu iibsa-^s. in the ( anrrealic duet, and in 
the \eunifomi appendix. and in wmni ab- ts-es in the body-wall. 

_ r-ually it gives rise to 



no sunptoms, but at 
tiling, when in largo 
mnnbirs, it may cause 
patholngix al elfei ts. 

Morphology. -It is yel¬ 
lowish in colour, with 
often a faint trace of a 
reddish lingo. In form 
it i- sjuiidlc-shaped. Male 
i.^ r5 to 25 centimetres in 
1-nglli and millimetres 
m diameter. The pos- 
t erior extremity is conical, 
and bent \ enlrally, with 
two spicules 2 millimetres 
in length, and broader at 
the tips. On each side 
of the cloaca there arc 


n.M'-m-M. seventy to seventy-five 

(5Eerophotuj:r.ij»h by j. J. Jk-ll.) papilla?, of which seven 

pairs are post-anal. 
Female tfc 20 to |o < '-n timet res in length by 5 millimetres in 
breadth. ;The vulxa i> at the junction of the anterior and middle 
thirds of the .Isp^y- 

I 4 fe-History.-^-rhe eggs an laid in the small intestine, and appear 
uribcgmentcd in the faces'- llu-y measure 50 to 70 [jl in length by 
40 to’ 50 fjt in breadth, surrounded by a thick transparent shell, 


(Microphotiij-T.ip 1 .’. by J. J. Jivll.) 
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.which has an externally irregular coating of albumin, which is 
stained. brovraish-yelloW by the stercobilinof the faeces. These eggs 
can stahd"alteration in temperature and moisture. I n warm, moist 
earth the embryo appears in about a month in the form of a spiral 
roll, but does not hatch until it reaches the interior of man, when it 
develops into an adult, as was shown by the experiments of Davaine, 
Grassi, Calandruccio. J ,utz, and Epst ein. 

Leuckart and von Linstow believed that an inlcnneditftehost was 
necessary. Stewart lias shown t h.i< tin* lar\ ,il f»>ims alter hatching 
from the eggs ]>ass into the liver and 1 hence !>v ihe blood-stream to 
the lungs, whence they re.icli tlie stomach by migrating nj) the 
bronchii and trachea. 

Stiles found that the honse-tly could e.ury the egg. which passed 
through its alinicntniy canal imalieied. 'Jlie worm matures, and 
deposits ova in one month from enteiing tliebody. 

Pathogenicity. It is «mly pathogenic in large numbers, or when 
it invades tile liver, causing ;i1n e^, or the appendix, causing 
appendicitis. The lan e m tin- lungs npp.ucufly cause bronchitic 
symptoms. 

Animals. ---Monkeys, dogs, and peihaps pigs. 

Asearis i'} maritima l.tuckart. iS7t>. 

A11 immature worm, po-,*i|>lv a-a identalh swallowid in looil, was 
vomited by a child in Noith (iiveuland in 1805, and was supposed 
to be an immatuie temale . 

Asearis (?) texana Smith and Gnellie. 

Stiles appears very doubtful as to whelhei this woim is an 
. I.scam. The fern.lie only is know n. m< asm ing =yS to ho millimetus 
in length. I u rineeggshnl>\ jo^t. ll w,i.- Immd in a man in Texas. 

Toxascaris 1 eipi 1 . u,"~. 

Definition. Asearida* with the (interim end ol the body bent 
rlorsallv, cuticlchnely stiiated, (esophagus imple, without a bulbous 
portion. Palpi of lips club-shup. <1 .Male with a in pel ing, acinilar 
tail, and without vential piotiiher.iure lx hind anus. Six pairs of 
post-anal papilla* in iwo groups, the ventral pairs continuous, with 
a prc-anal row on each side of the body, and three lateral pairs on 
the outer aspect of thg tail. Testis lies in the anterior part of the 
posterior half of the body. Seminal vesicle long and tubular. 
Ejaculatory duct short. Female, with vulva about the centre of 
the body. Egg oval and smooth. 

Species. —Of the species belonging to this genus, only one. 
Toxascaris canis Wernei, 1782, is known in man. x 

Toxasearis canis Werner, 1782. 

Synonyms.- —Lwnbricus canis Weiner, 1782; Ascarif canis Gmelin, 
1780; A. marginal a Rudolphi, 1802; Tqgfcsc&ris limb ala Raillict 
and Henry, kjii. 
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Remarks. - Tovasiaris ranis is the common /I scans of dogs, which 
usfd to be called .!. i a iris, but recently Leiper, when examining a 
nuniberof specimens of .1. lumbricoides in "Egypt. found among them 
several smaller and appaientlv younger form". On examining these 
liefound that they had winged expansions on either side of the head, 
which indicated lhat they were not A. lumbricoides. On further 
examination they proved to be the "ame species as that found in 
clogs, but differed from that found in tat". I’p to that time. .1. cani s 
in the dog and 1. mysfa\ in the cmi were supposed to be identical. 
Finally, on cuielul .m.iU'iiiie.d examination, it was found that the 
two not nu n 1\ dii'en-l eonsidi tahly from one another, but also 
from A. 'itnibiiiuidc'*. lit therelon* hunted two new genera--- 
To ni\i tin n and /iV/ieufre. So far, Tovascaris has only been 
molded oiiee in man 

Morphology. Body while or reddish, head nirved dorsallv, with 
two ineinbr.iiioii" lateral e\j>ani"oii". broader behind than in front. 
Male 3 to to eeniimi tn> in h uglli. with mrved tail, possessing two 
small lateral membranous wing" ami twenty six papilla*, Female 
g to iz eentimetns in l> ngili, with an nl»tii"i tail. Eggs 75 to 80 /t 
in diameter. 

Life-History. De\elopnii nt 1- "innl.ir to .1. lumbricoides. 

Pathogenicity. It olten ca it-es inlr-linal and is rve symptom." in 
dogs. Vo-.t mortem tip* iiiiimm of the intestine is tunn lied and 
catairbal. 

Belascaris Leiper, 11)07. 

Definition. A"e.iiida- with the anterior end ol the body bent 
ventrally. mtiile mai"ilv ."lii.ited, <r"Oplugii" with a distinct 
bullion- poiiion. .Male witli a prohiilar lad like a closed list, 

w if h forefinger "«‘iiii exti n<li d. Immediately behind the amm there 
is a pioliibcr.iiiiv. with .i pan ol papilla*. O11 the tail then* are 
two \intial and two Initial |i 1 - of p.ipilkc, the lips of wliieh 
sitppoit a "light exp.in"inn of 1 1 n iiithle The te"tis i" situate in 
1 ■ anterior half oi the l>od\ I hr \ «--i« ula seminalis is remarkably 

Ion-' ami their i" a short epu ulalory dm t. Female with vulva 
sit mini in ih< anterior part of I lie bod\. Kgg with a lioney- 
con ibe I "hell. 

Type. /jV/it'i £«■/' Lilli "illlMlik. lySS. 

Belascaris cati Nluanh. 17*8. 

Synonyms.- l-u-urm w/vs/ui Zeder, jNoo; Asian's alata Belling¬ 
ham. 1839. 

This /lstem’s i". o'iip.p.u in cats, and has been recorded nine times 
in man. 

Morpjritfogy. Head iinv.-d ventrally, with tw'O membranous 
lateraj # jWcpatnsion". Male 1 to (> centimetres in length; female 
4 to id<ientitfetros in length. 

Life-History. --Similar- 1 <> .1 l»v,ihriioirfcs. 

pathogenicity. —It rarely causes any symptoms. 



OXYURIDJE 


« 7 


Genus Lagochllasearis Leiper, xqoq. 

Definition. —A scarida with dense cuticular lips and interlabia 
surrounded by a ridge and furrow, separating the lips from the iv*t 
of the body. (Esophagus simple. Shallow ledge-like cuticular nlae 
extend along either side of the body to near the tail. Eggs mosaic. 

Type Species. — Lagochilasearis major Lcipcr, 1900, in die lion. 

Lagoehilasearis minor J.cipcr, 10ro. 

This species has been found in the pus of snbcutaneou&^bscess 
in man in Trinidad. 

Morphology.- -Males <1 millimetres in length by 0*5 millimetre 
in breadth, with bent posterior part ot body. Female 15 millimetres 
in length, straight posteiiorlv. The vulva, with two projecting lips, 
opens (> millimetres from the antcrioi end. 

Hosts.-- I‘»issil»l\ tine ot t he Carnivora. Man is ail accidental host. 

Habitat. lhob iblv ini<—.1 in.i 1 in iK normal hosi. Tin: specimens 
were found 111 :ib*resse*« imdei 11n-skm in man. An alin'd species, 
A. major, occurs in the intestine of the lion in East Africa. 

I'amit v 10. OxYi RiTni- Dnjardin. 

Genus Oxyuris Rudolph i, 180 

Definition.-- Scmalmla in which the three labial papilla' are not 
very distinct. tEsuphagu* long, with a double dilatation. Skin 
markedly striatid. Male with can veil posteiior end, one spicule, 
and two pairs ol pro-anal papill.e. Female with straight postenoi 
end. which tapers to a point Vulva in the anterior pail of thebodv. 

Type.- -Oxvnri' vorihiculaiis l.innivux ryfiy. 

Oxyuris vermieularis J.innaus. 17(7. 

Synonyms.- Iw/i vcnniciilari^ I.i minus, 171 >7; Fusiana ver- 
micitlaris Zedei. 1 Mi»*. 

Remarks. Owitris vcrnncultiri^ i- ihe pin or thread worm, and 
occurs, as far as is known, onlv in man and all over the world. It 
is believed to live in the. lowei p,u 1 of the small intestine at first, 
and then the gravid females travel to the huge bowel. It has been 
known from the earliest time". 

Morphology.- -1 Lis a minute white round worm. wi th transversally 
striated cuticle, which forms two ridges along the ventral and dorsal 
surfaces corresponding to the lateral jidges. 

Male is 3 to 5 millimetres in length, w ith a spirally rolled posterior 
extremity, with one spicule and six papilla 1 . Female is 10 milli¬ 
metres in length and o-fi millimetre in breadth, with a long pointed 
tail. 

Life-History.- -The egg. when deposited from the uteius. measures 
50 to 53 /*by xCt to 24 pt, with a thin slull and a faiilv well-developed 
embryo. The dorsal surface of the egg is more convex than the 
ventral. These eggs escape in the faeces. Thov are then reintro- 
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ducod into the mouth or nose by self-infection, fiuits, vegetables, 
etc., hatch, ami grow in the small intestine into male and leinales 
After fertilization the males die off and the females travel into 
the c.’LTiim, and later into the colon, and have a gn.it tendency to 



Kii,. 2 ?» 7 . 1)[ vm oi'mi.nt m <h vitro. or mm n/itrii, 

(Alter Luuckait, liom Stiles.) 

wandt'i thiough the aim- to the outside. 1 lie dmation of life o| 
(> ■'mint ti/iiir in the human bodv i-not known. 

Pathogenicity. In huge innuhei- max set up eiiti n» nliti-, m 
-mall number-il cause-onh imlatiou 

1)1 \ I MON lilRSAI V. 

Definition. Xeiu.ilodu with tine ciiiicuhr bmsa in the male. 

Classification. 1 emei uixesiheliillowmgtuhlelortheililiririsua- 
tnm ol tli*‘ \a« ions Imrsa Le i unihe- represent' b\ spn ie- hi nt m: 

A Mouih u itli -imple poic. no lmceal cap-ule - 

to' Male with hue* bitr-a and elongated lays - iemale 
oviparou-, uteii di v eigent o\ ljeotnrs present. 'inies- 
luial ])ai.i-iii - y'i h iinslii ue' vlhttf. 
i'/.i M de well -hoi ■ Inn-a and snmted lay-; Iemale o\ ip 
.non . uh-ii eoiiw rgent. o' pec oi- ab-em I uug 
oaia-iii ,\lcf \ iiJtc. 

1’. ibni'li a -uuple op. mil... l.-ading mm a !.u.;e l-uee d e in u!.- 
guaidi d 1»v . lut nioii- i u< i in i : 

Moillll eapMili bent doi>allv and ga.:] ■ 1* ■« 1 b\ palled 
bti.iiei'.db un.mged plate- I'.v , /.".. , iu.. , /i'V. 

IMate- Wlih smooth edge \Y Ctilor. 

I’lul es wit h toothed ede. 1 i:c\loslo m.i. 

lb) Mouih eap-ule triinm.il miauled bv t tug til -eta- 
SfraHvvbtiw. 

BURSATA. 

h'AWIiy II. SlRONCV J.TU.I- CoblioJd, I S<i |. 

Xeui.itoda xvi*h cylmdroid, rarelx liltloriu bodies, mouth u-uallv 
with wide buccal capsule, with ring ol e.hnuious amiatun . and au 
‘esophagus mole or less cnl irged posterioily. Male with a buivi 
copnlalriN ami two eipial spicules. IVtn tie with two ovaries; 
vulva situated medially or posteriorly. As ,i mle, the specie- aiv 
small. Oviparous. 

Type Genus.- -Strongylus Mueller, 1780. 

Other Genera. - Triodonlohlwnn, Looss, lom; tjiwhhagostomum 
Molin, i8f>o. 
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Triodontophorus Looks, 1901. 

Synonyms. -7 riojmilns Looss, 1901, ncc Westwood. 1845; Term - 
iicn-> Kaillict and Henry, 1909. 

Strongylidie with small, almost spherical, thkk-walled oral 
cavity, arising from'the floor of which three tieth arc found, each 
of which consists of two surfaces joined together at an acute angle. 
Male bursa is finely s»Trait rl at t h« edge. The female genital orifice 
is situate a short di^i.uuv in fiom f*f the lip of the fail. 

Pound it) hoises .nul nu n. 

Triodontophorus deminutus Kaillut and H<mu\, 1005. 

Synonym.- Iiniidens denunuiit' lUailliet and Henry. i<;05). 

K'ailliet and Henry in 1905 disci»v« led that .1 male and female 
paiasifc piescntccl in iSnjs bv Mone-M-PT t«» the Larin Natural 
ITi-toiy Mus.-nm, and collected post-moilem from an American 
negro who died in Mayoth, wi r< not ankylo^tonn s, hut bt longed 
to Look’s. gt mi" rriiuiinilnt'korii'* 1 la v named them ticminulus 
because of their small si7*\ Liiper also mel with some specimens 
oi the same hutics eoili ci« d "t *d Hid and 1 cn 11^' Marques. 

It has now lu\ii recorded in .■ l'.'iuln-i of t ,ise- ll i ■ found in 
inonkev J . I lini inn in d ha 1 a 1 d i*- the I nee nui si me 

Morphology. - To till- naked iy ill'll '■i/eairl geiii ml appe.iiam e lc'-embh* 
those* of rivkvlostomes. Tim hoilv is while evlimliical, tapeiiug tow.nds 
the end. Cuticle tr uisvi pelv sin.iieil 1 iiunis nu iiu-ih.nminji transverse 
tnld across 1 lie \enti;il suit.ii< *»f lln Ini lv .it ill*- le\.-l ol iIn e\, r. Imy pore. 

The Tiiniith-* «>Ilrti is iiiciilc-i.it'-lv d*** eh pod with ,i depth i.f o*oj mill mu tre. 
TJu- .iiin-i mi siiuuie c .u:u- l<>i>r mill liaol* like * uhnmdi.ii’ papdl.e, .uni dm 
edge* Mirionnds the mu.m<i t■ • die pH.uiii mill a di.utile series ot delicate 
loupes i ■imposed r»l iiitnle 11.. '■ *\\o imis eonsiilnti- die imitiuI and 
internal cro’viis ol flu I'oroii.i i.id> ■(.. 

The inuc'.il capsule is a luinl |>* d * humous .tnutnie • ipped and 
enveted in hv the mouth-c oll.ii in.I die c mona J.idi n,i. l*o*’tenorly it touches 
die diluted cud ol lh<- «esnp!i..“u-., whose (hmiious hump expands into a 
inline! nulling with die cuticle on do- nut'-ide ol the (esophagus, and coming 
ii» .■■ * In .uticleol die huec «il c a\ 11 v ll shows- three etitioular edges projeel- 
11111 iiiti. the lum< n. which tire loiiiiniuil forwards ns dui-e stout chitinous 
jiroi.ns oi teeth one dorsal .aid two ventral. 'Jin* characters of these teeth 
are '.pee Mu ,dlv ntiportant T lu*v .ire formed of two plates curved longi¬ 
tudinally iml meet m foim a keel. The (esopliagu- is muscular, o*fi milli- 
metie long wish three lleshv valves guarding it. entrance into the chyle 
intestine. r I h<- n- ’.11111 is j-horl and ends m the aims, whieh is 0*^4 millunotrc 
ironi the tip il r.-.i- i.ol The wtorv svslem opi-n-. uii die ventral surtuce 
halfway bet tv* en tin* postenor limn ol the buc< al cavity and the nerve ring. 

The male is erj millimetre’s long by o*y> millimetre in brciulth. with a 
spicule o*o millimetre long, hemale 1. 1 ) lo u> millimetres in length, and 
0*73 millimetre in breadlli, with a tapering posterieu extremity. The vulva 
is nearly 0*48 millimetre- from dm hinder end The vagina is dun 1, and opens 
into two uterine tubules. The iiteinm '-ggs ate no to So /t |»y jo //, with a 
delicate shell aud often a moiul.i. 

Lite-History and Pathogenicity.- rnknown. 
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(Esophagostomum Molin, i8bi. 

Strongylidai in whidi the mouth is small and circular, with .1 
chitinous ring, which carrier a fold and six papilla-. There is a 
marked swelling just behind the anterior extremity. Male bmsa 
with two equal spicules; female with two ovaries, and the vulva 
opening situate near the anus. 

Type Species.- <E. snbitUdum Moliu. iSbr; dtuilaimn (Rudolphi, 
r-So;,). 

Species. ■ , F^>fiha"oslotniun af^iostonimn and <F. 'c^hanodomum, 
var. thomazi Railliet and Homy, Kjoq. are known in man. but other 
sjiecies are found in the gorilla, chimpanzee, and other monkeys. 

(Esophagostomum apiostomum Willaeh. 

Synonym.-■ -thsoldm^hnnum hntmjdi Railliet and Henry 1005. 

This worm was found byKruinpi in cyst-like nodules in the cjecum 
ami colon of .1 negro on the Ohio Rivei near Rudolph's Sea in Hast 
Africa. Found also in m<>nke\-. 

-T'AfXoiding to I.eipci, this p.ii.isite ocems in 5 percent. of the 
natives ol Ronheiu Nigeii.i. 

Morphology.- -J'omale S\-> to io *2 millimetre-; loin.- bv ■ -ao;, In 0-325 milli¬ 
metre bi o id, white .mil evlindriv.al taperm;; towards the imstcrior mil. 
Cuticle Lranmen*ely slu.iled There is .1 dimension behind the oral cavity 
which is formed ol a cutu-iil.tr baud with a mown with twelve spines; on the 
ironl ami inner side lamella:; six head papilla* (two lateral, four s 11 billedianj. 
Posterior end 1011 nded op with three broad undulation-.. 

Life-History. Outside tin- body similar to that oi tin Ankv- 
lostomes. 

Pathogenicity.- 'I he young iorm ey^i like nodules m the largo 
intestine*. 


(Esophagostomum stephanostomum vat. thomasi Railliet and 

liemv, rt)oij. 

This species was found by Wolferslon J honias in tumours, 
numbciing 1S7. in the large and small intestines of a man in Brazil. 
The tumours win* in some instances large mough to diminish the 
lumen of the bowel. Racli tumour contained a maly and a leinale 
worm. The species (F. s/e^hunosfontiiui Stnssich iqoq, was found 
in the large intestine of the gorilla, and <1 variety. stf-}>luuiostiwimn 
var. 1 fontigera Railliet and Henry. rno*i. i*- found in the ehimpan/.ei. 


Morphology. —Body vyhmliii-.il, thick, only attiminted towards the e\ 
tremities. Buccal capsule with an external crown ut -,8 lameJl.u AI.il** 
17 to 22 millimetres 111 length and 0*75 millimetre broad Huisa limit at 
the sides, with one spieulo i*^S to 1*175 millimetres long. Female i‘» lo 20 
millimetre.s long by o*q millimetre broad. Vulva in front of the aim-. 0*5 to 
°* 5 2 5 millimetre irom the posteiior end. 

Life-History.- Not known. 

Pathogenicity.- -Forms tumours in the wall of the, small and 
large intestines. 
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Family 12: Mi-'i vsjiioNf.Yi ipa. I.eipir, h,i 2 . 

Nemntoda with simple mouth, vny small ca\ ity. and not enlarged 
to I oriii a buccal rap-tile. and ,1 bursa m tin ni.de \\ it it tine but 
si unted rays 1 w«» spicule-. 

I his laimly tin hide- .1 Hiimlx-i nl gi-urra. pata-ilu. 111 the lungs <»t 
doiuest icated .nrmals. 

Metastrongryliiue Jasper. 1908 
Metastrongrylus Aioim, imu. 

Mel.islit'ngi-Inla- wiih month surrnimilid by six sm.ill ]>.ipill.c. Mule with 
a luii.sci (;i>]-nUin\ .mil twn -piouK-s. l-em.ile with two m.mes and a lapcuug 
posterior i ini. vulva situate in the lund'-i lull ul the hed\ . Kmbryos without 
teeth, .mil with slightly drvcjn]k-d (esophageal bulb. 

Metastrongylus apri t.m* hn, 1 ySy. 

Synonyms. iioidim- puhnot.ii !.' -tp, I Hn 1 . 1 ( 1st urn upr> (iiiiehn, 1789; 
Shtwgvlu* *ui' 1 < in Ki] pin, 1 Si >1». s pmuih'ut . \h lilis. isu; S. tloogutus Uu- 
j.iiilin. ih|.s, > I Me* mg is-,1 

Mrtiti-noi,i:\ hi', nf-i. I-- iint i.ru imimmli if•mi*l in tin leuiii.hi.il tubes ul jugs 
111 tierm.niy n»o poi ienl ISiilm 1 , in -,.* per n in l.« ip/ig), m < asiuiiallv it 
mleets othei .muu.ils nu biding 1 n.n 1 / ,'m in I,in oh . K.muy, is=>-, t-mn.l 

by Kamey and bv llri-tnwi in..v In 1 iu< 1 l•<>n m.ni with this paiasiie 

1 Mesnig lei-nym/i <1 tin- \\<il 11 1 in tin I'll*.' -.1 .1 bu\ d -IS III KI.IIISI 11 1 M I g in 
|Sj^ h 1 - s.nd to . 1 1 (i in in m iln mli-sliiii but tin- is li 1 .ik*-<l upon .is 
.«1 ideui.d .is Us u> n.il li.ibit.it is 1 lie 1 1111 wine n in.iv 1 .ms.- piwiiiii' > 111.1 and 

bieiiehil is 

Morphology.- I’md\ u-I.iIimU -hint . nloiii \«luti hi blown: mouth with 
-ix lips, nl whn 1 ) the two Intel id me tin- laigi si. M.ile- to millimetres 
in length, with billiln-il bui-.i with iiM ribs m e.u h lebe. .mil tluu spa.tiles 
about 4 nuUinietn s in length I-einale- -jo to imlluiu ties in length, with a 
em veil jnistenor end < lose m linut nl win* b is I he ,imis. while the vulva opens 
011 a p.ipill.i |iist 111 lirmi nl this hggs elhptn al yi to mou by to 7^ ft, 
when oviposited, they .die.idv < out.nil ,111 enibrvo 

Life-History. <>nlv the eiiibi\om> .1 n>I l.n\al d> \<lnpmiul .ippear to ban 
Ixien studied l-rom analogy with \11kvlosiom.1 a -kin mlee.tion would be 
presumed nowaday- .mil fiirtlwi tin t.n t th.it the win ms hav» been noted 
m the alinientaiv ihii.i 1 be.iis ipute a dilleienl suhiiIk anie Jmm what it did 
years ago. as it mav be natural lor tin woints at limes to tia\el iioni the lungs 
to the bowel like ill* 1 Aukylosloiua It is inti ii-diug to note that l^-uekait 
killed tomleet sheep by leedmg them with bioiichi.d nun us lull ol embryos 

Pathogenicity. - I Ills Mibjn t has leu nllv bei ti Studied liv Suntioiilu, and 
1 oiwists essentially nl brnmhnis, biniuho piieimioiii 1, and pneumonia. 

I* \MILY J.J: TKK'IMMKri.M.YLIIi.l-. I.i ipiT, IQI 2 . 

Nrmaloda wub itlilmnt bodies- cuticle maikedly strutted trans¬ 
versely or lout'll iidinally: moitllt willioiit biiQ;al capsule or toot It 
armature; burs;i l.uue. wit It well developed rays: genital pure m 
posterior hall ol bod\ . ovipviors picscnt: o\i]>aions. Intestinal 
parasites. ’ 

Nematodirus b’ansnm, 1907. 

Tricliostrnngylidse with bins., provided with double vetili.il median ribs, 
two dorsal nils, spicules long and idilorm. without ju.ressoiy piece Head 
50 microns in diameter; cuticle with eighteen distinct longitudinal rnlges 
Cervical papilla* a I went. 
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Type Speoles. —Nrmatodivus filicolh * Uudolphi, 1802. 

Remarks.—The subgenus Mecutocirms Kualliot, 1912, with distnn t u-i vu at 
papillae and 111 Ik ular ridges little appaient. 1 on lams Hie liumau parasite. 

Mecistocirrus fordi Daniels, icy 18. 

Synonym. -A< matudirus g</iv»;;r siephens, 1 •»• •<«. 

This wuun was discovered by Dell 111 the laves ol a t'.lmiaman in I long 
Kong, and described by Stephens 

Morphology.—The male measures >j milium ires by u-g millimetre, and 
]>ossesses an attenuated lie.ul with two <erui.il papill.t-. and .1 m'Hitli with 
two lateral papilla.*. I'lie bursa shows two well marked 1 cj1h*s, (.onlinued 
dorsally on to the body as ,1 V-shaped sin. Then* is one p.111 ot ventral rays 
and .six pairs ol dot sal rays .lii .interior, two middle, and two posterior, 
which last arise Itum a common .stem. The spicules .ire very long (7 milli¬ 
metres) and delicate. 

The female incasiues 25 nullimeties long ,uul possesses a pointed tail, on 
which tin vines opens 0-2 milljiuetic limn the tip, while the genital pmo is 
<>■5 nullum-iie from the same extremity lie- nteiiiie egg nieasiiies no //. 

S 3 . 

Life-History. -Notlung Is known as to the lil< fusion. 

Pathogenicity. It IS Iioi slated will t Iici it is<»i i.s Iiot |>.i llingciu- . 


Hecmonchus < ««l»i». iSijN. 

Synonyms, HiiiHuiii hit s sub-s, lijn ; , Slrongvh x < >. 1 ‘. Mullet, }'r<> 
parte. 

StrougvIhlic with uiiviitn< <1 mouth M.ile lntis.i niloln-d. v.illt 
median |i»l)i> ;is\ muu tMi .tl, spn u| ( -<, slum with ;m ,n ce»sory piece, 
tern.tie with \ illViL situate postclinilv and pioprled 1 some tegil- 
meiit.iry appendage?.. 

Type Species.- Htcimuuluts emilorhts Rudolph). is* 

Hsemonchus contorius Rudoiphi, iso.;. 

Synonyms. -Slrnngvhi\ eaiitnrliis Kiuii>1 ]>ln rSo;; S. plnollis 
Molin, iSfir; .S. placet Han*. rSo.j. 

'Iliis worm was found bv de Magnlh.it s in a ease <>l nnamia sup¬ 
posed in hi> dtte to . 1 iikvlii^inud ihiiijciia/c. and trom winch lho 
specimens were obtained hv treatment with thymol, alter whitli 
treatment the patient rapidly remv en d. 

Morphology. -Ihu'v red or white, lililoim. with attenuated i , \ticmilies 
Anterior ext remit y with two <,eiu«,il papilla- 111 the l«»rm ->f oeth dueiic-d. 
backwards. On tide linely sinaicd Male: 10 In 20 millimetres in leiigxti. 
with binsu prou led with tw<> lobes ol win* !i tin oglu t .lines an .isynmiet' i< <il 
median Iolie. Tin* two .spicules measuri o-^ to <■■ , millimetre in length ..nd 
arc* each lurnished with an aciessury portion l ; i male: 20 to e* iiulhi.ieiiei 
in length, with caudal extiemiiy pointed \11K.1 situated in tin* |'".ti-rior 
tilth ol the body, liggs sue ellipsoidal, 70 to »»j /< lung by .| { in i 11 bn>ad. 

Life-History. - The eggs quickly develop w In 11 placed it; puie or 
muddy water, producing ihahthte emlnyos; t'i<* Inner undergo 
eedysis. 

Habitat.- The intestine of the goat, sheep. < t«. 

Pathogenicity. —Produce^ ana-mia. resemhling that of ankylo¬ 
stomiasis, anrl has a haiinolytic toxin. 
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Triohostrongylus Looss, 1905. 

Trichoslrongylidie with body tapering gradtiallv from the genital 
opening antcrioily. Head with thice small lips and blunt or 
pointed papilla:, without annular protuberances or neck papilla-. 
Cuticle transversely striated; oesophagus long. Male with the 
bursa closed roumi by laigi sidi Haps. without evident median 
folds; spicules spoon-like, wilh a boat-shaped accessoty piece. 
Female with the genital i*peiiing in the posterioi half of the body. 
Tail short, wilh two mij.iII papilla- neai the tip. Kgg thin-shelled. 

Type Species. -7 riilii^lrounvlit'* retorltifonni s Zeder. 

Four species of interest in tropical pathology: Tricfiostrongylus 
co/ubriforntis, 7 . /» roholitru v J . vilrimts , and 7 . orient alii s. 

Triohostrongylus colubriformis Giles, 1S92. 

Synonyms.- Slron^vL-s cohtbrijormis tides. 1X92; 5 . iiistabilis 
Kniltii't. r<s») % ;; Mihlili'- I.ooss, itSi)5. 

I Ins species was found 1 >\ I.ooss in post mortems 011 fellahs in 
Alexnndiia and Cairo, ami also In Ijim.i in a woman in Japan hi 
man. howevei. it is onlv an accidental ]»«irasite, being usually found 
in the duodenum, rarely in the stomachy oi sin ,.]). antelopes, drome¬ 
daries in Egypt, monkeys m North Ann-lit a. and sheep in India. 

Morphology.- Male \ to 5 millimetre-* in length, and n-o8 milli- 
imtre in thu kner-% just in trout ol the hinsi. Sj»ic ule 1^5 to 1.(5 fj, 
in length, ami the aeeessoix poition 70 ft in length, with a long 
muscular (esophagu-.. Jhiisa with two lateral semicircular wings 
connected by a cruns bridge. Fibs ananged asymmetrically. 
Female 5 to 0 millimetres in le ngth, and about 0-09*millimetre in 
breadth. Posterior extremity lapels to a pointed tail, in front oi 
which the anus is situated. 0-053 to 0-07 millimetre, and the vulva 
1*05 to r*2 millimetres. Kgg' 72 to So fj. b\ .jo to .jj /«; when 
ovii»ositod. generally contain eight to twelve celled embryo. 

Life-History.- Resembles that ol Ancvlo^tonui duodena !c outside 
the body, according to I.eiper. 

Pathogenicity. --Believed to be unimpoitant. 

Triohostrongylus orientalis. 

Synonym. Ti ir/instromiylus saidiiis f.oois, 1S05. 

TrichoMiongvlu-H eggs h.i\c recentIv been found in the laee.es ol 
a considerable pel cent age ot the .igrn.iilt 111 al population of ceitaiu 
districts ill Japan, md i-. prohablv the same as that recorded pre¬ 
viously from Japan by Ijinia and Looss as TricJiuslrongylits subiilis 
(vide T. colubriformis, sufirin. 'I his species differs slightly in details 
ol rav-disposition in the lmrsa and in configuration of the spicules. 

Triohostrongylus probolurus Railliet, 1896. 

Synonym.- -Strongylm ftrobo/uttts Railliet. 189(1. 

This parasite lives in the duodemun of sheep, antelopes, and 
dromedaries in Egypt, and has also been found in man in Egypt. 
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Morphology. —Male 4*5 to 5*5 millimetres in length, 0-08 milli¬ 
metre in breadth just in front of the bursa. Spicule i2f» to 134 jjt, 
accessory piece 75 to So fj. in length. 

Female 4*5 to t'» millimetres in length, anus 0*04 10 11*05 milli¬ 
metre, and vulva T*oX to 1*25 millinuhes in trout 4it tin tip ot the 
tail, which i> short. !Cgg jb to So n bv 43 to p* // 

Life-History.- ■'! his is unknown. 1 

Pathogenicity. Ik-lii ved to hr unimportant. 

Trichostrongylus vitrinus l , uy 5. 

T. oi Ir in its i- found in tin- duodenum oi sheep and dromedaries, 
and also in man in Kgypt. 

Male 4 to 5-5 millimetres in length l»v 0-0X5 millimetie in bieadth 
in froTit of the bursa, which is larger than in the other two species. 
Spicule 1O0 to 170 ft. aecesM>r\ piece 85 n> 05 ft in length. 

Female- 5 to <>*5 millinn tres long: vulva 1-15 to r-..»5 millimetres 
in front of the tip of tin- tail: egg X | to <10 n hv 40 to 50 ft. 

Life-History. This i-- not known 

Pathogenicity.- Believed to III nnimpoit.int 

1'AMllY 1|; A\t '> I oslnwih.t l.oo-s, J(jll 

Strongylrs with .nnu-d liiontli and liin^i eojnilatiix pio\ided 
with rib*. 

Subfamilies.- Am-ylostomina-and I hmoMominn-. 

Srm-AAlil.Y A\( YJ nshiMI.N.l. l.ooss. K)I I. 

Ankylostomida- with 11101 e or l*-s-, iumn-l sh.iprd moiilh c.tpsiilr, 
its wall* on tin vential side. and. e-pn inlly lowanK the anti-iioi 
edge, provided on each nd»- with two longdtidinal tliii ki ning- 
projeeting outwards like iidg»-s In tin guMer-like di-pr--^sions 
between the ridges lie the b-nninalions ol tin- dorsal and lateral 
papillary neives. Floor of tin- mouth eavilv with one pair of 
inner ventral teeth, otherwjsi tree fiom tooth like stiuetim**. 
Aperture of the doisal (esophageal gland situated in tin wall of the 
mouth capsule. Bursa of the male closed all lound. Only mu 
third of the dorsal ray is cleft. The course of the geliital tubes is 
longitudinal. 

Type Genus. Ancylostuma Duhiiii, 1X43. Otlu-r genus: Vmi- 
naria Frolich, 1780. 


Aneylostoma Dubini, 1S4 *. 

Synonym.- -Dochmius Dujardin, 1845, pm parte. 

Ancylostomintc with the head end. where the mouth i< situated, 
abruptly truncated. Mouth large, round, with its vent nil margin 
anned with two pairs of strong hook-like teeth, the points of which 
are bent backwards, while the bases are continuous posteriorly with 
longitudinal rib-like thickenings of the external surface of the 
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capsule wall. The aperture of the dorsal (esophageal glaml can 
be seen in the doisal wall of the mouth capsule. 

Male with a three-lobed bursa, broader than long, with two 
spicules. Female with vulva behind the middle oi the body. 

Species. -A number of specie-, an- known in in.in, (logs, bears, 
civet cats, and other carni\oi.i. 


Ancylostoma duodenale Dubim. rfy.V 

Synonyms.- Stronnvlus quadmlenlalu^ \on ^lebold. 1^51; Doch- 
mius ancvlostonunn M0I111. rNoo; Si/eroticism duodenalc Cobbold; 
Slrnwivlus dunde mile St Imeider. jM>o: pinJiniiu* duodenal r. Lout- 
kart, 1S7O, frro I'arle. 



1-11.. s - Ahl\!o htn.n J 11 tint. a duotit n.tle L>i ujni, 

.lliorh DUI'.JNI M\lf. liUKSA. 

Mali- 

d'liiin ]'tmi| lull.] 


This \\< 11 in whn h is tie great cause ot tropical ameniia. was per¬ 
haps knewn to tin amimt hgvpli.ms und< r the teim ‘ Heltu,’men¬ 
tioned in the ‘ libers P.ipyi 11-,’ whiili is supposed to have been 
written some 1530 vt .us n.r. ih<- disease being calh d A.A.A., and 
a remedy being .idvised h ihaps (he same anamia is leferred to in 
the ' Harita Samhita ' uiwlt 1 Iln it rin ' pandu ioga,‘ which was 
said to be caused 1>\ swallowing day. If this is correct, then 
knowledge of amemi.i tine to gt ophag\ is verj old indeed. If the 
ancients did really know about liiis worm, and the disease caused 
thereby, the knowledge was totally lost, and it was nut till Duhini 
in iS ;S discovered the worm in a peasant woman in Milan that 
modern medicine knew anything about it-; existence. Pruner, in 
rK-pi, found the parasites in Kgypt, and ('.riesinger, in 1851, showed 
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that it was tin* cause of Egyptian amemia. Wiuheier, in 1S72, 
found that it was tin: cause of tropical amentia in Hiazil (called 
’ oppilafiio ’). Perronc.ito found that it wa« the cause of the an.einia 
which badly affected the miners employed in the bt. < ioth.ud tunnel. 
Grassi and Parona in 1S7N discovered Ihe eggs in the laces, thir- 
enabling a diagnosis to be made during life. 'I lie wide geographie.il 
distribution ol the paiasite, and the amount of disease which il 
causes, is slowly being rcah/xd, and the. deaths from anainia. 
general dropsy, and so-called beri beri, etc , in different 1 Topical 
regions are being found to be due to this animal. 

The development and method of infection have been completely 
traced out bv Looss in Kgvpt in a most mash rl\ manner. 



l-'r«• .:•»<> -l"iin i.\ri<>\ • > 1 \.\ s' 

(l'riiiu .1 jilLiil.ij/i.iph I>v" J. J. 

In iyoj Stiles lound that under the term J ncvlosiuma two dif¬ 
ferent parasites weie being confused, one cm responding to Dubini's 
Ancy/osloma dimkuaU', and the other new. which lie named 
Xecaior americann s\ Lei per has -,|n>wn how widcspie.yl this lattei 
parasite is in the Old World. 

The geographical distribution is ptobablv not hilly known, 
because in manv places it is confounded with Si\a!nr. It is sup¬ 
posed to be cosmopolitan in tropical legions, and in mines and 
tunnels in colder climates, in which, of course, the air-ternp« ratme 
is higher than that of the outside. 

Morphology.- - -The body is cylindrical, tapciing from lu' K to 
front in both sexes. During life it is flesh-coloured. Ihe cuticle 
is ringed. The mouth is terminal, with a ehitinons wall, which 
ventrallv carries two pairs of hook like teeth, and dm s.dlv one pair. 
Close to the base of the outer ventral tooth opens the single-celled 
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head gland, which runs through nearly half the length of the body. 
In the floor of the mouth there are tv'o ventral rliitinous plates, and 
th«' prominent opening of the dorsal head gland (oiten called a tooth). 

Male, measuie-' about ro millimetre*. in length by 0*4 to 0*5 milli¬ 
on-ire in bn .itllli, and jm ? s« a bursa a,pulain.\ at the postcrioi 
a i'iid, which is umbrella-shaped and supported by 
jtm chitiiums rods whi< h are ana aged a* follows: In 
0 i ! the median dorsal line is tin cost a dorsal K which 
,'£} divides doi-al!v inn* 1 \\«» small branches, which 



Fit:, jyj. ~.4v- 
1 ylns/uwa duo - 
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are r,unified .1! then lip" Postern laterally theie 
is fnit- riK-l <«•! eai h side the single costa dorsalis 
extenia. in Inmt <>| wliiih is a single broad lateral 
mot, whit h divides into the costa lateralis posterior, 
the costa lateralis media and the eosta lateralis 
externa; wink anleiioilv also on each side is the 
•sta veiitrali'. Through the opening of this bursa 
l»n»j.it tin two spunks, unless they aie retracted, 
uhidi an- long and slendei. and measure about 2 
millimetn - in length. I he m.de generative appar¬ 
atus consists ot ,i testis in tin- Jorm ol a tub*-, an 
o\al \esiuila -.eniiualis, and a long lenient gland, 
whose sen etion h\es tin male to tin- leinale timing 
«luijngalion. and ,1 spicule sa.. 

I lu feinaleinea-ures 1 1 10 1.; millimetres in length, 
and ha- ihe vulva al tlit* jun* ti»»n of the middle 
and hinder parts of the body, ftom which a short 
vagina in into two luhes, w Inch me divisible into 
ovijeetor. uteiu-.. i. eeptaeiilum <4 minis. and an 


ovary. 

Life-History. I III- adult worms live chiefly in the 
- jepinimi of the host, where 
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lin y feed upon the villi. 
I »li«id is only accidentally 
1 <>111111 in a worm. Here 
ihe lei miles lay the eggs, 
wliieh aie oval in form, 
with broad rounded poles, 
surrounded by acolourless 
-hell, which is really 
double, hut looks single, 
inside which lies an oval 


Maui. (\fu-r Loc*.-., imm M-Ws granular mass separated 

(After Looss.) 1 'I n>}M > nkr.iiik)i*'it"ii. > ) fiom the shell by a COn- 

siderablc space. As the 
egg travels down the alimentary canal the granular mass divides 
into two, and finally into four segments, in which condition the 
egg is usually found in the faces. Development proceeds in the 
fasces, depending upon the temperature of the atmospheric air. In 
twenty-four hours, if supplied with air water, and heat, the embryo 
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can be seen coiled up in the egg, from which it escapes as a larva, 
and feeds on the faecal material. The larva is needle- shaped, pointed 
posteriorly, and measures 200 to 250 fx in length 
by 15 to 17 fx in breadth, and is rhabdite in 
form, with a long cylindrical terminal mouth, 
opening into an oesophagus, which, after narrow¬ 
ing, swells out into a bull) with three valves. flu* 
straight intestine surrounded by gianukir 
material opens into an anus situate some dis 
tiinee in front of tin* tip of the tail This lai\a 
undergoes a first ocdysis when it become-, 
nariower, and the (esophagus and ninuth lose 
their rluiMctcrislio appearance, while ii hum.- 
a new skin inside tin chit hums cuticle, >>» that 
(at the end of live days tii'lln* Impits) it now 
cra-.es to grow and feed, ami lake*- to walei or 
moisi earth, where it ran lemaui unt banged im 

months, living on tin* food male rial end.*d in 

its Own cells (stage of encv^tnienl). Dining tin** 
eondilion it mav be iputi aeti\e, .uni ,.111 swim 
and climb up anc surface \U 1 id 1 is w«*t '1 his i- 
an important l.n lot in cxpl.lining ih< production 
of certain kinds of '.kin uupiious. ft i-. now 
ready to infei 1 man. which 11 dor- ihimigh the 
hair-follicles of the shin «.m-ing eruptions or 
sores -f'.g., ground itui. 

Prom the hail folli. b -. it loj. its v\,t\ \ ia tin 
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Fig. 293.—Tbb h *Miiuianc am> [Kmi-kmi. <‘m n\i 
Bursa of ‘ A n-ylnAmua duodrnalc Imuim. 

1, Costa dorsalis; -i, costa dorsalis externa; 1 usl.i 
lateralis posterior et extern.i; 4, costa l.iter.ile- 
media; 5, costa wntrali-. 

(Aiter Railliet from Stilus’s Report.) 

subcutaneous tissue into the venou* 4 blood vessels and lymphatics. In 
the former it reaches the right heart and the lungs easily; ill the 


1*1... .si | - -.incyif 

slot n.i ifiwifriu 

I M’BIM l’J *i 'i ! ■ 
p\lli-< I.iiiS*i) 
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latter many are killed in the lymphatic glands, but some get through 
to the blood, ami in this way are carried to the lungs. They now 
work ihcirway out of the capillaries into thclmncn of the aircclls, anil 
travel up tile"bt'iiv'hi. trachea, and larynx into the lOsophagus (they 
might bv chance got into the tumuli), and so through the stomach to 
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tin intestine. I !)■■ time o. i-ijunl h\ this jouriie\ is believed to be 
fimn seven to i- n « l.i\ In tin- skin tlu v undergo their second 
« e< lysis, and l.iier a i lurd a'id Ion; ll> ■ e«l\ si- takes plaiv in thealimen- 
l.u v i anal. the thud in loui t«» n\« day- and the fourth from four to 
six tlavsafti r tin u .eri\ .d l h« v now mea-uiv ’ to 5inilliinctu’s in 

h-iigth. and i iglit days latei 
1 lie gem-lame organs begin 



l‘io 2iji» Ihn I'iN'i. ok Ivc.i, «>|. Aurvh - 
s lomu l ■■ him, is|, 
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tit tooth Hill 111:4 till-. .1.11*0 t!f ■' • !«-i 
Ii.iumI capsule is loriu.-il 'I ’n t.i-s* < "i 

ill- idlllt WOllUs. 


io.iti.iiii matui'itv. and the 
I'l'si < opul.itioiis take place, 
.mil a lew days Iat**i the JirM 
i * 4 gs appear in the livers, thus 

* omplelin” tlx «\cle of de- 
\ i bypiiii-ni. of which the por 

:■•-n .diei ndi * lion occupies 
lolil to -1\ Wl 1 . • . 

11 ** 11«• u* 11 ■ ■ 1 m t mt morplin. 

1 «».■!•1 • h uuy . ivimli i.iko plan* 
11 >li> li'iia.iM !»• 1*Iv >|. iv i)o briefly 

I .1 paul.iti il 

«»u into' mil* tin* skin llic thiril 
■ 1.' i',v ot i|i-\i-li>|»inrnt bo^uis, 
diuini* win* U iho provisional 
I"!* 1 >1 1 .ipiiilt' is termed. A 
li'ol iidvsi iisiii-is in the fourth 
1-"i 1 h 11.1* ii'ii/cd 1 ij r ilw pm- 

II •mild limr.il capsule aimed 
iutli .1 d..is.d .uni a wntr.d pair 

• i• *iii 1 -hi. iii d .enl 1 ho permanent 
lv-i. n- nils mi th- .■ippou.rance tit 


The number oi female- tan be * .>!• ul.io il fioni the tiiiniber of 
eggs in the fieccs bv tin* toimula X ' . when* X is the number 

17 

offe-n.iles and .1 the liiunhei of egg- 111 a gi amine of fa*c< s. 


<111 V/ X li l* J»1 «J 


IJ/» 

This history has been pieced together by Looss from observations 
on the infection of Ancvlostoma duodenalc in man and A. canxmtm 
in clogs. 

These discoveries oi Looss have been omifumeil by Lambinet. Sambon, 
while agreeing with the view that the woims j»»netr.ue the slan and work 
iheir way to the lungs, i (insiders that they pass Irmn the pulmouatv artery 
to the pulmonary veins, and m this way leaeh the geiv-ral bl.n»l stream, and 
in due course the jejunum, tile mucosa ot wlm.h tliev pieue, and enter the 
lumen of the lxiwel. Lie Ixd loves th<it the worms seen in the trai hea. larynx, 
and stomach by Looss are merely siiay sp.* miens whii.h hn\<* escaped in the 
air cells lioin the vessels ol tile lungs. Ills reasons loi this licliel aie: -- 
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Fig. 297 . l'n.. 2 (| 8 , Fig 2 <iy. 1 <ig. $no. 1 ; i«. 301 

Figs. 207 -sni - Di.vi i.dpmi:nt «>k .Iiii-i 7 »./i»ini ilim.l ';>«/»■ Ut him. 

■Attn L00.1 hom Meuse) 

1. The larval lot ms ol .1 tiuo.l,, ,th lia\<■ si ldi>m b -en Imiud 111 the ->touia< I* 
■mil when lound in Hus .iigati are lodged bene ith the epithelium. 

They are invan iblv absent horn tin* duodenum. 

.?• l’liev have !»»*» 11 lound in the left lieait, in the pulmon.irv and azygos 
veins, in tlu thiu.K'n dint 111 the pcritimeum. in the kidneys 111 tin* lymph 
glands, ami in the connective tisMie ol various legions. 

4. At the beginning ot the infection there is always an intense hemorrhagic 
inflammation of the jejunum, winch entirely sulisides later on, notwithstand¬ 
ing the presence of enormous numbers of parasnos 111 the intestine. 
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5. Immature forms have been found again and again in blood-fUled spaces 
beneath the intestinal mucosa by Bilharz, Gtiesinger, Sonsino, Grass!, and 
many other competent investigators. 

6. A number of otlici worms which, inhabit the intestinal cavity at maturity, 
such as Qisophagusojinuw Sclerostomum, Ascctyis, Gnathostoma, etc., in an 
earlier developmental siagt* an* usually found either free or encysted beneath 
the intestinal mm.usa 

ill* also considers that when tin* larva* sue taken in by way of the mouth 
thev probably pierce tluougli th* walls of ih** u*sophagus like the larvm of 
llvpoderma huvis (see Ch.iptei \XXIM.) and reach their intestinal habitat by 
way ol the vessels m evicllv 1 lit* sanu* wav as iluise which jwuelrate the hair, 
tolliele. 


Fiilleboru ami v«»n s, hilling* - I organ have re-investigated the 
subject I»v ti.ichentnini/.iiig dogs anil int; a eannula in such a 
way tlui tin l.n e.e ■ ould net pas-, fimn 1 he lungs to the oesophagus, 
but onlv lo 11n* «*\ti ri*)i. flu dugs were then infected with 
Ansvloshinbt .-I nnuum (Ficol.nu iS-y,). and after some time the 
secivrion from the e.mmj) 1 in the trachea swarmed with larva*. In 
oth»M doe.- 1 In* ‘i’-mj iliac* 11 not th* trachea, was cut across and its 
i*nds s.*|>,ir.iloly siiti ln*d to the <kin. and after a time the secretion 
irom the ■M>l> , rcut end contained larva*. I11 both sets of experi¬ 
ments tin* -logs became ini ■ h*d inli-tinallv with only a very small 
number of parasites. 


It is 1 hus seen ih.n ’s.imbou's hvjioi hesis i^ ilu*<ir**ticallv correct, 
but bnosa's routi: is I hi run bv *\ i.*!i 1 1n* \ a-a majoritv of tin* larva; 
.-at el* i In* bodv. 


Pathogenicity.- It causes ; ,nkvlostomiasis in man. 


SlKlAMJlY lir>iiST(»MIS.*li Lufiv, H|II. 


I ncvlosteiniMr with small mouth eupHiIc, with aperture nar¬ 
rowed nntcrioily by plate*, with rutting edges springing from the 
sides, and more or h -,s mviiing tlv* ventral half ol the aperture. 
At tile base of the emu wh'nli . ani«s the opining of the dorsal 
(esophageal gland then* i- cu '■;nh -hh* one tooth-like plate with 
smooth edges. Toils of tin* genital tuhe ; . verv numerous and close. 


Mxteino-dorsal ray thin, more especially at thr root. Spicule of 
tin* male barbed at the end. 

Type Genus.- Xrnifor ^tiles. roo.b 

There arc seven genera in the subfamily- viz., Bvnostomum 
Hail lift. 1 1 jo 2; X real or Stile>. ny> 2 :Ilracli\cinnui> Railliet and Henry, 
iqio;(htii/ri« Raillietanrll lenrv. i91o; I'ltmovoiionlns Molin emend. 
Kailliet and lbtiry; Btifhmo^^num Railliet and Henry, 1909; 
and C rd w hi (Kchh ah is Railliet andfHi nrv, toto; but only Necator 
Stiles, 1903, concerns us. 


Nccator Stiles, 1903. 

Bunostominac closely resembling Anevlodoma, but distinguished 
thereform by the small ine.ul li capsule, which is armed only by 
semilunai plates. The head is >trongly bent dorsally. In the male 
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the bursa is bitobed. In the female the vulva lies in the anterior 
part of the body. 

Type Speeies. — Necator americanm Stiles, 1902. Ofher species: 
N. africanus Looss, 1911. in the chimpanzee. 

Heeator amerieanus Stiles, 1902. 

Synonyms. — Dochmius duodenalis R. Leuckart, pro parte ; Unci- 
nariaammccina Stiles, T902 ; Ancylostoma amcricavum von Linstow, 
1903. pro parte. 

In 1902 Stiles discovered that two distinct genera were being 
confused under the term Ancvlusloma, and eventually called the 
new genus Nccaior. I.eipi r has recently slum n that this new genus 
is very widely distributed owr tin* world, and is the common cause 
of ankylostomiasis in (Yvlon: while it occurs in India, Assam. 



Fin. 30 z. -- Tine Fn. yn —Tin Muksa Gopulatkix ok \ Malb 
Mouth Cap>ulb NcuUor ammeanus Stii bs. 

ov Necatot'tiiicri' \, Spicule; z, oust a vent nil is; 3, cost a lateral Ls pos 
canus Stiles tcnoi; cuit.i lateralis externa el cost. 1I.1ter.il is media; 

(After Louss, 5. 0M.1 <l«>rs.iljs externa: f» co-.ta dorsalis; 7, dorsal 

from Monsc ) loin*. S l.ner.il lulic; q. ventral Io 1 h». 

(\fter Stilus.) 

Burma, the Philippine Islands. Pip, J.ip.m, America, and has been 
found in West and Central Africa 'and in North-West Rhodesia. 
In due course, no doubt, it will be reported in other places. 

Morphology. —The body is cylindrical, and somewhat attenuated 
anteriorly. Head acutely bent dorsally. Mouth with a ventral 
pair of prominent semilunar chitinous plates and a dorsal pair of 
slightly developed plates. Into the floor of the mouth projects the 
opening of the dorsal head gland, which appears like a dorsal conical 
tooth, while deep in the cavity appear one pair of dorsal and one 
pair of ventral submedian lancets. Excretory pore 0-5 millimetre 
behind the mouth, with cervical papillae on eit her side. 

Male 7 to 9 millimetres in length and 0*3 to 0*35 millimetre in 
breadth. Tlu* bursa consists of two large lateral lobes joined to a 
dorsal median lobe, which appears as if dividcd*into two, and to 
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an indistinct ventral lobe. There is a slight ventral enlargement 
just posterior to the point at which the bursa joins the body-wall. 
The rnsta dorsalis is divided at its base into two diverging blanches, 
which are bipartite. The common base of the tost a dorsalis and 
costa dorsalis externa is very short, while the latter ray is long, 
slender, and clnvate. The costa l.iteiahs e.xteiua is closely joined 
to the costa lateralis media. Two small piecaudal papilla- can be 
sren anterior to the veulral ia\->. The spuulex aie long and slender, 
o*i)2 millimetre in length, and tenninate in barbed points. 

I'Vmale is q to rj-o millimetres in length: vnlv.i in the anterior 
half of the bodv, but neai the tqualm. Lggs 57'7 1 ° ^o /* 35 

1052-5/*; avi-iage, in* by |"//. 

Life-History. I Ins i'-, ilu- same as A nevh'shona dimlnuilc. 
Zoological Distribution.- M.m and the gorilla 
Pathogenicity. It i aus.-s ankylostomiasis in <eitain regions. 


Ancylostoma ceylanicum I.noss. n)ii. 

Synonym, i-'i Am \los!“tna Ion ilnnst •Imue/ de 1'aiia, iqio. 

Definition. Ainwlostnma with one large tooth at the uiiteiior 
edge of the mouth c.ipsiili and below and lx bind this a very small 
tooth tow aids t lu- middle line l.obes ot bmsa almost a- blond as 
long. 

Remarks. I his wmm wa- found in (.it- and dogs in India, and 
is the same as that fmmd in ihe ti\rt <ai in (‘evloii. and in man 
in fh-ngal by < layton-Lane. and called .1. ccvlanicwn. 

It lias also been found bv D.irling in a Tamil and a Chinese in 
Kuala l umjmr. and al-o in dogs, in which they weie frequently 
found. 

Clayton-Lane suggests that the genus Aik ylostonin should be 
divided int<» two subgeneia- viz. 


Stibgemis . t m vloslonht 


1. 1. dumli'iiah’, 
1 . 1 .1 uni 11 nm. 


Siibgemis Ccvlancylostoma 


(A . icyfanii wit. 

I A . m alar an mu. 


ii dr l'ari.i maintains that A. foa.iliac ,sc and A. cevlanicmn are 
pn.b.iblv not the same, because of the character ol the oral capsule 
and Imm s.i! ravs. 


PSEUDOSTRONGYLES Leiper. r«jr 2 . 

Sematoila with simple mouth, and a cuticular bursa in the male 
without rays. Om-spicule 

Family 15: Hr-ntoM.Yi n>n>/i: Leiper, iqia. 

St'BFAMIIV Dior KUMIYM 1 X.U Railliet. 

Eustrongylidae with unarmed mouth; bursa copuhitrix without ribs or 
bands. Genus: Didttophyme Collet-Megret, 180-2. 
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Dioctophyme Colie t-M egret, 1802 . 

Very large Stiniigylnkr with cylindrical bodies, mouth with *>«x, papilla- 
Male with mllar-iikc* burs.i and one spicule. Female with one ovary; vulva 
in the anterior lull ol the body. 

Dioctophymo renale (Coe/.e. 178-0- 

Synonyms. -Asums tarn'* rt marlis Silueiik, 1788; A. uisccrahs et renahs 
timeliii. 1780! Strongvlus /rif>as Kudolplu. 180^; IZiisIrongylus gige/s* I hosing, 
1851; Slrnngyliti,ninths Mo'iuiii-T.iiidoii, 1 Si>0; liu^lroHgyhifviscera/is K.ulhct, 
1885. 

Tins woim lives. 111 S< mt li \inent .• 111 the pel\ is ol the kidn<*) ml he dog, 
se.il, oiler .nut woll Jl has been nimdeil twelve times in mail if the 
lemuls nutty ieler to lliis woim. 

Morphology, -flu noun is blood-n-d 111 <oloii', but otheiwisi; vet v like a 
large .Le./ii* IttaibimaJrs. Menu* the l.deiv .1 lines there .li«* about 150 papill.e 
tin* .siihnu-di.m ledges ,ne well de*vrlopcd. .md He* niteiim nxli entity some- 
vvli,11 1 11 eiHl.i t ei|. I'll licit iiiiejy siii.ilod 1i.irisver-.ely. 

Alalc* .|c> 1 online lie*. long by | to o iiullmieiies bioad, buisa without lays. 
»tiid with one \eiv long, ‘.leiulei spicule 3 10 0 inilluneiies m length, Female; 
too c*i*n!mietie-. in length a*ul liulliiiietie-s m tliiekuess, with an obtuse-, 
slightly 1.111 ved p.i .lenui 1 - 11*1 .1 .male* ov.11 v. .oul a \ ulv.isituate y' to ;•» until - 
im-tics iH'hmd llie- .ml.-rnu < \!u*nuty. Kg:;-. o\onl, with Hindi, brownish 
shell oS in fin n by p> lei j i /< wiHi in' hum oils tlepu ssjenis 

Lite-History.- Peif'lopiiieiit begins 111 Hie ule*ius ol Hn 1 1 male, but stops 
at a cerium stage and does not eoutinin* ^lialbi.nu} until btuiighl into contact 
with water 01 el imp soil, when tin* egg li.iU,he*s. 'I he i-mbi vo is jp» /1 by 1 | /i, 
eylimli u.al. .oul gi.idu.dly lupmng po-.tenoi ly 'I he he.ul is poinU'd. with a 
terminal mouth without papilla*, but win. h is llioughl to lie pio\idl'd with a 
small ploti.ii-iile* dait lie* luithei di*vi*lopmeiit 1 -. not known; it* has been 
thought 1 h. 1 l it take- pi.u»* m lisli bid e*\perimeuls have failed to justify 
this view. 

Pathogenicity. 11 1 - usually loimd in the kidmv, wine h it destroys. In 
animals it has ,il*.n been loimd in mammary and p>-uui'jl lumoui... Symp¬ 
toms apiHai to 1»* li.emaluria and llu* rli.igiio-.is 1*, made* bv Hu* disioverv ol 
the eggs. 


b'VMlIV 1<« l Ule lleisdMMi |.. 

NVmatoila with tin .mte-iieu poilion i-f tin* liody Him and wliip- 
liki*; posterior portion thick with i>< nilali.i. Mouth small, without 
papilla;, (Ksophagus wry l*uu». tin wising peruliar strand of 
rolls. 

Trichineliinse Ransom. i*>ii. 

Main wiHiout spn 11 It*. I'emali* pioduemg e mbrv.es * 

Trichurinse. 

Male with spic-aiif. I 1 email* pruducing batrel '.hape*d e'gns 

Genus Trichinella Kailliet. 1^05. 

Trichinella Kailliet, 1895. 

Synonym. 0« en, 1835, ncc Mcigen, r8.v>. 

Ve*ry small Tnclunellidiu, with thin, hair-like bodi<*s. JY>steiua end of the 
male with two conc-like* appondage-s, lwtweeu which the et sum is situate. 
Vulva placed lar fen wards. 
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Trichinella spiralis Owen, 1835. 

Synonym.- -Trichina spiralis Owen, 1835. 

T. spiralis, though discovered by Paget in 1835 and described by Owen, 
bad been previously seen hv Peacock in 1828 and by Hilton in 1833. 

It is really a parasite of the black rat (Epimys rattus) and the sewer rat 
[E. Horvcgicus) , in which the rale of infection is placed from 8*3 to xoo per 
cent., according to the locality, blit it spieads from the rat to pigs, dogs, 
cats, and many other animals. 

Man liecomes infected from the pig as «i rule, foi that animal is particularly 
liable to the disease, lx*cause it is apt to be fed upon scraps of raw meat. 
Further, the laiva in the flesh oi llie pig is veiy difficult to kill, for it wUl 
resist a teinper.it ure of So" t’ j.u kling smoking, ami freezing. Hence, though 
ham hi' well Ix.iled, it does m.i billow ih.it tin* laiva’ in its centie are killed. 
Sausages, however, ,ne the gie.ile.it dungt 1, for 111 them tin* lai va* can live well 
protected. 

In order to mh-il in.m. linn miisl Ik- a souiee ol infection for the pig, 
ami tins, in tin- in,1 nisi.nice t.111 «i*im- I10111 the jut, and afterwards lie kept 
up 111 the pig .1 ml ilu-ii the ti.iri mission t* in.in is easy. 

Asi.its, pigs .nid men are »o.iiiojmlit.ui. so trichim.isis is also (osmopolitan. 
It is not umonm.on in certain parts ol Imlia, and is known 111 China. In 
considering llie emitmieitv ol the disease, it must not Lhj forgotten that the 
wild 1 11 sir (.vis scrofit jt rc\' is susceptible. The disease is supposed to have 
been introduced into ICuropi- lr«uu A-ia eithei by Epun vs noyvcgicus at the 
end ot the eighteenth ceiilnrv, 01 bv the Chinese pig from 1820 to 1830. At 
present it is common also in \meri> .1 

Morphology and Life-History.- It is usually found in human or pig's 
muscles, where* it .tpp'-.ns as minuti white specks, which when magnified, 
arc found to be encysted lan.i* 'I h«-s<* cysts arc oval with their long axis 
111 the same direction as that ol the musnil.u libres, ineasiiung 400 by 250 34. 
The cyst membrane is formed Iroin inflamed connective tissue, which has 
invaded tin* infected muscular fibre Inside tin- ivst is the coiled-up warm. 
In this concht ion the larva* m.iv live lor years, but may Ik* killed by calcifica¬ 
tion. They are mostly found in the diaphragm, the larynx, tongue, abdo¬ 
minal and intercostal muscles. 

When these cysts kmcIi the stomach oi a mini or annual, the gastric juice 
dissolves the ejM-w.ilI, and tin- para-un s esiape, and. entering the duodenum 
and jejunum, they giow into adult males ^ t«. 4 millimetres Jong by 60 u In 
diameter, and females j■ j to r-o millmit lies long by 40 /t in diameter, which 
copulate. 'J'Jie males now die off, and the females, increasing in size, penetrate 
the mucosa of the bowel until lln-y reach a lymph-channel, where they de¬ 
posit their l.ir\,r which are lioi 11 alive, l/*ii<-kart says one female gives rise 
to 1 500 l,irv;r. whu h are earned l»v the lymph and blood si teams all over the 
body "Ihe larva* now leave the capillaries and work their way into the 
tissue's, and m about nine to ten days cneapsiik* m the muscles, the attacked 
fibres of winch d>*gciicrjlc and l»<*i nnio tnll.imed, and the cyst already described 
is formed. 

Pathogenicity. -When the female pier* es the muiosa, and during the wan¬ 
dering through tiie lymph and blood of the larv.e, very severe symptoms 
called trichinosis or trichiuiasis are pioduccd. 


SUBl* UI1LY I'KK HfKINili RailaOIll, I9II. 

Type Genus. — Trichuri s; also f'apillaria Zedor, 1800. 

Trichuris Koericrcr and Wagler, 1761. 

Trichosomidae, with the anterior part of tlu: body very long 
and thread-like, and the posterior thicker portion sharply trun- 
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catcd, with a terminal anus. Male with a spirally rolled posterior 
end and one spicule; female with one ovary, and the vulva situated 
at the junction of the thinner and thicker parts of the body. 
Species in man: Trichuris trichiura 



1‘IG. 304 ■ -’Itichuri'i trichiura (Linna:cs, 
1701): .Mai.k. 

(From .1 plmlogr.ipli by J. 


305. - I ru hurts tut Junta 
( Linn.*:os, 1761):. Female. 

.1- I Mi.) 


Trichuris trichiura 1 ,Lumens, xyux. 

Synonyms.-- . 1 scans truhiiira I,., 1771; Truhocchhuhts hominis 
^chrank. 178S; T. Uis/utr Rudolphi. i.Snr. 

This worm is very commonly met with in the tropics. Its eggs 
appear in the ficces, and it is met with in the i;ecmn and sometimes 



Figs. 306 and 307.— Trichuris trichiura Linn Ate s: Female \nu .Mai h . 

(After Claus.) 


m the vermiform appendix during post-mortems. Its anterior 
end is frequently found bulled in the mucous menibtano. and while 
m tins position it is possible for bacteria to enter ami cause disease 
— e -g-, appendicitis. 
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It is commonly called the whip-worm, and is cosmopolitan in its 
distribution. 

Morphology.- The male measures 40 to 45 millimeties in lengih, 
and is easily recognized by the spirally coiled post emu end. Its 
spicule, which lies in' a retractile pouch, measuies 2-5 millimetres. 
The female measures 45 to 50 millimetre** in h-nglli. The ova aie 
oval, brown, lhick-shciled. with a pale. < leai body at each pole, 
where the shell is deheient. The\ mea**me 50 to 54 bv -J.J j.i. 

Life-History. -When the egg appear- ill till- lace-, ii 1- unsog- 
mented, and is said to take lightmi monlh- befon the imbtyo is 


•" (*•. ■ i-> v; 0 


^is i>minnii\i 01 mi l.di, ok '/i/ikis truJnuht. 
Vllii Mile- 1 


fully developed. '1 lie egg with the rin hi—-d einbi V 1 is then taken 
in thiiMigh tin mouth in »ontamiiiati d lood or w.tltr. theie being 
no intermediate lio-t I lie -hell 1- di—ol\«d b\ the g.i-ttic juite. 
and the i-mbivo reaches malmity in tin mte-tine tn about I mu to 
il\ e Weeks 

Pathogenicity. I -uall\ haimh —. but ma\ gi\i ii-i tomti-tinal 
disturbance and at time*- a])pi ndiuti-. 


Synganius von .-ilhold. is.io 

Strongylcs with bioad head, nioiilli with a chiniiou- i.ip-iili*. Male with 
two spicules, 1 'Vmrde with two ovaries .uul a vuK.t -itu.ile in tin- antenoi 
part of the body. 

Syngamus kingi Lupei. i^i j. 

king lonvaidid •|im< i*.irll, ,■ |>.m -n ■ ■ iiiii n % m ].■ i|u 1 ]>m |:i>1 in g 10 

1 ■ j mt I10111.1 woman h\ in.; inI an >.1 w In • mL< 11 a lu.m 1 luonii 1 oiigli, w Ik 11 
l tit worm: wen t *cpi i Iui.iimI \nlli Nnei! I.«11 • t Ini' I Him l In- may lie an 
:n ( nlenlal inlci Uiui o] ni.iii wil>i a |).o.i Mi \\ Ii 1 1 1.11 1 cun if j n-'ilih M ,1 
■aiinvore. 1 1 dull-'.-lium - huh..'it- tin mmniui' i,< jii.iimli o' potilln . m 
'Ii* l»m 1 al 1 aji-ule.-., *In-e in llu Mali .• 1 , • I lim.ili no on llu :aiiie 1 * \ 1 1 . 
w ! ■ - e , m S.tmih'.ih lh.it nl tin 111 .il> 1 . Mini ,inli 1 iiu Miiiilh iclp-llle.~ 
linn'! ■' 'lailoljim.il' NmilK j miilu 1 


ORDER II. GORDIACEA. 

Nemalhelmmiin 1 mill llu mb ^1111.11 <an.il alwav.. aliophieil anteriorly 
m the adult, h*\id without p.ipill.e, two te-h--, 1ml imvei -.pi rules in the 
male; ’'ulva alwav- muli d with the posternu pm11<>11 ul the mte-tme to lorm 
a cloaca; rare m man, only ac< i lenlal para-Ue- 

These worms are popularly known as lioi-uhms, and aie supposed to 
cause serious and even latal disease m man or animals it -wallowed. Then 
pathogenicity has recently Iv-i-n .-uulied hy Stiles, who is unable to support 
the popular belief as to the scrum- nature ol these parasites in man They 
arc very Jong, tlun worms, like Filuria, which ran In* found in ditch-water 
swimming freely or twining round watei plant-. 

The body is covered with a well-develoju'd two layi nl i ulu-le. The month 
and the anterior part of the* intestine is obliterated. I’he posterior end ol 
the male is lolicd, and without spicules. In the leinale theie are two ovarie- 
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and the egg-sacs, winch open by muans of oviducts into a uterus. The males 
are often blackish brown, and the females light clay brown. 

The life-history of Parachordodes tolosanus is very complicated: the first 
larva enters the larva of the al«ler-fly (Sialis lutana L.), where it lives during 
the winter, and passes over to the imago of the same insect, wliich is eaten by 
a beetle (Pterostichus niger). The fust larva changes, becoming a second larva, 
which lives in the beetle during the second winter, and finally escapes into the 
water about twenty months alter hatching. Jn the water it soon Ixicomes 
adult Gordiidie. 

The Gordiacea includes the family Gordiidie, whit U is divided by Camerano 
into four genera: Gordius Liiiiinnis. 1758; Puragnrdius Camerano, 1870; Pnut- 
chordodvs Camera no. 1 S<)7; Choulmlc 

Without going into details, 11 may lx; said lh.it tin- lolloping sixties have 
lx*en rvporle.il as parasitic 111 man: - 

Gordins aquations J-., 1758. Four recorded cases in Europe with abdominal 
symptoms, pain, vomiting, etc and neivous symptom-;, hysteria, and neu¬ 
ralgia. 

G thihcnsis 1 C. ltl.ineh.iid, i8ji).---TIus is simply based on the legends ul 
Chilian Indians, who leai the worm. 

I'amgnrdnts rariit* Leidv, 1851 -hour eases of infection in Noitli Ameiira. 
Worms were expelled fur am tin or by vomiting Symptoms: unimportant. 

/*. tricuspidithis Dulour, iSjs, One < use in l-'raiu«-. Symptoms: slight 
colic Worm extracted from tin- tlun.it 

P.cimtus \on [anstuw. moo l>'ioni a man in l.evdi-iilniig 111 the Tr.ms\ aril. 

PitrachoidtuLs lotos amts J >11 j.n dm iS|_* I our casi-s in one of which it is 
ac< used ol causing epilcpiitoiin fits (Vises on in red 111 Frame and Italy. 

I*, pttsltrfosus Kurd, i.Sji One case in Italy caused anal pruritus and 
discharge. 

P vt older ns ll.lird, 185b One case in Fiance; it lodged jn the tluri.it 
Ixdoie expulsion. 

P. utpestns Villot iStv|. One case 111 1 'i.iu. e. 

I'ndehrmincJ - Ward, in muf, published the an omit ol a case in which the 
genus of the worm was not deteimined. 

n.Ass if. 

ORDER III. ACANTHOCEPHALA Kiulolphi. 

Nem.itlielmmthcs with a reiiaitile probosu.s aimed with several lows of 
spines or hooks; intestine alisent; parasitic in the intestine ot vi 1 lebi.ites. 

The Acanthou-phala ,ue elongated cyhmlrn.il woiins, in which the lxxly 
can lx* divided into proboscis, neck, and trunk ’I In: proboscis is a hollow, 
finger-shaped, retractile ptoi.rss, coveted wilh a linn cuticle, and armed with 
lings of hooks arranged in longitudinal rows The neck is not always dis¬ 
cernible. The liuuk has a rounded posterior end, and consists of a body-wall 
with muscular layers, covered by a thm cuticle, enclosing the excretory and 
reproductive organs. The sexes are sepaiate. The male organs are two o\al 
testes, whose, vasa efferent 1.1 unite into a vas delereiis, which opens into a cirrus 
contained in a pouch or bursa, and provided with a piostate gland. 

The female organs consist of two ovaries, winch break down into masses of 
cells which escape into the coelom. Here the ova aie fertilized and the embryo 
is formed, and escapes through a tunnel-shaped structure called * the bell * 
into the uterus, and so through tlie vagina and lhe genital oniicc at llu* 
posterior end ol the lxxly into the lumen of the host’s intestine. 

The embryo leaves the host with the Luces, and, getting into walei. enters 
the alimentary canal ol a crustacean, water-insect, or lisli. m-ude which it 
hatches. It now boies its way through the intestinal wall into the coelom, 
where it develops all its organs except the reproductive. 

The ciuslacean, water-insect, or fish must now he eaten l*v a vertebrate, 
when the acanlliocephaliil becomes sexually inatiue 111 the inte-ame. They 
are very rarely louiul 111 man. 
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Classification. —The Acantliocephala are divided into four families by 
Hainan n and Shipley:—Ecliinorhynchidae. Gigantorhynchidse, Ncorhynchidai. 
and Arhynchidae. Human parasites, which arc very rare, are only found in 
the first two families. 


ECHINORIIYNCHIDiE. 

Acanthocephaia with elongated, smooth body; proboscis can Ik* retracted 
into a sheath with double walls. 

Genus. —Echinorhynchus Muller, 177ft. 

Eehinorhynchus (Muller, 1770). 

Eehlnorhynchus ho minis laitnbl, 1X59. 

This parasite was found in tlu* intestine oJ a boy who died of lcuk<emia; 
it was 5*6 millimetres long. There appe.irs to lie much doubt as to whether this 
really was lichinorhvnchiis. 


(■IGANKiKIlYNt IIIDJ-. 

Gigantorhynchus llamann, 1892. 

Large Ai'anthoeephala with tinged, Hat, l.cmioim bodies. 

Gigantorhynchus gigas (Goran, 1782). 

This parasite was alleged by Luuleniami to oocui in man 111 South Russia, 
where Schneider says Melolontha is eaten raw. It is 10 to 15 <.outimetros long; 
eggs 80 to 100 fi long, with tluee shells. Its usual lite history is that the 
adult is found m pigs, and the larva in Mifalvutha I'ltlqurn. ( rlonitt auruta, 
or J .achnosterna arrnalu. 

Gigantorhynchus moniliformis ilinniser, 1911). 

Synonym.— Eehinorhynchus motulijovmis llreniner, 1911. 

Loipcr records a parasiLe found in a Sudanese by Ohristoplierson ns probably 
belonging to this sjiecies. It has also been seen m man by Grassi ,uul Calan- 
druccio. The worm is found in Kurope, Africa, and Druzil. 

Morphology. —White body with nltrnualed ends with many rings, making 
it closely resemble a 1 'otocephalus. Male j to 3 1 eiiliiueties 111 length, with a 
bursa visible to the naked eye. Female 7 to 10 i.enlimeln-s long. Kggs ellip¬ 
soidal. 85 fx by .|5 /i. 

Life-History.--'! he intermediate host is muctvnutu. Gdandnn< io has 
shown ex pen men tally that it van develop in the human body. 
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Xmuil.it.i --Uirudinuci- --Cl«iW(ic:Un>ii -Ciu.it huhilcllnl.c -lliriulin:i‘ 

1 Lfniiuli]isin,t; l<i-m.iiuing ordris KH.-iriwcs 

PHYLUM ANNULATA AUCTORES. 

M ftTAZt* \ with elongated bodies divided externally into a number 
of lings which lepjvscnt a division of tin- internal pails into Mo¬ 
ment-. or somites pm-tameres), usuallv with an extensive i<x-lom. 
Nrrvoiii system consistof ,i eeivbial gamdioii. with double com- 
missuie and ventral niTv<* coni. Oig.uis ol excielion in ihc lonn 
of metumerieally an allied pails of ncj>hridia. 

Tin- only ibis', ol this phylum which contain* animals of umxir- 
t.inic in tropii.il medicine is the llirudinea 01 ])iscophoia i.< . 
tlie leeches. 

CLASS III Kl'DINKA Svvh.ny, 1*17 

Aunuhihi with oval bodies, showing a doisu vvnti.il flattening 
and two sucker*. one at ea< h end. 

Remarks. Leeched are ol interest in the tropiis, lirst because 
they may be a lunsideiable nuisance a-> ec Inputa-»iles land 

leerhe* or Ihnniuh; and, seiondly. they ma\ be oi considerable 
danger to the luallli and even the life ot a person as eudop.irasites 

c.i.'., the walei lei ehe*. particularly 

As ectoparasite* they ate apt to fasten on the leg* of persons 
going through grass or jungle. In fa* t. in Ceylon, while standing 
on a piece of grass in terlain pails of the low count t\, the leeches 
can be watched conveiging from all quarter* of the compass tow aids 
the observer. • 

Very often the bite is not noticed, and the leech 01 leeches may 
have sucked a considerable amount of blood before any attention 
is paid to them, and tales are told of persons feeling faint before 
noticing that they were being attacked by these creatures. 

They are apt to get into the nose, n.iso-pharviix. or larynx with 
drinking-water, and in this endoparasitic condition they may *uik 
blood and cause epistaxis or haemoptysis, aud this may go on to 
such an extent that amentia and oven death may result. 

It is hardly possible to believe that they can live in the stomach, 
for it is much more likely that they are at once killed by the gastric 
juice and digested. 
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A great many tropical countries appear to be plagued with leeches 
which alfect men and animals as indicated above, but it is prob¬ 
able that Algeria, Palestine, and Ceylon arc the most infested. 
Among the other places in which they are troublesome may be 
mentioned the Philippines, Java, Sumatra, Australia, Japan, and 
Chili. In Algeria and- Palestine the leech lives in the pools of 
drinking-water, and here the endoparasilic form may be met with; 
whereas in Ceylon it is usually a land leech which attacks the 
individual, and therefore the cctoparasilic condition is common, 
while the endoparasitie is more rare, being due to Hirudo multi- 
sin ata. 

Morphology.- -bm In s have an donga to!, more or loss oval body, which 
is very icliaciilc* and extensile*, and is marked by annuli or rings, of which 
several- usually Jive— form a somite. Hu* miiuixr of rings to a somite is, 
however. ri-diu’cd antcnuily and posteriorly, lining abbreviated. At the 
anterior c-xtieuuty is the 01.d sucker, atid at the postenor the acetabulum. 
The skm possesM-, many unicellular derma] glands. 'Jhe mouth-opening is 
situate m the anterior sucker, and the anus either m or just in front of the 
constriction which sejui.ites the jiostenor sucker from the body. 

The male g<-nital ojieuing is plated on the twenty fourth annulus, and the 
ieuule live ammli tichmd it in // imi/uniahs / but the female orifice may 
vary with reganl to the male 111 other genet a. A number of nephridial 
ontices can be seen as juircd ujw nmg*- on th«* posterior annuli ol many of the 
somites, Kyt-s exist as small, dark dots 011 the doisum of the body, behind 
the anlenor suckei. The mouth may lx* armed 01 unarmed. In the former 
condition it possesses tluee jaw.,- -one dorsal and two \enlro-lateral—each 
with a thickened tree edge notched with teeth in the latter there may lx? 
only a proboscis. Into the mouth ojien the salivary glands, which secrete a 
lluid which pi events the coagulation ol tin* blood. The pharynx is an oval 
sac, with stiong musciilai wails and radi.tl muscles, which can alternately 
contract and dilate* the cavity, thus funning a sucking-pump. From the 
pharynx an esophagus leads to the cioji, which is a straight, thin-wallcd lube 
with lateral diverticula. 

Kelund tlu* crop comes the small stomach, whnh opens into a narrow 
stiaight lube* - the intestine--which runs to the unis The* co.*l >m consists 
of a senes ol tulie-s containing icd blood, 'flu* excretory systeu consists of 
the nephridia. There is a sujira-msoj liageal ganglion, a nerve c illar, and a 
ventral nerve cliam. The male repiooiictive organs ,ue a nunil>1 r of testes, 
with vasa eltm*ntia o|ietung into tin v.isa dele-rentia, which, sfler coibng 
into cpididynt' run to tins single penis. 'Jlu* leniale organs are a pair of 
ovaries and ov 1 ts upi-mug into a single vagina. 

Biology.-- 1 .(relies appear to be essentially water animals, and 
thouirli certain genera can live on land, still, they require, a great 
dual ol moist me. Henri* land leeches retire into moist places under 
stones, eailli, etc., and only ronio out when requiring food. In 
dry weathei im( ,i leech can be seen, while in dump weather they 
may be very abundant. 

Any disturliam »■ «it the nil appears to affect them. Hence they 
arc quickly aroused from their retreats when a human being or 
animal approaches, and set forth at once, often with considerable 
speed, to the attack. 

The bite is not always painful at first, and may not be noted 
until the flow of blood is observed. The leech, while biting, keeps 
itself and the skin of the victim moist by liquid excreted by the 
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nephridia and the dermal glands. \M\cn it has gorged itself with 
blood it drops off, but its salivary secretion prevents the coagulation 
of the blood, and hence the site of the leccli-bite bleeds considerably 
for some time. The blood is stored up in the crop and its caecal 
diverticula, and only a little is used day by day for food: 

Pathogenicity. -Leeches are hosts of trypanosomes* and other 
parasites, and their bite may possibly introduce these parasites 
into the skin of the human victim as well as into that of animals. 

The marked feature of the pathogenesis is loss of blood, not 
merely caused by the sucking of the leech, but also by the bleeding 
from the wound caused by the bite. Further, the punctures 
caused by Ilainadif>sa icylanica aie extremely liable to become 
ulcers, which, according to Marshall and Davy, caused a high rate 
of mortality among the Madras sepoy-, and coolies during the 
Kandyan rebellion of rSr8 in Ceylon. Short of death, amputa¬ 
tion of the limb was necessary in those days. Wo are not inclined 
to consider these old statements as erroneous, because it is quite 
possible that some organism is often introduced into the affected 
part by the leech-bite. For a further discussion of the pathogeni¬ 
city, see the chapteis on Diseases of the Respiratory Organs and 
of the Skin. 

Classification. —Tin* < las.-, I In udinea may It dnided uiiu several on I its.— 

Order /.: IHiyncItnhih llu/.t - llirudine.i without jaw. with u 11 extensile pm 
boscis and with odourless blood, living 111 salt and Is>'s]i water. 

The Khynclinbdcllida are di\ided into two l.imile-s; 

Family 1 Jc/ithvnbdrliulir -Uliym linluMliil.i vvilli the anterior narrowei 
part of the body distinct bom the po-terim ami will) both suckers dislnu l 
from the body. 

To this family lielong the genei a 1 ‘im h'la de lllainville iNiN, ,md Pnulohdi'Ha 
Leach, 1815. mentioned 111 the chapter oil 1 ’1010/0.1 

Family 2 Gloi>,•/'filiou 1 tdtr.- --Kliynchobdnlln with the .mu run sm ker lusetl 
to the body, while the postmor is distinct. 

Among the genera ol this l.umly is HuimrnLnut de Filippi. ihjo u! which 
H. officinalis do Filippi is louml 111 Mexico, and is alleged to cause drowsiness, 
buzzing in the ears, and .1 painful rash, when it bites a peison. The c m i.ituui 
of these symptoms is ob-r.iue Another spis ies is II gliiil.tiin de l-'ihppi, i8p) 

Other genera are Glossifhonm Johnson tsio. Ifrnutlrf^is Yejdovsky, 1883; 
and Placobdella Si. lilanchard. 1803. 

. Order II. : ArhyiuhobdclUda .--lliruciinea usually with jaws, without a 
proboscis, and with red blood, living in Jrosh water or on land There are 
two families, Gnathobdellidaj and Herpobilellida*. ot whifh only the hrst 
concerns us. * 

Family Gnathobpkt 1 ipa:. 

Arhynchobdcllida* with five or more, rarely four, pans ot eyes. and. except 
in the Semiseolinre, with three dent it ulate jaws. Kggs enclosed m a spongy 
cocoon, which is deposited above water-line. 

The Gnathobdelluke are. classified into the following subfamilies: Hinid:- 
ninae, Haemadipsin.e, and Semiscoleetna*. whifh last ts not ot interest (•> us 

Subfamily Htrvdininjb R. Rhine bard, 180 j. 

Aquatic Gnalhobdellidse with ten eyes, and with an eyeless ring between 
the third and fourth pair of eyes, with denticulate jaw*. Complete somite 
formed of five rings. The nephridial pores open near the margins of the body 
on the ventral surface. 
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In i8y<> Blanchard divided this subfamily into two series: (i) MonosticUo- 
donta—jaws armed with one row ot teeth: (2) Pisl icliodonta- jaws armed 
with t wo rows ul teeth. 

The getieia are: IJirudo, Lunuatis, lltrmopis, ffirudimni,t, LimnoMclla, 
Alauobdt'Utf' and M hitnunua, which «ne divided into two series 

Series 1 : ftonostiehodonta. 

lliiitdimii.e. with jaws with nr without papilla*. .iiuI .utiu-d with a single row 
ol numeious sharj) teeth. 

Hirodo J .iniM'iis, :75s 

Synonyms. S,iu/:iiisvt;,t Simkiu. i8i.*, Litr»bJ< Ifo de Blainville. 1K27 

llirudinin.e with I went v si\ vimiii'- ot which the ist and 2nd ha\«* each 
one ling; *rd two lings, .jlh, sth. .tn>I otli, each tluee lings; 7th to 22nd, 
e.u h live rings, three iin;,-.. 2 |ili -• ,tii, and jntli. each two rings, making 

ju all in.' 1 ing.s. 

lives ai»‘ tallied cm ill*- isi Jiid, .od. sth, and 8th ungs. The burcals are. 
the itli anil nth and tlx |».• -1 Uncials tin* 7tIi and htli. The Jirst pan ol 
■tc'I>!irid i.'i is on llw i {(h ami 11 n last (tin i 7!Ii) pan on 1 he ond ring. 

n»- 111.de untiie is Ik- 1 ween tin* pith and n*-t imgs which aie tin* 2nd and 
;rd oi tin* joih -.oiniti* 



1*1*. pm Him,/n iim//i\/i nttii si,iimaki>\ 

1 lie 1 oinnioii v\.ii«i li*c*> h ol (avion 

"1 lu* hin.de* oiilm* is Jive rings l>i*lnud that ol tin* male -i.r , hot ween the 
^ih and p»th lings. 'Ilie* amis 1- situate on llu* io*nd img. 01 between the 
loisi and 102nd 

IJundo mull, 1 mi! 1 .. lanu.eiis 1 7-^, i- found jiinu ipally in Hungary Vaii«*ty 
ijhnnuh', 

IT. ttoilniii Johnston. imo isthe ni'*dn 1n.1I k*ei It <»l l.nglainl hi.moo. Spain 
and Algeii.i. 

//. mpponm WJiitm.ni. i.shn. |.ip.m 
H. simta iW IJl.unviHi*, isj*. I'.hm.i 
II. quin nuslriitla Sihinardn. Australia 
II. saiifonnuis. Cochin-('Inna. 

II. nsniliotl U. Ulanchaid Afghanis! an .md IVisi.i 
II. tiworniMS l(. Blnin hard. ’I mini 
//. *./ p/rin\fiitilu (Jrulu*. Ssith Miic.i 

//. hiltkbtoHtlti 1 < Blanchard. Cast Alina \ictoiia Nwm/a 
II. nniltislrmtii Sclimardri. t’evlon 

Series 2 : Distichodonta. 

lliiudiniiia* with jaws without papilla*, and aimed with two rows ol in- 
Jitcjuc lit iiliiiu. uiegul.ir teeth. 

Hmmopis Sa vigny, 1817. 

Synonym.- -Aul-t.-hnna Mnquin-'liindon, 182O. 

thru dinner. with 3 lings on the 2,jrd somite, and two rings to the 2|tli, 
25th, and 26thsomites, (hop with one pair of elongate lateral caeca reflected 
posteriorly. Genital openings usuallv separated by five rings. Upper lip 
of anterior sucker not divided mferiorly by a longitudinal groove. //. 
sanguisuga Linnauis, 173S found 111 Kurope, and //. lacustrr Leidy in America. 

Limnatis Moquin-Tandon, 182ft. 

llirudininae with a longitudinal groove on tin* inner surface of the upper 
Up ot the anterior sticker. Jaws with more than 100 teeth. 
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T.imnatis niloiica Savigny, i 82 <j. This leech is 8 to 10 cent xnietres in length, 
and is common in North Africa, the Canaries, South Etiiopo. and Asia Minor 
while it, or some other species, is found 011 the West Coast of Africa. 

Ltmnatis tiivsomelas Serulias and Virt*y, 1829. is found in Seuegamhia, and 
L. granuloma Savigny, 1820. in India. 

These leeches are of importance, lx-causc they arc-apt to get into the nose, 
naso-pharynx, pharynx, and larynx of persons drinking at pools of water, 
and to cause serious symptoms. Oilier species aie. L. afrit una If. Blanchard in 
Senegal and the Congo, L. maculosa Grub*, 1859.111 Singapore, A. mvsotnelas 
in Senegal, and L granufo&a m India. 

Hirudinaria Whitman, 1880. 

Ilirudimn.e with the .sc'cu.il pores sep.1r.1ted by several rings \i el.ilniiiiin 
very large. 

If. jtti'uuu, 1 Wahllieig, iS-jj. I11 Batavia, Smu.iti.i, and Burma. 

Limnobdella If. Blam haul 

I in u<iimu;e with n> t to n> | rings. Jaws wit limit papilla- 1 lie (»lh somite 
with three rings the jpd with fi\«• imgs 

1 . x>autlis If. Clam liatd I'mioi. Simi.it 1.1. and Ceylon 
I flush, ills Hesisto. i8*»u S\dm-v .mil Nmv Smith Wales 
/.. incMtHHti K. Blanchai 1! Me\nu 

Macrobdella \ < mil, 1872. 

Ilirmhnina-. jaws wit lion* sensoiy papilla-, teeth not miim-imi-., n»i body 
rings. Both genital ojieniiigs on the nth somite 
M si sit t ho Whitman, iKhu. \mein-a. 

Whitmania K. Blamhard, iKS,j. 

llirudiiiiiM- with 105 to 107 tings; (»th .segment with live rings .• trd has 
always more than tluee rings. Teeth mote or less rudimentary. 

If. fnox K. Blanchard iS.|t» l,otu|mi /oiilni;n...iI Guldens ami m Asia. 

Si ll/i-.M vmpsjN.i-. K. Kkinrluirri, lSijj. 

Gnathnhdi lhita.-, small leeches. Imng on l.unl, with ten eyes and no eyeless 
ring lielween the ^rd and .|th eyes. The thn-e Iasi body sonnies (Lwenly- 
tluer to t wenly-si.\) witli only one ring e.icli. I >eniilioii simple and complete. 

Remarks. — The lI.-rm.idipsiTia- ueio monographed by Bla in bard in July, 
1917, in his usual masterly style 
Type Genus. -Utruiatitpsa Tennent, 1801. 

Hamadipsa 'lenneut, iS»n. 

Synony ms .— Hfpmo! ia S< Jimard.i, 1801; ( 'hlhonobilclLt Giube, 1805. 

I la-madipsina;, tern-strial in liabil. g to t centimetres*jn length; .sub- 
cylindrical, tapering slightly lorwards. cephalic Join-, loiimh-d when at rest, 
but pointed in extension ; acetabulum model at el v large, round, or oval, 
centrally attached, separated irom the body only by a feeble const net ion 
Eyes in five pairs, the rings Insuring the .ml aiid fill pair, not sepaiuted by 
an intervening ting the rings In-aring the .jth ami 5th pairs, sepamied by 
two rings. (Esophagus with tluee plications -one dorsal and two latero- 
ventral. The three maxilla- covered with teeth, whu h inc r oase in size towards 
the eonverging anterior ends of the jaw-s. Clitellum includes thn-e somites 
and fifteen rings. Genital milices separated by live rings, m-pluidial pores at 
the margin of the body, ilie last pair opening 111 the constriction between the 
body and the acetabulum. 

Remarks. —The land leeches ot Ceylon weie separated from the genus 
Hirudo by Tennent in 1861, under the name of llamadipsa ■ and those of 
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Australia by Whitman in 1886. under the term GeobdtUa, altered to Moquinia 
by Hlanchard. 

< Land leeches are mostly tropical, living in the area defined by the parallels 
40° N. an«l 40° S. of the Equator, tor they appear to prefer a warm, moist 
climate. In the Himalayas they ascend to a height of 11,000 feel; but in 
Ceylon they dimmish in numbers above feet. They aic to be found 
in Ceylon, India, Java, Sumatra, Luzon, Mindanao, Polcw Islands, Japan, 
New Guinea, Celebes, New South Wales, Queensland, and the southern 
provinces of Clnli anti Trinid.ul They live under damp leaves and loose 
rubbish, and appear when the air is disturlied by the approach of man or 
beast, and so quickly do tin v rush to the attack that they have earned the 
name of the ' jumping lr-< h ' ts a mlr they bite gently, but make a deep 
wound the scar of which may take months to disappear. They fill them¬ 
selves with blood in about llmtv uiinutes ami then drop olf. 

Classification - -Some ol till s;vi us art as lollous: 

//. teylnmut ih. Maim die, i* 7 t’- ylon. H. /•tig an-, \i Mauch&rd. Mada- 

gasiai r 

11. itwhiilu ( hiik 1 >\ dnev 11 j.ir.inua Walilbetg. Java. 

11 falbi i U.isiiiiili.ini Mad.u.isi .11 II lalugdUtt Moyon. Philippines. 

//. Hipr'xil.tn lv Idanrhaid. , II. juf>unu «/ Whitman. Japan. 

Other Genera. 

MisubihUu R 1 >Liin haul 180 ; \\ nh thu-u 1 mgs to a somite. 

A1.grwir.dtd H Man. Iiaid, ihoj 
PluLnnon R lUaiich.nd, idu’, \\ it li tour ring*-, to a somite. 

P. f'inigi 11 s H IM.im hard Java and Australia 
P gun,dulmi It Main haul Madagascai. 

Phytobthlla K Mmdiaid. iam;- \\ 11 li si\ rings to a somite. 

P nii’Vtr/ R Ulanchiid Ln/on 
P. nii’hirit nsi\ R. 111.Midi 11 d halawati. 

Plavohdt Uu R M.im haul, thop- With sevt n 1 mgs to a somite. 

P 1, it "Vi R 111.nidi.ud North Celebe*. 

P Ub'/r^ld R. Mandiard Celebes. 

Moqumui R Main,hard ihM.- With seven and a half rings between genital 

apertures 

Remaining Orders. 

'1 be remaining oiders. llistrn ■■llidi AiMinlmbdi llula, and lirancliio- 
bdellida, do not concern us. 
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CHAPTER XXVIII 

ARTHROPODA 

Artliropoda—l)iplopoda- -Aearinn -(l.unasi lidua -1 xodoidea - -- Ti ombnluidca 
—Eupopoidca -Sarc.iptoidea -Yenmtormi.i- - Linguatulula -Crustava 
—Chilopoda - -Keferem es. 


PHYLUM ARTHROPODA v. Sicbold and Slannius, 1845. 

Bila rp.KAi.LY symmetrical metazoa, with well-developed body cavity 
and hetcronomously segmented body with hollow segmental appen¬ 
dages, moved by intrinsic muscles and penetrated by blood spaces. 
One or more pairs ol appendage* behind the mouth are densely 
chitinized and turned imvaids so as to act as jaws. 

The. phylum Artliropoda is divided into the following grades and 
classes by Kay LankeMer: • 


(|KV!>F A: PlMI \KllIKi>l*(>l>A. 

Class 1 . One hophoia. 

CiinnK ll: K(i\R'iiiKornii\ 

(‘lass 11 Diplopoda. 

Class Ml. Arachnida. 

Clas« l\’ t rustacea. 
t lass V Chilopoda. 
t lass VI llevipoda. 

The Oncliophoia. which includes the genus Peri fail its. does not 
concern us, but the other « -lasses all contain species of impoitauce in 
medicine. 

CLASS 11 . DIPLOPODA R\y Lwkpstfk. hjo.j. 

Synonym. - Uuloguatha. 

Kuartiuopoda, in which the sonnies generally I use alter e.irlv development, 
forming double sonnies, with two pairs ol appendages, or piesent legless and 
leg-beating somites alternately. L'liey arc torient 11.d, breathing bv ti.ielie.u. 

The lollowing orders «ue recogm/ed:— (1) Juhlorima; (2) Symphvl.i; and 
(3) Fauropuda. We shall only consider the lirst. 

Order I. Julilormia- Diplopoda with two pairs of appendages on rack 
samite . Two families ol the Julifonma need be mentioned: - 

Family Julidjk -Julifonma with large free head, without broad dorsal 
plates. -Twospceies ol Julus- -viz., f. Wrrostns L. and J. louJiiiencHSts Leacli 
—have been found as occasional parasites (aceidenlal) in lhe luiinan alimentary 
canal m Europe. 
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Family PolyiiksmiujK— Juhformia with large free head and laterally ex¬ 
tended dorsal plates.—Pulydcsnvns coni plana tus lias oua Ixren recorded as an 
accidental parasite in the human alimentary canal in Europe. 

Pathogenicity.- -Tlie.se* paiasites give nse to symptoms both direct and 
reflex. 

CLASS III. ARACHNIDA J.amakck. 3815. 

Knarthropoda with two pre-oial segnu-nK the first bearing 
typical eyes, and the second antenna: or ihelicera*, and six post- 
oial appendages, modified so as to function as jaws, but possessing 
also a well-developed ramie.. which ma\ be a leg, palpus, or chela. 
The primitive forms h.ive hiaiuJiial respiutoiy processes, and the 
higher jiulnionai y organ- 

'rile Aiachnid.i are cla-s-ilied by l.ankester into:- 

< 1 rade A: Anomomeii-tii a. 
tirade It: Noiriomeii-iica. 

Ntbelass 1 l’antapoda. 

Nibr!a*.s II. Huarachnida. 

tirade a llydropnciisla. 

(irnd* h Ai ropni u^ta, 

S*« lion A I*eit ini fern, 
t Irtler Se«»rpioni(Iea. 

Se< lion I» I'.p* etinata 
Older I lVdipalpi. 

Older II Ai.mea. 

Order III I'alpigiaJa. 

Order I \’ N'liftmn. 

Order V. P-.eiidosmrpion- 
Order VI Podogona 
Older VII Oj)ilion(->. 

Order VII! A«arina. 

Order IX Lingualiilida (liuvita- sedis). 

Details with regard to this elassiliealion may lx obtained by 
reh rente to Ray L.mkester's paper in the (Jititrlcrlv Journal oj 
Microhm him 1 Sue, u,, njo.|, vol. xlviii., p r ♦ *5. 

We have alie.idv eon-ideied tlu elfeiN ol the bites of tile Scor- 
pionidea, the Araiu-a. and Mime o! the Aeaiina. and now it is neces¬ 
sary to con-id'-r moo- p.irunilnily those which are parasitic, and 
cause or spn ad di-ease. 

Two orders must be dealt with in Mime detail- viz., the Acarina 
and the Linguatulida 

ORDER ACARINA Nitzsch, ikrS. 

Synonym.- -Khynchostomi 

Definition. -Degenerate .\rai Imida with the ba-nl segments of the 
second pair of appendagen united in the middle line Indiind the 
mouth, while those of the third, loiirlh, fifth, and sixth appendages 
are widely separated, and take no pail in mastication. The re- 
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spiratory stigmata usually belong to the prosoma, and the primitive 
segmentation of the opistliosoma has either entirely or almost 
entirely disappeared. 

Remarks.- -The Acarina include the mites and ticks which have 
long been known to be human parasites, but it is only recently that 
the latter have come into notice as carrier*, of disease 

It is true that a mite, or rather its larva, has long been suspected 
to be the cause of Tsutsugamnshi disease, but it is probable that 
at present we are not iullv aware of the disease parrying and pro¬ 
ducing effects of these small arachnids. 

The Acarina are cosmopolitan in their distiibution, and are 
said to be most numerous in temperate regions. They are abundant 
at high altitudes. Hanks remarks that the parasites follow the 
distribution of the host -i.c., of the tood- a remark the importance 
of which has already been appreciated. The observer will find 
that a parasitic disease is often bounded by the distribution of 
the food of the insci t, which spreads the rc al cause oi the disease. 

Morphology. -The morphology is described under the heading 
Ixodoidea. 

Life-History. The female lays eggs com -led by a shell and an 
inner'membrane called the deni ovum. A si\ legged lai\a hatches 
out from the egg, and alter .1 time, during which it mav be aetixe 
or quiescent, moults and pmduees the iixmpha. which is eight 
legged, and resembles the adult, except in tin non-d« velopmcnt of 
the sexual organs ,md apertures. The leg whi<h is added to the 
nymph a is the fourth, or posluioi. | he m mph is usually ciurgctic, 

and feeds on some host; eventually pus-ing into a quiescent stage 
and undergoing c onsidciablc histologiml i lunges, it moults and 
becomes the adult male or female I lie male- are u-uallx siualli 1 
and mon* active than the females, lioth sexes sin k lluid nourish¬ 


ment from tin* host, whethci animal or plant. I heij life historx 
will be found to x’aiy with the dilferent families ami species. 

Pathogenicity. 1 iu* \carmu an* uupoitam ill 1 In dissemination 
of disease both among men and animals. In men they are respon¬ 
sible for the spread ol such levers as 1 hit ton's relapsing lever, the 
tick fever of the Knckv Mountains. Tsutsugamushi disease, and the 


disease associated 
responsible Jor a 
mentioned scabies, 
of the Habcsiascs, 


with tlu' Muina bug in iVisia: also they are 
number of skin diseases, among winch max’ be 
In animals they are 1 cspoiisiblr lor t he spread 
and of some Spiiochsctiases, as well as causing 


some forms of dermatitis. Incident a 11\ it mav be mentioned that 
they also cause disease in plants, pioducung galls, etc. 

Enemies.- -Hurt lul as they are t hem.selves, they ai 1 not, hoxvex er. 
free from persecution on the pail ol other animals, lSloocl-sur.king 
insects, particularly the Kcduviidie, prey on some arachnids, 
sucking their blood. Wellman has re]>01 led that lie has caught 
Phoncrgatcs bicoloripcs Stal in the act oi sticking the juices of 
Ornithodoros mouhala, t he tick responsible for 1 he spread of 1 )ut ton's 
relapsing fever. 
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-' Classification. —The order Acarinn is divided into the following 
suborders:— 

Suborder N(yiosnr.MATA.--Acarintt in win eh the opisthosoma 
is segmented l>v ten integument a! grooves, of whhh the .Ulterior 
four are furnished with a single pail of dorsally placed spiracles. 
(Family: Opilioacarida:.) This subordi r does not concern us. 

Suborder fl. Cryptostk.mm \.- ■ Ae.urina with a hard integu¬ 
ment strengthened by chitmi/ed doisil and \ential sclcrites. 
Stigmata on the acetahula of tin* iliiid, lonrth, lilth, and sixth 
pairs of appendages (Familv ■ < >i ib.u ida*.) This also docs not 
concern us. 

SiTBOKDKK T1 f. Mi*, i n’ii.\i\ia - Acarin.i wit ha hard iutegmnent 
like the Crypto>tigni.il.i. One pair ol stigmata above and behind 
the base (>l the lomih, tilth, or sixth pah ol appendages. 

SupeilatniU A: thimasoiden. 

Miperlamilv 1>: lxodoidca. 

SrnuKurK fV. Fkosik.m m Ararina with solt integument 
strengthened by special sclerites, those on the ventral surface of 
the prosoma appareuilv representing the basal segments ol the 
legs embedded m tIn* skin. Except in the aquatic species, there 
i- a pair of stigmata close to m above tlm tirst pun ol appendages. 

Superlannly A: Tromhidoidoa. 

Supeilaniilv l’»: Eupopoidea. 

SuiuiRiil* rV. Asik.m vi Digeiuiate Acinina, most ly parasitic, 
like Frost iginala in t he dev elopmem oi integumenta 1 -.clt rites and 
the softlif-is ol 1 lie skill, but with the lespiratnry system absent. 
(Superfamily: Saicoptoidea.' 

SrnoituiK VT. Viiinm i.kmj \. Deg. n. jute para.dtii Acatina 
without n:s]»iratoiy system, and with (lie bodv piodueed posteriorly 
into an aiimtlaled caudal prolongation. With the iliiid. fouilli, 
tilth, and sixth pairs of appendage', slioit, and only tlnee jointed. 
(F.umly: Demodicid.c.) 

Senututru \TT. Tkik\i*ui>v. IVginiratc aii.icheate Acarina 
wilh Imdv as ini lie Vei miformia, but with the Iliiid and fourth pairs 
ol appendage-, long and normally segmented, ami Ihe fifth and 
sixth calmly abstui. (Family: F.riophvida-.i This suholder, 
liowev ei. need not i oik ei n ns. 

SUBORDER III. METASTIGMATA. 

The parasites nicliid. .1 in tins siilmider would in popular language 
all be called t inks. 

It is divided into two supei Ininihes: - 

A. (i.XMASOlprv- With a small li\pie-ionic v\ it limit teeth. 

Ji. IXonnil>K\.- W'ith a laige liyposloine armed with ninm* 
recurved teeth. 

SlJI’KKFAMll.S A: GAMASOI] >F. \. 

Thesupcffamilv Gamasoide.i i< divided min three families: fi) Dormanys- 
bidac, (2) l-Jropodidic. fp Cctm.isid.e. 
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Family i: I)i:km.\.nyssih.ie. 

* , m # 

(<<uiias<mica parasitic <m wiloluatcs, with inai}dit)l(‘.s titled ior piercing, 
with the Iwuly souictiniew constricted. with solt integuments finely striated. 

The 1 irrinaiiyssida* arc divided mte two sulil.iirulics:—l>ui niriiiyssimr, with 
an .mal plate; Ilalaraclimna*. without au anal plate! 

SUIJI A.MIIY 1 >KKM XNYsSlN.'L. 

Dermanyssus Mugcs, is^j. 

Deiiii.invs .iii.e with a lung body not distinctly t oust net ed; perilrcim* on 
the venter, with i lu*I. , ti* mandibles in tin* male and long s-lildorm mandihhs 
Hlllie leniale. l'.u.isitu oil lillds. 

Dermanyssus gallinae K«di, m; \. 

Synonyms. /'u.v.i a-illnm Krdi, i'c/j; .1 i<nit* ytlhitti «It* tiw, '>7^. Dtt- 
ni>ntvsnns uvimn l >ii”< v - iS?o 

This paiasite h\**s in tiatks, ei< jn I lie hen house during the day. and 
attacks the Imvlsal night, Mukini: tin* blood li is also loinid on many other 
birds and iii.imm.il-.. and .*i .ismualK on m.m *;eiicr,dly on poultry m<*u. in 
whom it piodiues.i papi'l.n is /emal-iiis del mat ills on tin baik of the hands 
and loreai ms It. Ii"-n.h w . Ileriu.inn, i.Suj whii.h i* pmhihlv only a v.iucty 
ol tins sjn*c lev ■ au al-.n be hutiid oil man 

Morphology. ISod\ • gg shaped, po-dei li>i (lid wider than null Mol. abihj- 
iiu*n with slum, maternal, widely scp.iiaOd luidles 

Male, o-i, nullimelie by u-ij nullinietie, h-niul". o*y nullimetie by o* j uiilli 
ni't re. 

Holothyrusthiiam, is* z. 

Holothyrus coccinelia tlei v.ns, 

Tins aim hnid is loiind on 1 lucks and gnsc in Mam it ms. and is sanl to attack 
human beings. causing .welling ol t In* .> licet ed pail wlm h if tin lip- 01 longue 
ol ailiihl, may be d.ni!;i , inii* Some .ml hoi ii ies 1 misidei that this .irachnid 
should hn in :i s.-ji.'.-.ite l.inniy ol its own I loh't hvi vnla* 


I'* \MIr A J • (i VM \>11 i.l-.. 

In this l.imily 1 one s the gi mi* /./■/.(/>* Km h 1 S |^, with its * pi 1 "*s / nhiU- 
tinim Herlese, mentioned in the ihaptei on I'mtn/m. Ih-i..uis<- Miller has 
traced the ltle «vile ol ll<rninj;it.(>tiun(i mini* r>.dlom. iQo-j. 111 it and m the 
1 at Mils {Ifanmnnts. 

“sl'I’liUh \MII.Y li: I \€ i |k i|I »|-' \ IIims, i.soj. 

Synonyms.- .1 ctuiis l.inna-ns. i/.jt*. pro funic; Riiinue Latieillr. 
xNi».|. f>ro pnrlc; Ixodidr. s Leach. 1N15; Ixodm Ilurnieistcr, iN.’j: 
Ricini Koili, iS|.j and 1 N ^~; /\d t /c.s C.cn ais, Ixodida K lichen- 

meister, 1S55: Ixodida} Leach, iS(i >; Ixodidcs J)oimadieu, 1S73, and 
Megniii, iS/fi; !\odat WagncJ , iNyfi; MrUtsfi&vhiln Canes!rim, iKuj . 
Cynorhaslra Marx, ArpagosUnna I ahtlle, 1005. 

Tin* term ('ywrliastcu is derived from Aristotle, who spi.tks oi 
these arachnids as Kvi-nfinurTip (the dog-tormentors!, because t irks 
were well known in his day to attark hunting dogs. 

The Ixodoidea are the t ieks, which have Leconte oi importance in 
tropical medicine not merely because of then unpleasant bite, but 
because ol the spread of disease bv their agency- as h>r example, 
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tlic tick fuvcr of Africa, Tsutsugamuslii disease, the. tick fever of 
the Rocky Mountains, etc. They are parasitic on mammals, birds, 
and reptiles, but are not strictly confined to one host. The Arga- 
sidte, one of the two families included in the superfamily, art* now 
noet urn il in habits, and do not become greatly distended with blood; 
while the other family, Ixodid.e, or true ticks, are very common 
in tropical countries. 


Morphology.- -A lii.k IS divisible mio a luad, rostrum, oi rapitulum, and a 
body. Tin- e.ipit ulum i- iI k* s >it,ill anterior structure with tho mouth parts, 
and is e.vsilv visible from ibo\e in llir l\odid«r* (i'tdr big. 3 J 3)- hut must be 
viewed fiom lielowin the Aipusnl-i (Mg It jmns the rent ot the body 

at the canivrostonie ’1 In* c.ipiiulmvi (iinsists ot the following parts;- — 
i .Vit/i -- This is the jiiin i mu of tl»o rostrum with the rest of the body. 

2 . Hast- Tins i■> Mi- li.n<1 basal portion, and is usually ijuadrangular, but 
its outline vanes 

Jn lem.il-'s oI tin- Kodid;e tlieii 

(vide big- 31 i 


Alt jelled Ik-IiiiuI tin 
(k 


re turn ponwe areas on the upper surface 
base js the neck; in front, in the middle 
line, is the h.iu-.telhim, composed of the 
In post i,mi- and tin* m. nidi hies and their 
sh'.itiis. mi each side ot which lie tlic 
palpi. 

’1 lie hypostome is .in elongated 
stincture composed of two symiuetiical 
halves, with luminous minute teeth, 
i ailed dentil lis nil its ventral surface. 

j. 1 he chelnei.e oi mandibles, are 
t wo in windier -one on each side of the 
median line, lying dorsal to the hypo- 
si mile The posteiior portion enclosed 
in the limlyis* wollen for l lie attachment 
of nuis( ]e>. while t lie antei u*r is flat and 
iiariow, ,i.t)<l leriiuu.ited by a hook like 
digit. wlm h Ii.is i wo or three processes 
the ap..phys.-s ,m i ii lei rial, an ex¬ 
it i n.■ I .uni a middle, w-ith hook-like 

te'-lli 

, 'I In ni.iiidiliul.il sheath lies dorsal 
Ini In- mandible*. 

(i '1 he palpi an* composed of lour 
■icgmeui- oi aitides basal, antepen- 

.... .." *y an- ol inipmlance in classification 

into geiicia ,ls ih**\ pn-.-css hairs, hrisiles. edges angles, and spines, varying 
m illlieii nt spft u - 'I hen is *.iimeiones a group of long h.urs on the internal 
aspiat nl the p dpi wlm Ii ,lw pi nhahly seusoiy 

The li'nlj i irii*. mi-ally in I*irrn, colour outline, and stim.ture. It is 
divided into !i ■ ISiis.il'sini.xc, (_*i veuti.il surface; ( 3 ) to I',) anterior, 
posfetior. and 1 .■ I• i.d ni.iigm- 
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ulton.'.ti . jM-niillima'c. and apu-il. 


i. HorntiSiirJ.tn t>inh.d>.i ,dsuilaiemiyl« noted (Figs. 3i3and3i8): - 

(a) The smtimi. found in the t\ndnhr and well maiked in the adult 
male but murh smallei m tlx-adult female. If is a hard, chitin- 
ous plate, wiili livn longitudinal grooves (lervical grooves). 

(1) The eyes, only sometimes piesi-nl on each lateial margin of the 
scutum in Lxodida- or near the lirst coxa m Argasidic. 

(c) The dorso-submediau jiorose plates are small, circular, or oval 
clutinous structures on each side of the median line, near tho 
third and fourth legs. 

{d) The posteio-inargiiidi festoons, when prtisent, arc eleven areas 
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marked out by grooves lying along the posterior margin ot the 
body between the stigmata. 

(e) The dorsal gi ooves are usually longitudinal, and not always distinct, 
as they are due to muscular com motions. 

(/) Pits, hairs, spines, etc., may lie visible on the dorsal surface. 

2. Ventral Surface .—The ventral surlace exhibits (log. 324):— 

(а) The genital pore, situated in the vontro-modian line, between the 

coxjc of the first three pairs of legs. 

(б) The anus, situate in the vcnlru-median line, behind the. posterior 

pair of legs. It is surrounded by a valve, and in the inale of 
certain genera has laterally the olvpeu or anal v.dvos. 

( r) The ventral shields ol chit 111 ate small selentos covering the surface 
in the male. 



3 u.—I> oks\i, \nw wi< -ini 1 'mnit.ra Fir.. 512. ('.iiiclicpra 
or A Twk: Kimmi (// remit j>hvsaIn, j> undo to U. j»nnttala: Male 

C. AND l<‘.) p'. and V.). 

I, Chclicer.u; J, hyposlome; palp; 4, | mi use aiej. 

(Alter Nuttall, t'impci, and Kobnison. journal of Pat aetiology ) 

■ 

(d) The stigm.na lie mu* on each side of the body, between the 3rd 
and 4II1 pans ui legs 111 the \rg:i*»id.e, and Iiclmid the tourth 
in the Lsodid.e. 

(<) There are often to lx* seen a pair of genital 1111 rows and an au.il 
Jurrow. 

(/) Pits. pores, hairs, and punrtaliens aie to be lound as on the dorsal 
surlace. 

3. Anterior Margin.- -This varies as compared with the posteiioi, being 
sometimes straighler, sometimes emarginate, and receiving at the i.amero- 
some tlie rostrum. 

4. Posterior Margin. —This is generally rounded, ami often m it ked by the 
festoons already mentioned on the dorsal surface. 

5. Lateral Margins. —They vary as to their straightness or dcgicc of cur¬ 
vature. 
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The let's arc segmented into the following :utides: coxa, trochanter, lemur, 
patella, tibia, and tarsus. 

Internal Anatomy.— The internal anatomy has been studied l*v Christ o- 
phers in Ormthodoros savignyi, and most <ilalior.itelv by 1 tunnel in eight 
Lxodida: and three Argasidd', males and lemales. 

The tegument consists of chitinous layers, under which lies the epidermis. 
On the suit.ice are the openings oi numerous glands A Luge ceplialu gland 
is present in some species, opening doisallv at the juiictiun of the rostrum 
with the body. 

The mouth, which is lined with chitin is situated unterioily between the 
mandibular sheath dorsally and tlie* hyposlunie \entr.illy. In this jiosition 
it is merely a horizontal slit, with npeii sides, but larlhei liack these aie closed 
by the junction ol llie hvpu-.loiue ivilh the mandibular sheaths. The cavity 



exit rid . ii.ukw.nd' scnif little distant .uul ends blindly. Into its postero- 
later.il angles -ipen the dm ts ol ihe s;*li\ aiy gl.inds, two laige racemose glands 
lying <>vi i ihe b,is|... <,t i h,. iir.-st p.ur ol legs. The .mm aie globular, and their 
walls cousim d Luge cells, as a rule laden with lefiadile granules staining 
deeply, or with indistuu t gvancles st.iiiung less deeply. 

In addition to the oiduiaiv .icini, theie aie gioups ol four or live cells, 
iorming pear-shaj»ed masses, which have a peculiar alliuity for arid stains like 
cosin. These elements are le.dlv iuu< cllul.ir glands, which open into the 
]>rincip:il salivary ducts, not into the small dud lilt's. These glands, which aie 
numerous in the Argnskhe, ;u<* probably prnsnn glands. 

On the floor of the mouth is n V-sliaped opening, .ijiex pointing forwards, 
which loads into the pharynx. This is a fusilorm org.m, uariow tn fiont, 
where it turns upwards to open into the month, while Ijclund it ends m the 
cesophagus. Its walls consist of chitinous plates arranged ventrally and 
laterally, so that the lumen is triradiate on transverse si etion. At the .utgles 
the chitinous plates are united together by double folds, allowing expansion 
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and contraction, and brought about by thu contraction and lelaxalion of 
muscles taking origin in the scloritcs forming the endoskeleton ot the head 
and inserted into these plates. ft ends posteriorly in a narrow (esophagus 
which is without chitinous support, and therefore solt. This (esophagus 
runs luickward, perforating a largo ganglionic mass, ami ends in the mid-gut. 
Its walls are composed ol a layer ol columnar cells internally and by muscular 
fibres externally. Just before it joins thu mid-gut its wall thu kens and forms a 
fold, the homologue of the proventriculus, which projects into that passage. 

The oesophagus opens on the iloor of the large central food reservoir oi 
mid-gut, thu main canal of which runs forward a little distance in front of 
this opetung, and backwards to the neighbourhood ol the iccluui. 

The central canal gives otf divei t icula, which mav lie classed into an antei ioi 
sot, consisting ot a single diveiticulum; a lateral set. cousi-ning ol an antero- 
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(Aitei S.uuboil.) 

lateral di\eiticulum, subdivided into tluee branches .i medio-lateral, inlo 
two or three, a poslem-later.il. which is single, and a posterior set. whivi i. 
also single. 

The walls ol the (cntial lulio and (lie diverticula consist ol h single layer of 
huge cells lying upon a thin havinent nieinbr.uie. extein.il to whicit .ire large 
single muscular libies alranged longitudinally and trailsveisely in an open 
nelwoik. Ihgestion is assisted by tree cells nungliug with I lie (ongululed 
blood filling the diveiticul.i. 

Posteriorly the central canal is connected with the rectum bv means <>t a 
very fine canal, which a pjKsus to represent a liinclioiilessrudimeiitarviiilcsiiin- 
This communication is not admitted by Bonnet 

Into the rectum open also two long, tine, much convoluted tubules-- the 
Malpighian tubes, which arc composed of a single layer of lai < ells placed 
on a basement membiane. In females they may contain sphei u at« orpuscles, 
which, though present in males, are much smaller. Beilcv and Bonnet 
consider that these bodies are composed of guanine. 

The rectum is a sacculated tula*, with a wall t (imposed ot a single layer of 
flattened cells leading to the anus. Bonnet objects to the term 1 anus, 
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considering the tubules as renal, the rectum as a bladder, and the opening as 
an excretory pore; but tlus term must lx* kept for morphological reasons. 
Further, he states that this excretory matter is only expelled during moulting, 
collecting at oilier tunes in the rectum. The anus is a slit-like aperture, 
guarded by two lateral semicircular chitinous plates. 

The male reproductive organs consist of a thin, transparent tnbulo—- the 
testes—ending at either end in a vas deferens, which, after coiling upon itself, 
enters a lobulated structure—the white gl.iml. Tin- ejaculatory duct ends 
iu the chitinous penis. The female reproductive mgans consist of a single 
ovary, which lies across the abdomen just behind the central alimentary sac. 
This ends in two coiled oviducts, which open into a large spermathuca with 
thick walls, ami ficnn which a dm 1 lead-, to the genital opening. 

Tlie t ick breathes by .1 ni'-.iib <>l .1 system ot tubes, lined by a spiral thread of 
chitin. These tubes are «,ill< d ti.ulu-a*. ami radiate, from the opening on 
the* stigma called the 1 .->pn 'tie,' all w\er the body. The circulatory system 

consists of a median heart and dis¬ 
tributing vessels. The fat body is 
well marked. 

There are a numlx*r of dermal 
glamls, a coxal gland 111 the second 
coxal joints and opening on the first 
coxal joints bv a minute pore, and 
a cephalic gland 111 the head. 

Life-History.- -"While on Ihe 
host sucking blood, the male 
.mri female parasites copulate, 
and the latter, growing to a 
large si/e, diops to the ground 
and lavs a number ol eggs. 
The egg consists ol a shell with 
an timet membrane, enclosing 
loud yolk and embryo, which 

eventually hutches as a six¬ 
legged larva, without sexual 

organs or stigmata. The 

digestive 01 gaits are, however, 
present, and the litl le I.11 va, becoming pa rush ic 011 some animal, sucks 
its blood, chops off and moults, giving rise to the nyniplia. The 
nvmpha has eiglil legs and a p.*u ol laige stigmata, but is without 
reprodiu live opening* or otgatis. The nympha* now become para¬ 
sitic, and feed, alter which they drop off, moult, and become males 
or female-, with lully developed genet alive 01 gans. 

1 he adult-, now become paia-atic. and moult, and the young 

female, fixing i l self to the host, grows considerably, but rarely 

changes her place: while the male, remaining small, wanders about 
looking for the female. 
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The life-history and the habits of tlie different divisions of the 
Ixodidee are so vat ions that they will be described under their 
separate heads. Oik* example may, however, be mentioned here 
—viz., Margaropus decolor at its - whose life-history has been studied 
by Lounsbury. In this species the female, dropping off the host, 
complct es oviposit ion in a t line varying, according to 1 hel emperature 
of-the air, from live days to four weeks, while the incubation of the 
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egg varies from three weeks to three months. The larva?, which are 
capable of remaining on grass without food for months, must obtain 
access to cuttle, 011 which they feed, and grow for three days, aftci 



Fig. 316. -Tjik L.\kva. oi- Hn-maphysahs l-J<. 317. --Till-. Nymvm of 7 /< 9 mm- 
punctatu C. ani> l*' ( s i<».) pMy&ulis punctata C. anij F. 

After Nutt aII, Cooper, and Koliinsun, Journal of Parasitology.) 



which they moult and lorni nymphs on the sixth day of then p.ua- 
sitic existence -i.e., without leaving the host. The nunph sucks 
blood and grows t ill t he eleventh day, and the adult is hat died on the 
thirteenth to sixteenth day wit hout the nymph leaving t he host. 

Pairing takes place on the seventeenth to twentieth day. and the 
fertilized gorged female drops off the host on tlu; twenty-fourth to 
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thirty-first day. Thus, in this case the larva and nymph remain 
parasitic mi the host, and do not drop of! as described above. 

Parasitic on Man. -Tin* ticks known to be pnusitic on man 

are:- -(i) .1 rgas reflexus Pabricius: 
(j) .!. pasicus Okeu: (3) (hni- 

thndoras savignyi Andouin; (|i 
0 . moabata Murray; (5) 0 . megnini 
I hint's: (h) (>. t uric atd Dugts; (74 
(). thole .am l.aboulbiMM’ and Megnin ; 
(Si ,1/(1 (mchins talaje (iruerin-Meiie- 
ville; loi l\nrlii/>iiffilial its sanguineus 
Latieille: (i*»i .1 largaropam annul a ins 
Sax: (ill Rhipiccnlur lacornis Nui- 
tall .ind Waiburton: (121 Dcrmaccn- 
tnr relii ula/us pabi irius; (13I 1 >. an- 
dersoni Stiles: (i.j) 1 ). cl act its Koch: 
(25) D. modesfas Ihinks: (iO) f\odes 
minus l.iim.'eus; (17) I. Inwaginuts 
l.e.ieh; (itf) Amldvomma americaiwm 
Koch: (i<d . 1 . dissimila Koch: 
(ioi Hvalomma tegvpliam laimiciis. 

Pathogenicity. Ticks an*s]»teadei s 
ot disiMse in 111.m .mil aiiiiu.ils. 
I he\* ill.iv be el.issilied 111(0 spir.ideis oi Spiral ItaifidtC, spleadei s 
"I Rabcsia and into "piendeis ol nnhnoxx 11 j.'eiin**. 

1. Spreaders of Spirochaetidra. 

1. Onut/nubaos mnababi c.uries Spirusihainfinnia dulbnii Noxy 
and Knapp, IijoO, and 1 allies Miiean iuk lexer or Dutton’s 
1 elapsing lex ei m man. 

2. Aigas f'crsicus canie^ Spiwst haadimuu marchoaxi Nuttall, 
i«io 4. 

.’>■ Uarrarupus annalatas emus Spiroschaudinnia thcilcri 
Lax. 1.111. K|o.j. 

2. Spreaders of Piroplasma. 

1 . I'in In fui c filial as a f'fiend it Hiatus cai 1 ie*. R. higeminum. 

2. E sunns /'. biccminum. 

/:. c cert si I*, ci/ui. 

-4- sanguineus 1 * can is. 

5. E. bitisa 1* ncis. 

(1. Margaropns an uniat us annulatum 

7. Hamaphvsa!is lent hi R.uniis. 

3. Spreaders of Unknown Germs. 

I. .Iritis persints causes a disease in Persia. 2. Dermacenhr 
canastas (see I), andersoai) causes Rocky Mountain fever. 

Expeiinientally, the nymphs oi I). marginatum and Ainldvotntna 
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americanus and the nymphs and adults of /). variability can transmit 
the virus of Rooky Mountain fever. 

Enemies.- -The enemies ot tu.ks aie numerous, and among them may be 
mentioned fowls aud blackbirds. 

Prophylaxis. -'Jli<* pi event ion of ticks 111 cattle is a difficult proceeding. 
'Hus loll owing are some ol the methods in use (from Half our ami Archibald):— 

i.uttlc Il iwAi's and JUf> s - -Arsenic used to lx* employed (trooper's 1 )ip 
Powder), but was Jnund to he dangerous. A usclul oil is crude petroleum, 
- gallons; haul soap, \ pound; and watei, £ gallon. Tin* soap is dissolved 
01 the hot water and the jielrolcum gradually added, hive days’ spraying is 
advocated in place ol the usual fortnightly dip. 

Rotation of ( rap*. This is said to be usetul in the United States. 

Hunting of Raptures.- Not a good plan. 

Immunization.- Immunization by inoculation against babesia, etc. It is 
not very us «lul 

Quarantine Ounraulme oi cattle ami (outiol over then movements i.-> 
important. 

Niere are, howewi, .1 good many ]H<iclical points to be attended to in 
spraying or dipping eat lie. Uideience may in’ made to (*i»opei's paper in the 
Journal of Aqriiiiltmal .S tit me. vol. in . or to News tend’.-' Itepoit of Twenty- 
first J'.xpeditjou of tile lavtjjiool lino) ol ‘Iropital Meiljuiie, 

Classification, 'lln* Kodoidea .11 r (ii\ iilccl into two families:- - 

1 ’A.UII.Y 1; Aui.Asmi.k ('.uiestrini, iS«|o. lxodoidea without a 
scutum: mouth pansol adult imt prominent from above: no pul- 
villus attached to taisus in adults. 

h.vMn.v 2 : JxiMijii.p Murray, 1^77.- Txodoidt ;i with a scutum; 
mouth parts prominent hum al>o\e; ptilvillns ]>rcseut, attached 
to tin* tarsus m adults. 

Remarks. -Neiiniamrsila.sMiii.itjuiiiiieivdilteieni Innn theom Used 111 this 
book. Ih* recognize * j\i >d ida-( ixodmdiM) dividcil jnt<> Ixodimei \igasidu* 
and lxodid.e) :ind Sjh l.eorliviu luna*. these last hemg paia-ales mi hals. Ollier 
clas-a'licatii>ns aie tI kjsi- by l.aiulle and bv Hanks 


K will s 1 : Am: \sln.l\ 

Ihcsc arachnids .11 c moic like bugs than licks 111 ilu-ii habits. 
During the d.iv th<*\ aie com r.ilcd in cracks in w.ills 01 floors, or in 
gravel, but at night they come out and 11111 about, Chiistophors 
says that il handled they sham death, and that when running about 
they have a c.mious habit ot iiiismg the lust pair oi legs as though 
lo receive nilonnat ion about their surround mgs. 'IMiey can live 
foi a long time (three to four years) without food. The\ guuiallv 
teed <1 11 1 *1 d irk, being gorged in about lit l ceil minutes. 

Donovan states that while feeding fluid is secreted by the io\al 
glands, and lies betwien tin* parasite and the skin ol the host. 
This fluid is alkaline, and prevents eoagukition ol blood. After 
feeding, the tick drops to the ground, and, being wet wilh seen I ion. 
becomes covered wit h ilust and dirt. At tirsl liny are much sw olleii, 
Iml in a few days this diminishes, though they may remain dis¬ 
tended for weeks. Soon after feeding, the tick moults, and then 
becomes active again, and is ready for another feed. 

The Argasida* pair at various times, one female being fertilized 
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by several males. The female now becomes quiescent, and passes 
out its ova, a process requiring a week or more to be completed. 
During this process the head is forcibly flexed on the body, so that 
the palpi lie on each side of the body, while above the head is the 
prolapsed duct of the cephalic gland, forming a protuberant mass. 
The ova are not as numerous as those ol the cattle ticks, and are 
generally laid in a loosely adherent mass. 

The six-legged larva hatches in less than a week. In Ornitfyo- 
doros it appears to be quiescent, making no attempt to obtain food, 
and in O. moulmla doe- not leave the egg. In three or four days 
it moults, and becomes the eight-logged nymph, which is an active 
little creature, feeding readily. In Ar&iis the larva is more vigorous, 
and feeds, it a ppeai s as though t here were great differences in the 
life-history of the different species of i he Argnsuhc. 



Vic. i j-,. Argus /'ci'.situ.s L\i mi- ri r k: Vm. -Argtn {‘rrsicn* Latkeu.i.e: 
I* I'M mi.. hmtsAI. Asl'KlT. J'hMM.V. Vl- MTKAI. ASPECT. 


The adult Aigasid.e appear to moult many times as they gr<»w 
larger. They ate pi eyed upon by insects. 

Genera.- --The Argasida- ale divided into four genera:- Argus, 
(\tris, Omithodoros. Alechmtbius. 

The diagnosis ot t In -r genei a is as follows :- 

1. Eyes absent, body usually Hat, with thin bordeis, without 
deep ventral grooves: («) No groove behind anus- Argas; (b) trans¬ 
verse groove behind anus- < \iris . 

2 . Eyes present or absent - body more or less distended, with 
deep ventral grooves: (a) Without a iold ol skin (sclerite) on each 
side of palpi- -Urnithodoros ; ( b) wit h such a fold- A leclorohius. 
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.There is, however, some doubt as to wltether Caris is really 
entitled to be a separate genus. 

Argas Latreillo, 179O. 

Synonyms. —Nee Argas Seoul, 1835; Carois Latreille, 1796; 
Rhynchoporion Hermann, 1804; Caris Latreille, t 8 o(». 

Definition. —Argaskke witli oval or flattened bodies, ill wJiicli tlie 
rostrum is at least its own length from the. anterior margin, which 
is less bluntly rounded than the posterior margin. No told present 
around the base of the rostrum ventrally. Tegument roughened 
by wrinkles and folds, and marked by circular pits. Without eyes. 

Type, — Argas reflexus Fabricius, 1794. 

The number of species known is steadily incieasing. The more 
important can be defined by the following table, modified from 
Neumann:— 

A. Posterior margin with root angular festoons- A. persic-us. 

B. Posterior margin with narrow festoons:— 

1 . Tegument with line folds, body long, swollen -A. her¬ 
nia uni. 

II. Tegument with large h»lds, body flat: 

(««i Body narrower in front:- - 

tU Alltelioi ext 1 emit y flat and rounded . 1 . re¬ 
flex us. 

U) \nteiior e\tremit\ pointed:- 

( a) With deep oamerostome and dorsal 
hexagonal maikings .1. hnmpfi. 

(fc) Without ihese -A. tci/ualis. 

(fit Body almost as large in lionl a« behind: 

(r) Body short, a little longer Mian broad 
. I. trifusguriepiuus. 

t-J) Body twice as long as broad I • vm unierinus. 
Argasreflexus pain-inns, 170b 

Synonyms. - -At urns reflexus Fabrieius, 1 yn-j: .1. marginatus 
Fabricius, 1794: Rhyne hopor ion col ttmhcc Henna mi, 1804. 

Argas witii yellowish body; male 4 by 3 millimetres, female 
0 to'8 by 4 millimetres. Its distribution is mainly jn Europe and 
America, where it lives in dovecots: but it can ami does attack man. 
producing the symptoms already described. 

Argas persious Ok«:n, 1N1.S. 

Synonyms. — Rhynchoporion pcrsicum Oken, 1818; Argas pcrsicus 
Fischer de Waldheim, 1820; A. mauritianus (iuei in-Mem \ ille; A. 
miniatus Koch, 1844; A. am&ricanus Packard, 1872: A. sanchczi 
Bilges, 1891; A. chinche Gomlet. 

Argas with oval, brownish-red body. Male, J to 5 by 3 milli¬ 
metres; female, 7 to 10 by 5 to 6 millimetres. Dorsal and ventral 
surfaces with pits in rows, and irregularly placed. 
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This Argas is widely distributed, being found in Asia, where, 
under the term ‘ garib-guez ' [ftunaise de Altana), it has long had 
an evil reputation for causing sickness. It is also known in Quetta. 
In South Africa it occurs as a parasite of fowls and ducks, and is 
also known in the Sudan, Egypt, Turkestan, and Pekin. Under 
the name of A. miniaiusii was described in the form oi the chicken 
tick of tile United States and the adobe t irk of Mexico and Arizona. 
According to Balfour, it spreads the Sfiim hat a marchouxi in 
Sudanese fowls. Nut tall and Strickland have demonstrated the 
presence of an anticoagulin in tin* s.di\ary glands and intestine ol 
the tick. 

Argas brumpti Neumann, 1907. 

This tick was discovered by Brumpt in Somaliland. The dorsum 
is marked bv s\ nimotiical hexagonal depressed areas. Female, 
20 bv millimetres. Nut tall says that, according to Brumpt, 
the bile is veiv painful, and causes pruriius boding several days, 
ami the site mav remain indurated after seven years. 

Argas cucumerinus Neumann, njni. 

Only the male ol this tick is known. It has an oval elongated 
body, brownish-red 111 colour, jo by 5 milbmeties. It is found in 
Lima in Peru. Possibly this is meielv a \ ariety of A . rejlcxm. 

Argas hermanni Audouin, 1K27. 

Argas with \vr\ hue skin folds and small 1 ostium. It is found 
in Abyssinia and Kgvpt. Possibly ibis also is only a vaiiety of 
A. re fit', xus. 

Argas aequalis Neumann, ]<)o,x. 

Synonym. OmUhodaroa ai/itaiis Neumann, iijoi. 

Nutt all places this species with the Aigasbbe It was found in 
German East Africa by Fiillchoi 11. in si/e if is 5 by 2-5 milli¬ 
metres. with iolded finely granulated inligmucnf. 

Argas transgariepinus \\ hitiN.jb. 

Synonym. Argas funhi Neumann, tijot, 

Argas with very compressed body, not much longer than lnoad 
- -7 ‘5 hv |» millimetres. Margin with iricgulai folds. Found in 
South All ica. 

Caris Latreille, iSo.j. 

Argaskbe willi almost eiiculai body, a little larger in fionl than 
behind, with a conspicuous ttansvetse groove behind the anus. 

Caris vespertilionis Latrcillc, 171)6. 

Synonyms.— ('arios wsfwrtiliauis Latmlle, 1706: Argas fnkhella 
George, 1R76. 

Parasitic 011 bats. 
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Ornithodoros Koch, 1S44. 

Argasidsc with or wit hout eyes. Rostrum surrounded ventrully 
by a cumerostome. Tips of the palpi visible from above. Lateral 
borders of the body straight, sometimes concave. Integument 
mamrnillated, with hemispherical elevations. Two longitudinal 
coxal folds, a pair of supracoxal folds, one transverse pie-anal and 
one post-anal groove, and one longitmliu.il anal groove running irom 
the anus to the post-anal groove. 

Type.— Ornithodoros sasi^nyi Audouin. 1S27. 

Eleven specie-, are recorded: (i) Ornithodoros suvignyi Audouin, 
tfc>27; (2) 0 . montmta Murray, 1S77 ; [ )) (>. tnricatiis f)uges, 187b; 
(4) 0 . megnini iinges, 18S • ; (5) O. lahorensis Neumann, 1908; ( 0 ) 0 . 
tholozani Laboulbenc* and Mcgnin. rNNj: (7) (/. pavimentosits Neu¬ 
mann, 1901; (Si (). Jurcosits Neumann, 1908: (9) 0 . crralicus Lucas, 
1S49; (10) O. coriaceus Koch, 1^*44 : (11) O. cancstrinh Birula, 1895. 

Diaoxos'iu Table. 

A. Eyes present:— 

Three knobs on the last segment ol tin- Imirth leg 
(</) Tegument with hrmisphenc.il protuberance s:- 

(1) Eyes of equal size (Afi ica and India)- (J. savignyi. 

(2) Anterior eyes larger (America)- -O. loriacciis. 

( b) Tegument with battened protuberances ( s \lriea)- 

0 , pdvimentosns. 

3 - 5 . Eyes absent:— 

I. Sulnectangular body ne.uiv square (Mewoi - O.lnricahts. 

II. Eody more or le.-.^ eunMnctcd behind tin- lourih pair ol 
legs:-- 

( (i) With bio.id anterior end (Mevim;- O. megnini. 

(!>) Wit h naii ow anterior end (Labon-)— O. lahorensis. 

III. Ovoid body, with broader posterioi 1 nd:- 

[a) Anterior end broad and lounded iCential Africa)— 

<). moubata. 

[t >j Anterior end tapering’— 

(1) Tarsi forked disially (Ecuadoi: - O. fitrcosus. 

(2) Tarsi slightly knobbed ( \lgrrja) - U. crraticus. 
(j) Tarsi second to fourth markedly knobbed 

(Persia)— 0 . tholozani. 

(4) Tarsi firsi with ihree. dor-al knob-, second to 
fourth with one knob (Persia)- O. canc- 
strinii. 

Ornithodoros savignyi Audouin, 1827. 

Synonyms. —Argas savignyi Audouin, 1827; Ornithodoros inorbil - 
losus Gcrstacker, 1873; Argas schinzii liorlese. 1880. 

This is the type species of tin* genus, and lias been studied in 
detail by Neumann and Christophers. 


45 
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It is common in Africa, Jndia, and Aden, and perhaps else¬ 
where. 

Morphology.- • Ornithodoros , with two pairs of eyes up])earing as 
circular, smooth, convex elevations, *ituuLcd on the supiacoxal fold 
above the bases oi the first pair of legs, and between those of the 
second and third pairs. Body oval, constricted slightly between tbc 
third and fourth pairs of legs, vellow in colour when young, and 
blackish-brown when old. J ntegument covered with irregular hemi¬ 
spherical prominences pointed at their summits, between which arc 
narrow depressions u ith baits. ( apituluin embedded in an infundi- 
bulifonn caim.rosiomc. from which it is separated by a deep groove, 
in the dorsal portion of which can be seen the opening of the cephalic 
gland. Mandibles with a simple daw-like internal apophysis, and 
without middle apophysis. 1 relit til the hypostome arranged in 
three longitudinal parallel rows, 'lwo spines at the base of the 
hyposome. which is large. 

Dorsum of the body marked by two Liansverse furrows, one just 
in fiont ol Hie posterior border, and the other situate farther 
lorward, marking oil a median elevation with a central depression, 
and seven similar depiessioiis, e-ucli ol which bciomes a deep sulcus 
posteriorly. 

1 In* ventral surlaee shows ;t well-niaikcd pie anal furrow, which 
late tally meets the -upi.ien\al sulcus, wliit It runs loinid the anterior 
asj»eft of the l>nd\ as a well marked gioovc, delining the supra 
coxal fold, on which tin eyes ate situate. Ik-hind the aims are 
three symmetrical longitudinal groove's, while a short V shaped 
depression abut- on the anus. | he ge-uital papilla is well niaikcd. 
and sunoimds the wide ti.m-veise opening. 

The lout ill pair of legs i-a one and a hall times as long as the first 
The coxa- are contiguous, and dimiim-h in size tioni the first to 
the fourth, and the fust lias the opining of the coxal gland. 
Christophers has obseiu-d that the tluid fiom this gland is alkaline 
and prevents eoaguJalioii ol the blood. The stigmata are placed 
behind and above tin- supiao»\al I olds. The ii fill joints ol the 
lirst three pairs of legs with llncc teeth, the two proximal quad¬ 
rangular, and the distal lonical. 

This tick is veiy liauly. mid is said to be able to live for many 
months without lucid or nmi-tuie. it attacks human beings, and 
is found in Africa and India. 

Pathogenicity. Not known. 

Ornithodoros moubata Murray. 1877. 

Synonyms. —-J rgct.s moubata Murray, rtf 77; Ixodes moubata Cobbold, 
1882; Ornithodoros savignyi var. un 'a Neumann, lyoi. 

O. moubata is of importance as the spreader of 5 friroschaadinnia 
dtfttoni. the cause of Dutton's re lapsing fever, or African tick fever. 
ISie tick is distributed widely in Africa, where it is called bibo in 
Uganda, moubata in Angola, and tampan in Zambesi. Christy has 
described a similar tick in Brazil. 
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Morphology.- —[ rnithodaros witlioul oycs, l*»ily oval, a little; wider behind 
than in front, with a slight constriction lx:twren the third and fourth leg-.; 
colour varies with age from yellow-brown to dusky blown. Integument 
covered with irregular hemispherical pionunencos. Cupiiulum embedded in 
an inlundibnlhorm camcrostome. Mandible with external apophyses, with 
two widely separated teeth, and an internal apophysis, which is Indent ale. 
Ilypostome not much wider at the Ivuse Hum at the antenor third. Dorsum 
ot the body marked by two short transverse g moves posteriorly and three 
pairs of pits, from each of whu h a sulcus runs backwards and inwards. 

The ventral surface shows a well-m.itked pre anal suluis, which joins the 
supracoxal groove, as in .s'. Mtmgnvi ; behind the anus .ire three pairs of 
lougitudinal grooves. The stigmata are sriiiihm.'.r, situate, above the supra- 
coxol groove. I hr- hist .segment <il the Inin ill p.ur ol legs is stunt and coin- 
pressed, with three k»ol*s. the dist.un** b.- 11 tin* lust and n-coinl living 

equal to that between the sei oud and third. 

Tibia* and t.11-1 of the first llnee |>;urs ol h Him* tec-ili -proximal, 

stibinedi.tn and iletal, the 1 • beimr cmiii.a 



Fir. yzi Onntl'rdi't'is wnl-tifti t>.. ^j.- Oniilhorforns 

Ml’RKAS ‘ I'KJIUE IhlksM \s ,\ll PRW: I'rMAM*., VbXTKAL 

pan. f"< | ) Asi'mu. ( \ ) 

Life-History. -Tin* female lavs a variabli mini hi 1 of tggs, fiom 
70 to r.;<). wliirli adhcic fogetlui. ami an golden-brown in colour; 
881 by 77b //.. Inside tite.se eggs the larva develop and moult, 
becoming nympha*. wltii It liateli about tin* twentieth day at a 
temperature of 20° to jo’ ('. and a humidity of 71 to 77 per cent. 
After three or four day** these nvmpha* suck blood. At first the 
position of the stigma is marked by only a small white .spot and 
pit, but after the lirst moult this becomes eh ar. The genital poie 
is always absent until after the second moult. 

The adult tick moults after each feed of blood, and may live 
about a year, 'they are night feeders, and lather resemble bugs 
in their habits. Irishman observed that the lluid seen ‘led In' the 
coxal glands prevents coagulation ot the blood. 

Pathogenicity. -It is the spreader oi SpiroschauJinntu •htltoni , 
and according to Wellman and Feld manu possibly of AraiH/wtheilo- 
nema per dans. 
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Ornithodoros turicatus Dugis, 1876. 

Synonyms. —-Argos turicata Puges, 187c*; Ornithodoros americanits 
Mai-x, 1895. 

Ornithodoros without eyes; anterioily the body is much narrowed. 
Tibiae and tarsi with three small tuben los. 

Habitat.— -Mexico) and (Yutial America. Attacks men and 
fowls. 

Ornithodoros megnini Puges, 1883. 

Synonyms.- Argtts megnini Dugri, 1883; A . amcriiaimm Packard, 
1893; tiiiyncho['oiinn spinosnm Maix, 1805. 

Ornithodoros with phial-shaped body; attenuated anteriorly. 
Females 5 to (> millimetres by to 4 millimetres. Males somewhat 
smaller. 

This is. the ear tick of American eatlle. and has been found in 
the ear ul man. 

Ornithodoros lahorensis Neumann, 1908. 

Ornithodoros without eyes. Male 8 by 4*5 millimetres. Female 
ro by 5*(> millimetres Found at Lahore, India. Parasitic on sheep. 

Ornithodoros tholozani I uboulbene and Megniu, 1882. 

Synonyms. — A. tholozani LahnulU'ne and Megniu, 1882; A. pafiil- 
lipcs Birula, r.895. 

Ornithodoros without i\es. Males 4 to b millimetres in length 
and 2 to 4 millimetres in breadth Females 8 to ro millimetres by 
4 to 5 millimetres. 

It is specially a parasite ol sheep in Caucasia and Persia, but is 
very dangerous to man. 

Ornithodoros pavimentosus Neumann, igcu. 

Ornithodoros with eyes. Body covered with flat w'arts forming 
a pavement. Soutli Africa. Onh female known. 12 by 8 milli¬ 
metre:.. 

Ornithodoros furcosus Neumann, 1908. 

Found in lvcuador. Female 10 by 5 millimetres. 

Ornithodoros erraticus Lucas, T849. 

Synonyms.- -Jrga.s crratints Lucas. 1849; O. miliar is Karsch, 1880. 

Found in Algeria and llrngal. Length, 5 millimetres; breadth. 
3 millimetres. 

Ornithodoros coriaceus Koch, 1844. 

Ornithodoros with eyes. Only one knob on the hind tarsus. 
America. Male 6-4 to 8*6 by 3 4 to 4-0 millimetres; female 9-5 to 
13-8 by 5-3 to 8-2 millimetres- 
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Ornithodoros canestrinii Birula, 1895. 

Synonym.-- -.1 r^as canestrinii Birula, 1895. 

Found in Persia. Male in by 5 millimetres; female 14 by 8 
millimetres. 

Alectorobius Poeoek, r907. 

Argasid;u with folds of integument capable of being folded under 
the palpi. This genus is not recognized bv Nutt.aH, as lie considers 
it a synonym of Ornithodoros. 

Type.- --.-I. talajc Guerin-Meneville, 1849. 

Alectorobius talaje Guerin Meneville, T«sp>. 

Synonyms.- <). talaje Guerin and Meneville, 1S49; (). nulis Karsdi. 
1880; Alectorobius tahjc Poeoek. 1007. 

This is the chinch of Nmlli America and Mexico where it is a 
great post. A. i >itiivf>s of South Europe and d . cahcims of South 
Africa are varieties of this -.pe< ies. 

I 1 ’win y 2: Ivmnuv Munav, >877. 

Synonyms. -Iwdei Duges 187,4; Ixvdiden Koili, r8j4; l.utilities 
Gorvais and van Beneden, 1859; lxodiui ( atieslrini ami Fanzago, 
1877; Ixodiiuc Troiies-urt, 1892; A nistomata Marx, 1892. 

fxodoidea with a dorsal scutum and <1 terminal capituliun. The 
digit of tin* mandible lias two apophyses, and the palpi are free. 

Most of the ticks belong to this family, which has the following 
features:-- 

Morphology. —There is a dm sal scutum and a teiminal capital mn. 
The mandibh- has a digit with two apophyses, of which the internal 
is short with one to four teeth, and the external long, with two 
to five teeth. Tin* palpi an* free. The second pair of leg-, is the 
shortest, mid the fourth pair the longest. The tarsus lias a pul- 
villum. The stigmata are sit uate p»istei ior to the coxa of the fourth 
leg. The male is smaller and fatter than the female. The scutum 
covers the whole dorsum except a marginal region, the posterior 
portion of which, between the two stigmata, is generally divided 
into eleven festoons. The female has but a small sefatum, situated 
anteriorly, and the capital uni ha^ two symmetrical porose areas on 
its basal piece. 

Type Genus.- -Ixodes Latreille. 179(1. 

Life-History of the Ixodidse.- -When the pregnant female tick 
drops off the host, it at first appears to seek for a suitable place to 
lay its eggs. When this is found, it becomes quiescent, and the 
anterior part of the ventral surface between the first pair of legs 
becomes depressed, and forms a hollow, in which the head and 
genital orifice are situated. When an ovum passes out of the orifice, 
the tick moves slightly backwards. This oviposition takes about 
fifteen to twenty days. While it is proceeding the tick begins to 
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shrivel and to show vellow areas, due to tlic (listen-ion of the 
Malpighian tubes with guanine. At the end of oviposition the 
tick dies. 

Prom the egg comes a six legged l.irva, which generally climbs 
into .some grass or bushes and waits to get on to a host. While 
so doing it may remain for months without lood. 

It now surks blood, and -hops off this first host and moults on 
the giound, becoming an eight-legged mmph. like an adult, but 
without generative apparatus, which again has to go in search of 
a second host and obtain a feed of blood, when it drops off and 
undergoes a second moult, tinning tins time into the sexually 
mature adult, which goe-* in -.rarcli of a third host. Before feeding, 
the adult female i-, -.mall. dal. and thin. When site arrives on the 
third host she dtivs het rostrum perpendicularly into the skin 
as far as its ba-'-. a hole lx ing made by the mandibles. 

The palpi do not enter the hole in the skin, but lie on each side. 

Tin recurved hooks on the hxpostome keep the tick in position, 
and can only with dillicultv be detached. I lie lick now sucks the 
blood, and at the same lime become-, teitili/ed and incivasc* 1 enor- 
mouslv in size by the addition of blood and the development of the 
eggs. She then drop** oil tIn- tliiid In>-.| and ptoceeds to l.tv her 
<’ggx 

'fhe male does not goige and doe-*. not inn ease* so much in si/e, 
but Clicks blood, wlikh it lecpiires lot it-, fettili/ing work. 

The / X'ljitld arc divided into two subfamilies 


SntKAHin i. knifif I'.ni vi in.i Salmon and Stiles, icjoi . 

Synonyms. Rln'/uslomnlcn Koch, iS||. ( on i palpi ('attestrini, 
iSfjo; Rhipiccphaice Neiuii.inn, 1S07: RliipisloviiiUc Marx, iSt/i. 

IuhUJir. in which the palpi ate no longer than btoad. Anteiioi 
portion ol the l>od\ em.ngmatc. 

Type Genus. /• iir/iiphi'p/ni/iis Neinnatm, ioo| 

Genera. /* nrliipicrp/ialiis Min- mn/ws. lUpwaphysnli s. Dcrma- 
1 ill lor, Rhipf tnh>r. 


S' m \xill V 2 . 1-. Salmon and Stihs, irjoi. 

Synonyms. I\odn1ca Koch, ('nllripnlpi r.anestnni, iScjo; 

I\oduiiP. Minx, iS()j; HtcnMliislontiai Marx, i.s<)2: Iischalnccphnlida 
Marx, lS(|2: !\n> tb Neumann, i.Xon. 

Ixotluto witli p.dpi longer than btoad; toslium long. Anterior 
portion of the body -Haight 01 emaiginate. 

Type Genus.- /Wes. 

Genera.-- Ixodes. / vkaitmpluthts, (,'craiixodcs, A funomma, 
Ambhommu , Jivitlommu. 
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Diagnostic Table of Genera, from Svlmon and Stufn. 

Rihpicepualin.i;. 

A. Eyes present:— 

I. Dorsal surface of capituluin hexagonal, si«les drawn out 
laterally into sharp points. 

(a) Males wit h anal plates. 

1. Second and third palpal segments straight; 

st igmnta comma -shaped- Enrhipicephuhis. 

2. Second and third palpal segments drawn out 

laterally into sharp points: stigmata round 
Margawpits. 

(b) Males with rudimein.irv anal plates- Ehipice.nlor. 
n. Dorsal surface of capituluin rectangular, sides straight; 

male without anal plate l )ci macctifor. 

B. Eves absent- llamaphvsali*. 

Nutt.ill anil Warbnrton's tvw elas-aion ol the Txodida- is ns follows:- — 
I*rosttiala —Ixodida 1 with .in.il grooves smronmling the amis in trout— 
Ixodes. 

Mcfaslriutn. Ixodida- with .m.il groove contouring the amis lieliind, but 
* this groove may Ik* taint or olnsolele. 

Brevirostrn la 

Group I.: Inornate without eyes, hut with lestoons --11 teamf'hvsalts. 
Group II.: Ornate 01 inornate with eyes, and with 01 without festoons 

Anal grooves 111:11 ked. 

Ornate with JtMogus. 

liasis capit 11I1 rectangular dorsallv —Deruhtcentor. 

Basis capiluli hexagonal dorsallv- Rlupicrnlor. 

Usually inornate with ti-stooie 

Basis edpiltili usuallv hexagonal dorsallv - Rhipirephalits. 
An.d groovivs olisolete 

With shod palpes Murgaropus. 

With very short compressed palpes ridged dorsally and 
laterally- -Hm,f>htins . 

Longirostvalit 

Group J.: Ornate or inornate, with eyes and with or without festoons 
basis cupituh sublriungnl.ir doisally. Male wiLh a pair of 
ailanal shields- Hyalomwu. 

Group 11 .: Generally ornate, with eyes and with festoons, basis e,apituli 
variable. Without adanal sluelds---. 1 mblyomwa. 

Subgcnus At'ommnui chiefly found on le’pfrdes with pixirly- 
developed or no eyes. 

it will be observed that the genera TJsehalocephalus and Ceralixodes are 
rejected and refined to the genus Ixodes. Another genus. KHnunnunella 
Lahillo, 1905. is also reji*cled, and it is relorrod to Aponomma. 

Subfamily' Riiipicephai.inm:. 

Eurhipicephalus Neumann, k)o |. 

Synonyms .—Rhipicephalns Ivocli, 1844 ; Pluwloi wde.s Jlerlcse, 

1889. . 

Rhipicephaliruc with distinct eyes; base of 1 lie capituluin broader 
than long; hexagonal, or dorsal surface forming a projecting angle 
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at each side. Palpi .short and broad. First coxa with two large 
t eeth. Mule with one or two pairs of anal shield. (I 4 'ig. 324.) 

Type Species. ~Kurliipiccphalus sanguineus Latreillo, 1804. 

Eurhipicephalus appendiculatus Neumann, rom. 

This is the brown tick of South Africa, wheicit spreads Theileria 
parva among cattle and buffaloes, causing ‘ coast fever.’ 

Morphology. Male, snnimi does not quite cover the dorsum: 
festoons narrow; the median 1.- prolonged into a caudal process. 
In front of the festoons, thnv wide longitudinal grooves. Size, 
4 by 2-6 mil I inlet 1 cs in inale, dorsal plate oval; porosc area 
small. 

Life-History. Tin- eggs are I.iul in thousands on the grass, and 
hatch in ahout twenty-eight day-* into six-legged larva-, which pass 
from the grass on to eat 1 le, suck blood, and drop off replete in about 
three 10 Jour days. 

They now remain dormant for about tweiitv-one days, and finally 
moult, giving rise to t Ik* eight -legged nymph. 

The nynipli proceeds to .mark rattle and suck blood, taking the 
same lenglh of time as the laisa. It then drops off replete, and 
m about eighteen da\ s moults and becomes an adult male or female 
tick, which again infests cattle. I lit leniah settles down quiekly, 
and is joined by the male. In aboul lour day* the leinale, which 
lias become fertilized and full ol bloorl, drops off, and completes the 
life-cycle bv laying 1 hr- eggs, aft, r which she dies. 

What becomes of the male is not known. 

Pathogenicity. - It spiearls Theileria par,'a, the cause of coast 
fever in cattle, bv the bites of the infected nymphs only—/.<?., 
infected larva* and adults do not spread the disease, but the larva 
can hand the infection over to the nymph, which is the spreader. 

Eurhipicephalus bursa Cancstriiii and Fauzago, 1878. 

Synonym. -Khipiceplialus hilenu s i\i\ t-si. j8.\*. 

Thi-species is widespread through Southern Europe, and is also 
known \n \friea, West Indus, and Malaga, .is a sheep, horse, cattle, 
and dog tick. 

Morphology. Male, scutum halt as long as wide; narrow anteri¬ 
orly, with many punctations. Eleven festoons. Size4*5by 3 milli¬ 
metres. 

Female, when ncwlv hatched, flat; when distended with blood, 
ovoid. Scutum oval, eves about the middle of the length. Tegu¬ 
ment with numerous punctations dorsally when young. 

Life-History .—-The female lays the. eggs on grass! and these develop 
into larvse, which’attack a sheep, and moult on it in about eight 
days, forming nymphae, which grow for twenty-one days, fall 
off on to the ground, moult, and become adults, which again 
infest sheep. 
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Pathogenicity.—It spreads Piroplastna ovis, which causes ' heart - 
water * in sheep, the infection being carried from an adult female, 
through the eggs to the adult ticks of the next generation, which 
alone are capable of transmitting the disease. 



1 *it;*-. u»i-^ 2 u -I'inhif fnilchrllits Guws'.tack.fk. 1S7V. 

Vi>NTK\r. \si*Kcr. 


«, Male fX i*»'; b, mouth parts (more luglilv m.iumlu'd): c. female (X 10 ). 


Eurhipicephalus simus Koch. 1S44. 

'Synonyms. —PhipUcphahts senega!emit Koch, 1X44: RJi. prafen- 
tatus Gerslacker, 1N04. 

This tick is found m various parts of Africa- viz., Kgvpl, late 
German East Africa, ami the Tape, li h.is srvor.il varieties r./\, 
E. siintts er! anger i. h. simus hilgcrli, /:. simus shiplcyi. In South 
Africa it is called the black pitted tick, because *»t its pUMci.it ions, 
and causes ‘coast fever ’ by spreading Th.'iU’ria pjica. Male oval, 
roundest posteriorly; | bv 2-2 miHimi'iiv-. Scutum brown-red. 
Female oval, f> by 4 millinieu es. 


Eurhipicephalus sanguineus Latreille, 1X04. 

Synonyms.- -Ixodes sanguineus Latreille, 1X04 : 1 . rnffls Koch, 1844 

Synonym of Nymph. - I'/ntuloi.xodcs rufus lb rleso, iXN<). 

This is the, common dog tick, by which Pirnplasma canis is spread, 
which it acquires as an adult, and transmits in the succeeding 
nvmphal and adult stages. It also spreads Hcemogrcgarina cants. 
It is practically cosmopolitan. 

The female has an elliptical body, wider in front than behind: 
11 by 7 millimetres, reddish-brown in colour. Scutum very small; 
integument nearly or completely without hairs: The mandibles 
have an internal apophysis with three teeth, arranged one internally 
and two externally; and an external apophysis with three teeth, 
arranged in series. 
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The malt* is 3*35 bv 1 ‘55 millimetres, with a scutum covering the 
dorsal surface, except at the sides and hack. External apophysis 
with «inly two teeth. 

Eurhipicephalus evertsi Neumann, 1S07. 

Tli 1-i it. tile ml-leg tick, which spreads AT/Wif/f/tf tyni, and is found 
in Kuio])e, Africa, and Asia. The lile-history reseinbh*s liurhipi- 
ctiftlidlus upfiendintlaius in 1 he changes nl host by larva ami nymph. 
The infection is acipiired in the nyinplinl stage, anti transmitted 
by the adult. Si/.- male, 5 t*» h by 3 to 4 millimetres: lemale*, 
14 bv ij milhmeM 1 > 

Margaropus K.uch, 1X7(1. 

Synonyms. -llouphilu s ('nrtiee, iS«)i, Rhi fmephulus Neumann, 

iSi)/. 

Rlupiriptiulina with eves, though often indistinct: base and 
capituhmi broader than long. Palpi short and broad; second 
and third segment thi« her in the middle, and lorming a sharp angle 
• ■Menially. Posterim maigiii ol 1 he first coxa slightly bidentate: 
stigmal ]>late round. I!od\ wnhoiii marginal fesloons: anal 
groove absent. Male wit h tw o pah s nl anal plates. 

Type. Maniirapus nnimhuits Sa\, 1N21. 

Only three or, according lo Neumann, two spec ies, of which two 
species (M . unnvlutus, M. iii\«loiitlu s’ mav be one, the third being 
. 17 . lonnshuryi Neumann, 1007. 

Margaropus annulatus Sav, ix»i. 

Synonyms.- -IxihLs annul at u\ Sav, 1X21: IlasinupJiysalis rosea 
Koch, iS m: fxoitn tut,'i* Rilev. iS(»o: Mar"U)opiv .s a'inihemi Karsch, 
1.S71): llonphilus turns f mtire, j.s.Xo: and several others. 

Female with elliptical body, as with in limit as behind. Scutum 
verv small, lives small. Dorsal sin laee, with two .intero-postei ior 
grooves, iiiteriupted towaids 1 hen middle. Ventral stir I ace with 
small sexual aperture and sexual tin lows. Stigmata oval. Capi¬ 
tation very short. Internal apophysis ol mandible conical; the 
external with tluee teeth. Ilyposlnuie bro.id. Palpi very short. 
Legs short f I'lih’ hig. 3131. 

Male with bndv oval. 2-15 by 2-3=; millimetres, narrow anteriorly; 
widest oppn.it 1 stigmata. Scutum blown-red, covering the whole 
dorsal surlac with large punctata. Sexual orifice large, a little, 
in front ot tin le\el ol the second paii of legs. Festoons hardly 
marked. Two pans of elypeal shields. Internal apophysis of the 
mandibles with bilitl point: the external lias two teeth. Coxa of 
first leg with a blunt anterior process and bilid posteriorly. 

Tliistick has a very wide geographical distribution, being found in 
North and South America, the West Indies, Africa, Europe, Japan, 
and Australia: but the dilferent countries show certain variations 
in the tick, and hence tin- species receive a little change in 
the name. 
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Life-History.- —Margaropus annulaiits begins its life with the egg 
on the ground, from which the larva emerges, and, gaining access to 
the host, undergoes its development into livmph and adult without 
i ho changes of host described in Kurhipiccphalus. 

When the aduJL female has gorged with blood, she drops off the 
host and lavs her eggs. 

Pathogenicity. -It is the spreader of Vim plasma higciniuum, the 
cause of Texas or rod-water lexer in e.allle. The adult female 
acquires the Pirapjusma and passe* it on totlie larva, which infects 
the host. It is also the carrier ol <pirosi haiiilinnia l/icileri. 

Varieties. -The names of the varieties are: (ii .17. (Ingest Mcgnin, 
ttS8o. in North Afuea: ( 2 ) .17. miimphihts ("auestrini, 1S.X7, in 
South America: (j) .17. australis Hiller, 1 in Australia. Asia, 
Africa; (p .17 < alearalus Jiimla, in 1 lieCaucasus; (5} ,17. can- 
tlatns Neumann, kjoi, m Japan: (i>> .17 a rant l inns Neumann, moi, 

ill fiueiios Avies. 


Margaropusdecolorants Koch, iSj j. 

This is looked upon as a varieiv ol Margaropus anttnlaitts Say 
by some authors. It is the blue t iek ol South Alt ira. 

Morphology. The elvpe.il plates 111 tin* male end in sharp points, 
and a caudal appendage is pre-iiit. The. hvpnstonie has si\ rows 
of teeth. 

Life-History. It lixes from the larval stage to the adult on 1 lie 
same host. The adult, when hilly l«d. drops oil and lays the eggs 
on the ground. 

Pathogenicity. It is a spieader ol Pimplasnw f>i"cminum. 

Rhipicentor Nuttall aiul Warbiirton, 1008. 

Khipicephalina- with e\ es, inornate, \\ it ii lest 001 is. Basis rapituli 
hovagon.il dursally, and luxing x erv pronum lit laleial angles with 
slioit pal]>s. Coxa I. bilid in both sews. The male resembles 
Kurhipiccphalus dors.dk and Ih'iutm rnhir xmiiallx. Coxa IV. is 
milch the largest. There aie no x enlial shields 01 plates. Spiracles 
subtrinngular or eomnu shaped. 

Type.- -Rkipimilar hicornis Nuttall and Wat burton, jijo.s. 

Rhipicentor bicornis Nuttall and Warhunon, kjoS. 

Synonym.-— Rhipiccphalus gladi^cr Neumann, njoN. 

This is an African species living on the hoi*e in the Congo and 
Central Africa. It attacks and can lix e on man. Anot her species is 
Rh. vie inns Nuttall, iooN. 

Dermacentor Koch, 1844. 

Rhipieephalina with eyes; base of capituluni rectangular, broader 
than long. Dorso-submcdian porose plate present: palpi short and 
thick; stigmata comma-sliapcd. Male xvithout anal shields. The 
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coxa of the fourth leg much larger than those of the others. Scutum 
ornamented. 

Type. —Dermacentor reticulatus Fabric-ins, 1794. 

In mw Stiles classified the specie*- of IH'rmacontor into four groups, accord¬ 
ing to Hu- microscopical slruetuie of the siigmal plates in the adult. 

A Adults with lour longitudinal lows of large denticles on each half of 
liypostnme, .siigmal plate neatly circul.ir without dorso-lateral 
piolongation, gobleis very huge - I) minis. 

M Adults with lliiee longitudinal lows ol largo denticle;, on each half of 
hypostome, golilels Miiull hi* diiini. or large. 
l>oiso-later.d pnihuig.it 1011 ut sligin.il plate absent Sahnoni group. 
Dorso lai'Tul piolongution of stigmal plate diatmct. 

Goblets of medium si/e- Andnsont group. 

Goblets small- gmup. 

The balnwin gioup includes It. albipictm Packard, ibftq; D. sahnoni Stiles, 
ujio; and J>. tvgtoliiuulit'* I'.ickard, ihoq. 

Tin- Andct'orn gimtp nuhide*. 1 ). e, cidmiahs Marx, 1892; D. parumupertus 
Neumann, igo 1 ; /> ?vkh>/iis M.iix 1807; D. andersoni Stiles, 1905. 

'J'lie lieticulaliu, group includes D. reticulatus l-'abrinus, 1794; D- variabilis 
Say, 1821. 


Remarks. —There lias been the greatest ronlusiun as to the. tick 
whit h < arises Koek\ Mount ;■ in fever. This vtas called Dermacentor 
occidentalI'i because Sliles considered that I), andersoni Stiles, 1905, 
was identical with IK occidental! s Marx, 1S92, but the two forms 
have since been shown by him to be quite distinct. Therefore in 
any reference to a 1 i«:k cruising Rocky Mountain fever, no matter 
what name is used, it is important to uinU rsiand that D. andersoni 
Stiles, 3905, is Hie species reallv referred io. 


Dermacentor reticulatus Fnhricius, 1794. 

Synonyms.- A earn* rclintlalus L-a brie ins, 1794: Ixodes reticulatus 
Fahricius. iNo^: /. mannuratn s K’isso, i.Sjfj; Dermacentor albico/Iis 
Koch, 1S44: I). fiordoU Koch, i>‘ | j: D. for ragmen a Koch, 1^44; 
Htemaphysalis marmorata Uerle^e, 18S7. 

De.nnaceiitoi with n wisely puiin.ilcstigm.il plate. 

This tick earns iis importance Iroin the lact that for some time 
it was considered to he the caii.se of the spread of Rocky Mountain 
fever, which was really due to the nearly related D. andersoni, with 
which it m a* long confused. Il probably does not occur in America. 
It is widely distrilml ed through Europe and Asia. 


Dermacentor occldentalis Marx, 1892. 

This tick was inri\«d by .Marx from Occidental in California, and was first 
described by Neumann It is found in the north-western portion of the 
United States fiom ('.ildorni.i to Montana. 

Morphology.— Male Oval, narrow in front, broad behind; scutum varie¬ 
gated brown and while Anteriorly there is an eiMptical area, the pseudo- 
scutum, closuly representing the form and colour of the female scutum, and 
limited by a white border, and possessing two lateral brown stripes, with a 
median brown stripe or spots between them. Behind this there are four 
brown stripes arranged in a curve, open anteriorly. Posterior to these usually 
five brown stripes; one central and two lateral. Between these areas the whole 
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dorsum is speckled with brown punctations. The eleven festoons aie some¬ 
what quadrangular, each composed of a white area with one brown spot, and 
speckled with brown punctations. Ventral surface with the first coxa hiden- 
tate, and the others with a single spine. Fourth coxa \ery large; about 
twice as large as the third. Generative aperture on a level with the second 
pair of legs. Stigma comma-shaped; hypostomo with three rows of teeth on 
each side. Palpi longer than hypostomc. Size, 5 by 2*5 millimetres. 

Young female: Oval depressed body, broader posteriorly than anteriorly; 
reddish-brown in colour; about the same size as the male- -5 by 2-5 milli¬ 
metres. Scutum very large, and marked like tin* anterior part of the male, 
extending as far back as tlie third pair of legs, with ey> in the anterior 
part of the lateral border. Dorsal surface ol abdomen with a marginal 
groove beginning behind the eyes, end three longitudinal grooves running 
backwards, the two latei.il Ivgilining just behind the scutum, and the median 
about the centre of the boilv. Posterior margin with eleven leslooiiJ*. Ventrai 
surface with line hairs. Genital ajKTlure at tin l«-\*-l ol the second cova 
genital grooves disc to¬ 
gether at first, but divei- 
ging latcially Iwhmd the 
fourth coxa, and ending 
between the second anil 
third external festoons 
Anns with short ai 10111a 1 
ginal giouvc Stigma 
comma-shaped. 

Capitulum with the 
posterior lateral angle 
prolonged into a shatp 
point. Porose areas cir 
cular. Internal apo¬ 
physis of the inaudible 
with strong po»ti rior 
tooth; extern.il with 
three successive teeth. 

First coxa bident ate. 
other three with spines 
Replete female: Swollen 
body laterally con¬ 
stricted at lhe r.ligmai.1, 
of deep brown or slal< 
colour; size, ih by in Ku,. //, ;#/.(/, rutm -uilwon . Sulks, njoq: 

millimetres. Mm 1.. I>ii-,\i. Wi 1 1 

Life-History. -The egg 

liatchcs in seven to ten days, and p: odu.es a leivii which lends on some 
animal for several days, and then, beiwmni” -iwull'-ii .uul ol a uniform slate- 
colour, chops off, and, becoming quiescent, "loultsaiid gives rise to the nymph. 
This nympli again attacks an .uumal, -md wlu-n led drop-! ojt. and in ten 
days moults and becomes tlie adult. The nymph however, ran hibernate. 
If the adults do not obtain a hast they die off quickly 

Pathogenicity.— Ml. 

Dermacentor andersoni Stiles, 15. 

Synonyms. —Dermacentor occidental is ol all writings on Rocl.v 
Mountain spotted fever until some time alter iijiu; D . rennet us 
Marx (in part-onjy); O. andersoni Kieffer, 1907. 

Dermacentbr with caudal margin nearly or quite semicircular. 
Colour, greyish to red or deep red-brown. Eyes not pi eminent. 
Scutum with whitish rust, and with large or small punctations. 
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Genital j»>n- surrounded by hairs. Anal ling nearly circular. 
Stigin.il plates with prominent dorso lateral prolongation, aperture 
and eli.imbci largo and elongate, goblets of medium size. Postero¬ 
lateral projections oJ plate small. O.ipituhun with short postero¬ 
lateral projections ol base. External article with large recuived 
tooth, a smaller subapic.il, and a very small apical tooth. Hypo- 
stonie with three rows of strong dent icles. Palpi with lateral margin 
convex; first article with loin h live Inistles: third article ralher 
triangular tloisallv. I.«gs. «oiti-i r-.pui ot coxa 1. longer than inner 
spur; troe.li. 1 liter I. with retiogi.ide tui v ed blade. 

Male. I engtli, | I»v j'5 iiiillimeln-sbio.id. Body oval. Scutum 
cove! - doi.smn except *'.tj»ituliiiti: deep reddish-brown, marked by 

four el on galc 
spots arranged in 
semieircle; two 
elongated reni- 
loini spots behind 
these, one. elon¬ 
gated median spot, 
.uid two shorter 
elongate subme¬ 
dian spots, and an 
indistinct forked 

spot. 

1 'i‘Uhilc. Scu¬ 
tum. 1*5(1 to J-0.2 
millimetres ill 
length by i-cj niilli- 
metres broad: \ cry 
t onspicnous be¬ 
cause o l its 
whitish colour. 
Cervical grooves 
well develojjcd. 
Venter with punc- 
tation and fine 
bails, Genital giooves 1 uuning pai.dleJ (..uukul. 

Yi'inii) J't'nhilr. Tins jst he loiinnnr-t * ommonly found* Length, 
■4*5 So ; millimeties. Bre.nlih, j.\) to j-6 millimetres. Body oval. 
Scutum eov.rs .tbont o-j* ol Hie length of the body. Eyes not 
very distinct. Vulv a between toxa- 1 f. 

Replete- l'tiiuit l.mgih about lb millimeties, and 0millimetres 
to c)*5 millimetre- . hick, lives more (list inet 1 hail in young female. 
Vulva may shift t<> it-v ol tir-t and second intereo.xal space, 
and a radial groove may .ippear on each side between the anal 
and the genital groove- t oxa- naturally failher apart than in 
young female owing to n pie: ion. 

Rexapodc Larva. — 0*65(1 millimetre in length by 0*316 millimetre 
in breadth, with the caudal end broader than anterior end. 
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Hosts. —Man, cattle, horses, dogs, rabbits, ground squirrels, and 
other squirrels. 

Distribution.— 'Montana, Washington State, Colorado, and Idaho 
Pathogenicity.— It is 
the carrier of the virus 
of Rocky Mountain fever, 
and also causes Tick 
. Paralysis. 

Haemaphysalis Koch, iN.j.j 

{vide Figs. 316- ; 191. 

Kiiipiccplialina a w i t h- 
out eyes, with llu* base 
ol the cajutuluni rectan¬ 
gular; twice as broad as 
long. Palpitriangnl.il or 
cresrentie. Stigm.it.i 
circular or e«minui si ui j »ed. 

Anal shields absent. Tegu¬ 
ment brownish. 

Type. Howtophy sol is 

coni'inno Koch, 1S j j. 

Speeies. -Till 1 most imj >011 ;mi spun 1 " .nr: II . unicnino. //. I cot In, 
II. fluvii, II. punclolo, tlu- life history ol the last named having 
been studied in detail bv Nnttall. Cnojiei, and Kobuisou. wliih 
according to Sloekmann i( tr.iiisinils/’jii'/'hrwfcr o,'is. 

Haemaphysalis leachi 

Audcmm, 1N27. 

Synonyms.- /\odc.s 
loot Ju Audoiim, JN27: 
Rhipislmno loot hi C. I.. 
K oe h , 1S 14 ; Rhip ice pint - 
Ins clliplicma C. L. Koch, 
lS.j j: l\hif>ul‘isft'inol t 'ochi 
Kaisch, Ilamof'/n- 

sohs Icoclii Neumann, 
1*07. 

This species is lonnd 
111 Alnca, Sumatra, and 
New South Wales. It is 
the SomJi African dog 

Fig. ,i,?o - -Dcrmaccntor saltimm Sjii.ks, i.joij: th'k- 

RiirLUTic J'tMAu:, Vj-.mual. Asim:ct. The male is j l-,\ I -5 

millimelies, will) \ello\\- 

ish-red scutum, finely punctated dm Mini, with eleven m.nginal 
festoons. Palpi longer than hypostome. Coxjc ol all legs with a 
short spine. 




l-ii. -hcrmac, titor salmoni Stii.i.s, 

Nil'll-.]!. I'l MAI.H, 1'oKSAL .\s|M-.Cl. 
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The replete female is 9 by 5 millimetres; scutum oval, larger than 
wide. Second segment of palpi long and spiny. 

Life-History. —The larva, after feeding, drops off the dog, and 
moults. The nymph attacks another dog, feeds, drops off, and 
moults. The adult attacks a third dog, feeds, drops off. and lays 
eggs which develop larva.-. 

Pathogenicity .--It istlirsprcndci olPtroplasma cants among dogs, 
causing their biliary fever. Xuft;il! and Hadwen have shown tha£ 
this canine piroplasmo-'i" can l»e successfully treated by hypodermic 
injections of (> 0 r ul a 1 per mil. solution of trypanrot, or 4-5 to 
5-5 c.c. of a saturated *oluiinn ol trvpunblau. 

Sun \mii. v Ixoiun.k 

The following diagnostic t.dde, modified slightly from Salmon 
and Stile*, will indicate the gi nera 

A. Kyesabhe.nl:— 

I. Pre-mud crest« m ic gi oove opens posteriorly:— 

(a) Palpi \.ilvate- Ixodes (pig. 331). 
ib) Palpi clavat e ksihatocephalus. 

11 . Post-anal crescent w groove oj»en anteriorly— Apo- 
nomnia. (Fig. 333). 

111 . Without anal groove in the female : one anal shield ill 
the malt* ('eratixodos. 

H. Fi\ es present:— 

I. Anal pl.ilc*. absent ■■ Ainblyomma (Fig. 33b). 

II. Anal jjI.hc*. picsciit on males- Ilyaluintna (Fig. 339). 

lxcties Litreille, i;<|0. 

Synonyms.- -('ynorlueisics Hermann, jNo_| : Crotomts 1 )umeril, iS 22. 

lxoditue wit bout eves, and wit h long palpi hollowed on the internal 
surface. Tarsi without terminal spuis. Pre-anal groove open 
posteriorly. 

Male with scutum not coveiing the lateral and posterior margins: 
no lest onus; stigmata oval. Ventral shields seven in number; 
one pregenital, one median, two epimeral, one anal, and two 
adanal. 

Female with three dorsal longitudinal grooves and two longi¬ 
tudinal genital grooves ventral, and the anal crescentic groove 
already mentioned. 

Type Species. Ixodes ricinus Linmeus, 1758. 

Ixodes ricinus Limweus, 1758. 

Synonyms. —A cams red inn us Tinmens, 1758; A. ricinus Linnseus, 
1758. 

This is the castor-oil lick, and is found in Europe, North Africa, 
and North America on man. sheep, goats, cattle, horses, dogs, cats, 
rabbits, bats, birds, etc. 
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Figs. 331-332^ /erotics pilosus Koch, 1S44: Ventral Aspect 
a, Male (X 10) and mouth parts; b, mouth parts and female (X 10). 

is liu ? l ? al f’ Wb , ei ? y0ung> has !1 flat - <»val hotly. Replete female 
*1 a « stor « 1 buan - T ” to rr l,v 6 to 7 millimetres of a^hv 

regU ,? ltint COVcrw] witb line, short hairs. Dorsal surface 
w th three well-marked posterior grooves and two anterior. 
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eervat5i Lucas - i8 17 = Ventral Aspec. 
a. Male (X 15); fc, mouth parts (more highly magnified); female (y , 5 ). 

unite* 1 in^ at ** 5 ? * eve J f° urtb coxae. Genital grooves 

emnw r.™ °f t be . vld Y a .' Well-marked prt;-anal crescentic 
g , pen posteriorly. Stigmata whitish. Porosc areas don- 
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gated transversely. Mandibles with two teeth on the internal 
apophysis, and external with five teeth. 

Life-History.— -The female lays about 1,000 eggs in about one to 
two weeks; the eggs take six weeks to hatch into a larva, which 
remai n one week on the first host and then four weeks on the 
earth before it becomes a nymph. This singe requires one week on 
the second host and eight weeks on the earth before it becomes the 
adult, which seeks the tliinl host, copulates, sucks blood, and drops- 
of! to lay eggs. 

Pathogenicity.- -It acquires Piroplasma bigeminum from infected 
cattle in the adult stage, and spreads it to fresh cattle in the larval 
and nymphal stages. 

Ixodes hexagonus Leach, 1815. 

Synonyms.- Ixodes autumn alia Leach, 1815; /. crinacei Audouin. 
1832; I. reduvius Audouin, 1832; /. sexp uncial us Koch, 1847. 

This is the. European dog tick. 

Pathogenicity.- -According to Blanchard, the lick ran transmit 
Piroplasma canis l’iana and Galli Valerio. 1895. 

Eschatocephalus Frniu-nfcld. 1853. 

Synonyms.- -Sarconissus Kolenati. 1857; llmnalaslor Neumann. 
1889. 

Ixodina- without eyes, and with a long rostrum. Palpi pyriform 
in the male and claviforni in the, female. Pie-anal groove opening 
posteriorly. Stigmata circular. Legs long. 

Male with dorsal and ventral irregular chitinous thickenings. 

Female with very line parallel grooves. 

Type Species.- vcspcrlilionis ('. L. Koch, 1844. 

There are over seven species found on bats and in caves. 

Aponomma Neumann. 1899. 

Synonym.- 4)phi odes Murray. 1877. 

Ixodina; without eyes* and with the base of capituluin usually 
pentagonal, with dorso-latcral border very short: palpi long. Post- 
anal groove. Ventral sexual grooves. 

Male nearly as broad as long, with a scutum marked with green 
spotcovering the whole dorsal surface. 

Female scutum shorter than Inroad. 

Type Species.- -. 1 ponomma gervaisi Lucas. 1S47. 

These ticks arc found chiefly on reptiles, but arc also found on 
other animals. 

CeratiXodes Neumann, 1904. 

Ixodina; with long palpi, without eyes, and without anal groove 
in female. Stigmata circular. One anal and two adanal shields in 
the male. 

- Type Species. —Ceralixodes /> iUus Cambridge, 1879. It lives on 
sea-birds, and is found 011 cliffs, while C. signal us Banks, 1908, is 
known in North America. 
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Amblyomma Koch, 1844. 

. Ixiidinse with.flat eyes; rostrum long, with valvate palpi. Anal 
groov€ semicircular, opening anteriorly. No median ano-marginal 
groove; no anal plates in the male. Stigmata triangular. Nearly 
always eleven festoons. 

Type Species. —Amblyomma cajennense Koch, 1844. 
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Fins. 336-338. —Amblvouma hcbr/eiwi L. Koch. i&h: Ventral Aspect. 

a, Male (X 7); b, mouth parts (more highly magnified); c, female (X 7). 

Amblyomma hebraeum ('. L. Koch. 1844. 

Synonyms. — . 1 . annulipcs I,. Koch, 1841; Ixodes ponr/mani 

Lucas, 1850; .1. hassalli Marx and Neumann, iScyj- 

This tick is found in Africa, especially in ('ape Colony, where it is 
called the ' bout' or variegated tick, and is the spreader oi ‘ heart 
water ' in sheep and goats. 

Morphology.- -Male (vide Fig. 33(1) with siilphur-yellow-colourcd 
scutum, variegated with biown, and finely punctated and marked 
with longitudinal grooves. Marginal feslobublight-colourodexcopl 
the two extreme festoons. Female with brown and white, scutum, as 
broad as long; body of a fully replete female, 24 by 15 millimetres. 

Life-History. —The. usual life-history for Ixodidie. 

Pathogenicity.-— Transmits' heart-water ’ in sheep 


Hocyalomma Koch, 1844. 

Ixodinse with eyes, rostrum long, palpi valvate, anal groove 
semicircular, opening forwards, uniting sexual grooves, and followed 
by a median ano-marginal groove. Male with two pairs of ventral 
shields, two adanal and two lateral. Female with triangular stig¬ 
mata. 

...Type Spades. —Hyalomma eegyptium Linnaeus, 1758. 

. Only a few species:— H. eegyptium, H. crassitarsus, H. affine, H. 
syriacum, H. rhiptcephaloides, H. hippopolamensc, H. monstrosum. 
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Hyalomma aegyptium Linnaeus, 1758. 

Synonyms.- -A cams tegyptus L., 1758; Ixodes camelinus Fischer, 
1823. 

This tick is found in Africa, particular]}* in Egypt and South 
Africa; in Asia, particularly in Southern India; in Europe, espe¬ 
cially in France and Italy. The adults attack cattle, especially 
sheep and goats, and also at tinier man/. The larv.'e and nymphse 
are supposed to attack birds, not «attic. 



a b c 


Figs, .yj-j-ji- -llvalomnui iggvptutm Li vn.li-s, j 75S (,<.<): Ventral Aspect 

a, M.tlr ^ .< S); b, mouth parti (mori* highly magnified); c, female (X 8). 

The male is almost black, with a pale marginal stripe, with a 
small, triangular, often whip, median festoon. 

The female is brown, with light blue stripes. Scutum, which 
as a rule is as broad as long, possesses numerous pimetations, and is 
indentated behind the eyes. 

Life-History.- -Tlii* appears to require further investigation. 

Pathogenicity.- Can transmit Piroplawia bovis to oxen. 


SUBORDER IV. PROSTIGMATA. 

The suborder IhoMigmata contains two superfamilies, which are 
of importance in medicine. 

Superfamily A: Tkomiupoiuka. —Prostigmata in which the last 
joint of the palpi is bent down towards the penultimate joint, which 
usually ends in a claw. Body often with many hairs. 

Superfamily B: Eupopoii>EA.--l > rosligmata with simple palpi, 
iii which the last joint of the palpi is not bent down towards the 
penultimate joint. Body with few hairs. 
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SUPEKFAMILY A: TROMBIDOTDEA. 

. The Trombidoidca include the following families, which are of 
importance in medicine:--(i) Trombidid«e; (2) Tetranychkke; 
(3) Cheyletida*. 

Family TROMmninA-.. 

Trombidoidca with soft skins, and chelate mandibles adapted for 
biting. 

There are two important genera which may be differentiated 
as follows- 

A. Distal segment of palp with single claw -Trombidiiuu. 

H. Distal segment of palp with two claws -Microtramhidium. 


Trombidium Latreille, T795. 

The larvae of this genus are the harvest-mites, and are widely 
distributed. Left us americanits Kilev and /.. irritam Riley are 
American species, being found in the United States and Mexico. 
Trowhidi urn tlalsah uale- L< ■- 


fN., .1 

1 

/ li 



maire. 1867. is the Tlalsahnale 
of Mexico. The zoological 
names of the 1 pou d'agouti' 
of Guiana, the ‘ niaibi ’ of New 
Granada, the ‘ Colorado ’ of 
Cuba, the * inouqui' of I’aia. 
the ‘ b‘tc rouge ’ of Martinique 
and Honduras, are not known. 

It must be confessed that there 
is a great deal o? uncertainty 
about the genus and species of 
these larva*, and the subject 
evidently requires revision. 

Morphology.- -They are six¬ 
legged larva; with prominent 
claw< on the tips of their legs, provided with a powerful hypostome. 
which they drive through the skin. Around this hvpostome the 
tissues of the host are supposed to form a tube. t 

Life-History. -Only the larva* appear to be parasitic; the adults 
apparently are not. 

Pathogenicity.- -They cause itching, redness, and swelling of the 
affected part, which, if scratched, mnv become eczematous, and 
even at times suppurate 
Treatment.- -Sulphur ointment kills them. 


ih. Mtcr-tnombiduim iikatnuihi 

Jim Mi*r, i'iio 

i.Mtn T.m ik.i Irmn CcHtralh. fur 
f'.ir and Inf.) 


Genus Microtrombidium Haller, 1882. 

Definition. —■Trambidid.x* in which the distal segment of the palpus 
terminates with two stout daws. 

Remarks.- -These mites are quite common. Tlius^ Microlront - 
b'dium aitiuwnalis Shaw, 1790, is the harvest bug of England, and 
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is commonly found in the South of England during August and 
September. It is also common in France during the hot and dry 
months. Bruyaiit raised a nymph in 1910 which was thought at 
first to he M. pusiltum Hermann, but this is now thought to be 
doubtful. Tt is also found in Germany. It generally attacks small 
mammals such as dogs and cats. A cants hatafus Linnaeus of 
Surinam perhaps belongs here. Af. wichntauni Oudemans is found 
in New Guinea and Celebes. 


Microtrombidium akaraushi Hrumpt, 1910. 

Synonyms.- - 1 kamu^hi (id Kcdani (hairy mite); ShashUsit 
(sand mite); Shimamwihi (island mite): Tsutsugainushi (dangerous 
mite); Yochubii. 

Definition.- -Murotromh'dium of various cliaiactors, probably 
covering several distinct .species, with and without all dorsal hairs 
of the palp feathered. Hair on galea of maxilla always strongly 
feathered. Hairs on dorsum of palp not feathered, except that on 
the tibia. Tarsal claw trifurcate. Last tarsus without long fine 
tactile hair. 

Remarks.- The form shown in Fig. 342 may be a distinct species 
from Af. akamushi, because all the dorsal hairs 011 the palp are 
feathered. Thi- may be tailed Microtrombidium brumfti Hirst. 


1915 . 

These are the mites which eau>e Japanese river fever, called 
Uui&itaamushi f ever. 

Morphology.- 'The larva is orange red in colour. o-t<>-<>*24 milli¬ 
metre in length, by n-in-o-jj milJimotie in breadth. The palpi 
arc leg-like, and the l»od\ and legs are very hirsute. 

The scutum is oblong, not with 1 , with straight posterior margin and 
usually seven hairs. Tin* pseudostigmatn are nearer the posterior 
than the anterior margin. 

lives are well developed. 

Dorsal hairs are 2. 8, (>, S-ro. 8. with a few posterior hairs. 

The first coxa has two hairs. 'The hair on the galea of the maxilla 
is strongly feathered, while those on the dorsal surface of the palp 
are plain, except the one on the tibi.i, which is feathered. Tarsus 
with seven feathered hairs and £ blunt rod-like liair. Legs slender 
and moderately long, with strongly feathered hairs. 

Life-History.- -The akamushi does not attack insects nor spiders, 
but will attach itself to man and to small mammals- - -monkey, dog, 
cat, rat, mouse, rabbit, and guinea-pig. 

The mite remains on its host for three to four days, during which 
it swells up and turns pale. It then drops off and finds shelter 
unier the ground, whore a metamorphosis takes place in sonic five 
to six days, during which a nvinph forms under the larval skin, and 
from which it escapes. 

The newly hatched nymph, 0-4-0-57 x 0-25-0*285 mm., is a minute 
eight-legged creature, which, though it crawls about, is neither para¬ 
sitic nor predaceous, but it feeds upon the juice of potatoes, melons, 
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and other vegetables. After some growth the nymphs seek shelter 
under the earth and become pupae. 

The pupa is formed from toe elongated body of the nymph, inside 
which the adult form develops, and which in a few days emerges. 

The imago is at first without sexual organs, which begin to de¬ 
velop. Meanwhile the adult grows and undergoes more than one 
eedysis, and in about ten weeks arrives at sexual maturity. 

The eggs arc laid singly in earth, but oviposilion lias not been 
observed, and the earliest egg known is the dentovum, o*2r-o*24 * 
O'iy-0‘22 nun., inside which the chorion, having split the pale 
vitelline membrane, could he seen containing the red akainushi, 
which hatched out after three, weeks’ incubation, 

Mierotrombidium wichmanni (hidcmaiis, iy,s 

Its laiva attacks man ami animals m Cel olios. 

Mierotrombidium vandersandei Oudamuis, 1905. 

Synonym.-- Mierotrombidium Van dor Sander. 

Tlu* larva ot tins Trombidmin occurs in Now Guinea, and attacks mail 
and animals. Its local name is 1 Gonnne.’ 

Metatrombidium Oudcmans, 1909. 

Metatrombidium poriceps lioim and Oudcmans, 1904, lias boon found on 
fowls, dogs, and men. 


Family Tetranyciitd/e. 

Troinbidoidca with first and sorond pairs of logs without spines; skin with 
few shields; palpi not much thickened on luse, moving vertically; eyes usually 
present. First pair of logs do not end in long hairs. Coxa* more or less in 
two groups. Hndy with tower longer hairs. No dorsal groove; often spinning 
threads; tarsi never .swollen. Mandibles styliiorm. 

Genus Tetranychus Dufoui. 

Definition.— Tctranyiludic without cephalothormiu tubcrilcs. Few legs, 
slightly longer than body, whit h i.s not twii c as long as broad. I.egn slender. 
Integument not tessellated dorsally. J’alpi ending in a distinct thumb. 

Tetranychus molestissimus Weycnbeigh, 1880. 

This mite is found in the At gent me and Uruguay. It is small and of red 
colour, living in a web on the inleiioi surface of the leaves of ,Y ant hum macro - 
carpum. From December to Febiuary it attacks mammals amt man, thrust¬ 
ing its hypos tome into the skin and causing severe itching. Another species— 
T. telarius (var. russeolns) L., 1758 -may attack human liemgs. 


Famii.y Cii]■:ylkti n a:. 

Trombidoidea without spinous processes on the logs; skin with few il any 
shields; palpi much thickened at the base, moving laterally; last joint often 
with two pectinate bristles without eyes. First leg ending in several long 
hairs. 

Cheyletus Latreille, 179b. 

These are very small mites, distinguished by having enormous palpi, with 
pectinate bristles. Cheyletus eruditus has been described in the external 
auditory meatus of a man. 
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Acaropsls Moquin-Tandon, 1863. 

A caro/'s u. mmcourli Laboulbcne has been found in the human external 
auditoiy meatus. 


SUPERFAMILY B. EUPOPOIDEA. 

Family Kdkm iuai. 

No specialized beta on ccphalothoiax; integument not chit mi zed or leathery 
palpi composed of four or live segments; eephalothorax large and clearly 
separated from abdomen; palpi large, genu ulate, and bearing distally long 
tactile bristles; mandibles chelate 

Tydeus molestus Moniez, 1880, 

This mite was imported into llelgiuni 111 Peruvian guano, and caused much 
tiouhlc to man and b-ast. 


Famii y Taikokkmip.u. 


With 111.11 ked sexual dimorphism and tr.uheu*. No ventral suckers. 
hnuwcniw, hotmtns l»ahl iound in cancerous tissues in man. is probably 
.m ai ndental contamination ul the preserving fluids. 



Fn.h .1 f'ediruhndcs ventneosns Nkwport. 

n. Male (v 330); b' female (•; ^.’o); c, distended female (X 60). 


Genus Pediculoldes Targiom-Tozzetti. 

Pedtculoides ventrieosus Newport, 1850. 

Synonyms.—// 'teropus /vi/biuisu* Newport, 1850; Acarus tritici Lagrcze- 
Foosot and Montane, 1851; Physogastcr larvnvum Lichtenstein, 1868; Pedt¬ 
culoides tritici Targioni-Tozzetti. 187K; Sphtrrogyna vcntricosa Laboulbcne and 
Mlgnin, 1885; Tar son emus monougtucitlosus. 

This mite causes severe itching and urticarial eruptions on the breast, 
arms, face, neck, and shoulders ol persons handling corn and hurley, which 
contains it, in India, Algeria, and Europe. 

Morphology- -Males are oval, 0*12 by <>-o8 millimetre, with six pairs of 
dorsal hairs and a lyre-shaped lamella. 
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Female cylindrical, 0*2 by 0*07 millimetre; becomes much distended pos¬ 
teriorly when gravid. 

Life-History. —Thoy live on the stalks of cereals, and feed on animal ami 
vegetal juices. The adult hatches directly irom the egg. 

Pathogenicity. —They cause diffuse erythema, urticaria, and itching. 

Nephrophages Miyake and Scriba, 1893. 

Ncphrophagcs sitngutaanus Miyake and Scriba, 1893. It is a very doubtful 
parasite of man; it was found in bloody urine passed by a man 111 Japan. 

SUBORDER V. ASTIGMATA. 

Tins suborder includes the superfamily Sareoptoideu. 


SUPER FAMILY SARCOPTOl 1 >KA. 

Astigmata with small three-pointed palpi adhering for some distance lo 
the liypostome, with usually ventral suckers. Two families concern us 
(1) Tyioglyphida*, (2) Sarcoplid.e 



Fig. 346 .—Tyroglyphus hugim 
VAR. < a Stella nit Hirst 1912: 
Dorsal Aspkci. 



Fig. 347. Tvtoglyphus longior 
v\r. Hirst 1912; 

VrsniM \spi:ct. 


Family j : Tykoci.yimiid.*:. 

Very small miles without eves; only accidental parasites I wing found in 
flour, sugar, cheese, etc. 

Tyroglyphus Latruille, 1796.—With smooth dorsum; cepliftlolhorax with 
four long bristles and no stout spines on tarsi; with claws and suckers, A leuro- 
bius farina (l)o Geer) in corn may get into the skin They are the cause 
of so-called vanilhsmus. According to Theobald, Linmens reported a case of 
dysentery as being due to this species [Acarus dysenteric). 

Tyroglyphus siro Linnaeus, 1758, is supposed to lie the cause of vauilhsmiis, 
and T. longior Gervais, 1844. * s found accidentally in faeces, urine, or pus 

T. longior var .castellanii Hirst, 1912. was found by Gistellani in copra and 
on people affected by copra rich 111 Ceylon. In this vanity, in inn trust to 
T. longior, there is no pair of short hairs on the ventral suifnie, behind the anal 
suckers. 

Glyclphagus Hering, 1838.—With dorsum covered with liairs 

G. prunorum Hormann (synonym, G. domesticus de Geer. rfioH) is the cause 
of grocer's itch. 

Rhtzog’yphus Clapan'de, 1869-/0. parasiticus Dalgettv, 191*1.--With short 
legs, armed with spines. Tarsi end in a claw. Live on plants. 
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Fig. 3|h .—lihiznqlv films fiuyasitirns IIalgetty, hjoi. 

(From a photograph by J. J. Bell) 

'Jins xs> the species which causes trouble in the feel of Indian coolies. Hell 
descnlied a large circular, su]K‘rfici:il sou- on the sole ol the foot, caused by 
many of these parasites invading the skin (see Chapter XCVJ.). 



Fig. 349 .—Sarcoptes scabiei var. ho minis Linn a. us, 1758: Female 
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Hlstiog aster Berlesc, 1883— H. spermaticus Trouessart, igno.—-ihis mile, 
which foods on vegetables, appears to have been introduced into a patient by 
means of a catheter, and to have formed a cyst in the testis in a man in India. 

Gsrpoglyphus Robin, 1869.— C. alienus Banks lias been found in purulent 
urine passed fay a man. Probably it was a contamination. 


Family 2: Sarcoptida;. 

Sarcoptoidea without genital suckers, without clinging apparatus, with 
transverse vulva. Lines in skin. 

SarooptM Latreille, 1806.—Sarcoptidae with round or slightly oval Unties; 
posterior two pairs of legs concealed Iv'iuuth the body; tarsi end in simple 
long pedicles with ambulatory suckers. 

Sarcoptes scablel var. ho minis Lin¬ 
naeus, 17^S.—Female lives in furrows 
in the epidermis, in which it lays its 
eggs. Posterior legs end in spines. 

Males occur on the surface and die 
after copulation. Posterior legs end 
in suckers*Six-legged larva hatches in 
four to eight days. 

Sarcoptes minor, Furstcnberg, 1S01. 

-Usually a parasite of cats; lias been 
found on man. 

Sarooptids as Internal Parasites. 

Sarcoptidsc have been described by 
Ncwstoad and Todd as internal para¬ 
sites in monkeys. An Acarid-hkc 
parasite was found by Gaslellani in the 
omentum of a negro m Uganda. This 
parasite somewhat resembled ('■ vto 
leichus sarcopfoides Iloguiu, which 
lives in the air sacs, and at times the 
liver and kidneys, of fowls. 

Notmdres Rail! id, 1803 -- *V. c<ih 
Kaillict, 1803.—Caust o! the itx h in 
the cat, and transmissible to man. 

Cytolelchus sarcoptoldes Mognin - - Synonym 
1868), in fowls m the Sudan. 

Cytolelehus ho minis Hirst, 

Castellan], in 10 oj, embedde>l 
(iineuium ol a negro m Uganda. 

Chorioptes bovfs (icrhu h and Psoroptes eqnl 
liervais are staled by Zuin and Hirst to attack 
man. 

SUBORDER VI. VERMIFORMIA. 

Veiy minute Acariua. with abdomen elongated 
and.aniiul.ilcd without trachea- ami with epiincrcs 
on tlie logs. 

This suborder contains only one family. 



Fig 350. 
hnmmis 
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Fig. 351. —Cytoleichus 
honitnts Hirst, 1017. 


Famiiy Demonic ihal 


Vermiformia with eight legs, living on aminais. 
This famiiy includes only one genus - Demodex Owen, 18 j?. 


Demodex Owen, 1843. . 

With the family characters. This genus has been recently rex is-id by Hirst. 
The species of Demodex live in the sebaceous glands and hair-follicles of 
mammals and man. The mouth consists of a rostrum, which is arranged for 
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sucking. Tlif palpi art* tlirec-jointud, and pressed lo the under surface of 
the rostrum. The legs arc eight m number, short, and consist of throe segments 
with small terminal ungues. The abdomen is tapuriug, striated dorsally and 
ventrally. ami rounded at the tip. The anus is situated at the anterior end 
of the aLxloinen 


Demodex foUlculorum Simon, 1842. 

Synonyms. —Acarus foUiculorum Simon, 1842; D. foUiculorum Owen, 1843; 
Macroguster platypus Micsclier, 1843; Simovrn follicular uni 1 *. Gervais, 1844! 
Steal ozoon foUiculorum Wilson. 1847. 

This parasite was first disroveied hy G Simon, of Merlin, in 1842. in the 
contents ‘ofjnMules nl It ue ha era. 

Ahniu t lie same time llenle had foniul them in hair- 
1<illi> |es in the external auditory meatus, and Topping 
a v.metv in llu* dog. Two otliei species are known: 
I). phyl/oit/i's Cook 111 pigs and IK houis Stiles in cattle. 
/>. foil k uloumi hmnims is cosmopolitan, living iu the 
seU'Ceoiis follicles of the face. 

Male measures 300 ft l>v |o ft, and the female 380 ft 

by 45 /< 

Life-History.— Tin* eggs are fin to 90 ft in length by 
2'*tf»3i >fi in I11 eadth.and heart-shapedoriusifornt. The 
egg li.ildies nut a six-legged larva, which develops into 
.111 eight-legged nymph, ironi which the adult appears. 

Pathogenicity.—I'su.illy said to be ml, but a tew 
a lit hi in lie.*. Mispci t tin parasites to pinduec atne-like 
ei options, and lioviel i onsiders tliev play a part in the 
spread ol ranter ami leprosy. 

A l< ACIIMI KV INC 15 HT.l: SF.D 1 S. 

Li\'crAiri IDA. 

Parasitic . 1 rdchnoidca with ringed, elongated, 
vermiform bodies, possessing two pairs of hooks 
in the neighbourhood of the jawless moutli. 

Remarks.- -The I.ingnatuHda have been found 
parasitic in man both in the adult and larval 
conditions, lmt the adult is much rarer than the 
larva. They have been found in Europe and 
Africa, and reported from the West Indies, but 
t his was in a negro from West Africa. It is not 
impossible that they will be found to be far 
from uncommon parasites when the medical 
history of the West Coast of Africa is better 
known. When dealing with cases showing obscure abdominal or 
pulmonary symptoms in that part of the world, the medical man 
should remembci the-,e parasites. 

Morphology .- - I lie bodv is white in colour and vermiform in 
appearance, and. indeed, they were long mistaken for worms. 

It is elongated, llatteued, or cylindrical, and marked by a variable 
number of rings, and is usually divisible into two regions---an 
anterior broader portion called the cephalothorax, and a posterior, 
more attenuated, ealled the abdomen. It is covered with a chitinous 
cuticle pierced by pores, called stigmata, which have nothing to 
do with respiration, being merely the orifices of epidermal glands. 



il(. 132- IK mo I 
/. Hie il <r nil Simo 
J.S i-’. (X xsn ) 

(Partly at 1 1 -r Ik Tluse ) 
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The mouth is situated anteriorly, and is either terminal or sub¬ 
terminal, with a chitiuous ring. Two pairs of chitinous hooks, 
retractile into grooves, are situate on either side of the mouth, ami 
are looked upon by Stiles as antennae and palpi. There arc no legs. 
The anus is terminal at the posterior end of the abdomen, with the 
female aperture situate just in front. The male generative pore 
is on the ventral surface, near the anterior end of the abdomen. 
The sexes are distinct. The mouth leads into a simple straight 
alimentary canal, which ends in the anus. There are no circula¬ 
tory or respiratory organs. Tlu* nervous system consists of a ventral 
mass and a circumcesopliageal commissure. 

Life-History. -The. female produces eggs, which, escaping from 
the definitive host, pass into the intermediary host, and there hatch 
out a four-legged larva, not unlike an onibyro. 1 cams. This embryo 
undergoes complete mefainoi pliosis, and forms a nymph resembling 
the adiilt, which does not, as a rule, mature, until it reaches its 
definitive host again. 

Genera. -Linguatula Frnlich, t 789; Pnrocef'halus Ilmnboldt, r8rr; 
Reighardia Ward, T.S<)<); and Raillie.fi el la Sambon. 1909; but only the 
first two contain species parasitic in man. 

Linguatula Fiolich. 1789. 

Lingualnlida with depressed bodv, iniinded dorsum, and crcnatc 
margins. Body cavity forming diverticuli into the lateral parts 
of the rings. 

Species.- -Linguatula errata Friilich, 1879. 

Linguatula serrata Frolirh. rySp. 

Synonyms. -V 'tenia rhinaria Filger, rSoj; Polystoma lu'nioidcs 
Rudolphi, i.Xro; Linguatula fatnioides Lanibim-t, tSm; Pentastoma 
he nitrides Rudolphi, tSiq. Nymph.- - Pentastoma dentil id alum. 

The adult lives in the nasal cavity and Irmital sinus ot the dog, 
wolf, fox, and rarely in the horse, mule, -beep, goat, and man iri 
Europe; while the larva exists in sheep, oxen, horses, rarely in cats 
and dogs. Its real host appears to be the dog. especially sheep-dogs. 

Habitat.- ~Euiope. especially Cent)a 1 Fiance. 

Morphology.- -The male is white in colour. rS to 20 inillimetjes 
in length, and j millimetres broad. 1 lie female- is greyish-white 
or brownish, owing to the contained ova. 

Life-History.- -The eggs, which are ovoid. o<> by 70 p, are laid in 
the nasal cavities of the dog, aml expelled by sneezing. If tiny 
fall on grass, they may enter the alimentary canal of a herbivorous 
animal, in whose intestine the embryo hatches. This embryo 
measures 130 by fx> /i, and possesses two pairs of legs ami an anterior 
perforating apparatus composed of a stylet and two hooks. 

It now bores its way into the liver, lungs, or some other organ, 
and in about eight weeks becomes encysted, losing all its appendages 
and measuring 275 by 180 p. 
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A succession of ecdyses results in the formation of the nymph, 
which resembles the adult, except that it possesses numerous 
chitinoiis spicules on its skin, and by the sixth to the seventh month 
is about 6 to 8 millimetres in length. 

These nyiuphic now wander about the host, and are supposed to 
reach the bronchi, and thus to leave the herbivorous host and 
reach the dog either by the nose or mouth, in the nasal cavities of 
which they moult and become sexually, mature, copulating about 
the sixth to seventh week after infection. 

Pathogenicity. —I 5 o 11 1 the larva and the adult may be found in 
man, the former in the lung, rarely in the liver, spleen, or intestinal 
wall. The latter has but rarely been met with, and then appears to 
be due to embryos wandering into the nose and developing directly. 
Hitherto it has only been found in man ill Europe and Central 
America. ^ 

Porocephalus Humboldt. 1811. 

F.ingualulida with cylindrical body and continuous coelom. 

Type Species.- -Porocephalus at mi Hal us Wyman, 1847. 

Species.- -There are about twenty known- species, of which P. 
rmillatus and P. moniliformis are known to occur in man, and will 
be described below, but Sam bon suspects thalP. crotali.P. clavalus, 
P. stilesi, andP. tiaju■ will probably also be found in man as scientific 
work in parasitology extends. 

Pathogenicity.- - They cause porocephalosis in man and animals. 

Porocephalus armillatus Wyman, 1847. 

Synonyms—Adult.- d.inguahdiJa armillata Wyman, 1847; Penta- 
stomiim polyzoiium Ilarley, £850; Porocephalus moniliformis Neu¬ 
mann, 1899. pro parte. Nymph. Penlastonum diesingi Bcneden, 
184.9; P- curyzonum Diesing, 1850; P. Iconis Weddell, 18 63; P. con¬ 
strict urn von Siebold, 1852; P. prolclis Hoyle, T883; Linguatulida 
conslricta K iichenmeistcr, 1855. 

Porocephalus with cylindrical body, slightly flattened on its 
antt rior face, and surrounded by about sixteen to twenty-two dis- 
tiuct rings, separated from one another by a wide interval. The 
body tapers from the middle backwards. 

Remarks. The larva of this parasite was discovered by Pruner in 
the liver ot two nrgroe* in Cairo in 1847, and subsequently byBilharz, 
Fenger, Kearney, Crawford, Maichoux, Chalmers, and others; while 
the adult was discovered by Wyman in 1848 in the lungs of the 
African python. The adult was discovered by Savage in Python 
sebce axtu described by Wyman in 1845. Sambon has recently., 
studied both adult and larva. 

The adult lives in African pythons and snakes (Python sebce, 
P. regius, Bitis nasicomis, and B. arietans). The larval forms 
usually occur in Proieles cri status, Cynocephalus maimon, and other 
monkeys; in Erinaceus eethiopicus, the African hedgehog; and in 
Felis leo, the lion. 
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Morphology.—Female g to 12 centimetres in length and 5 to 9 
millimetres in breadth, with eighteen to twenty-two rings, each l to 
2 millimetres in width. The r~TTntr^ 

cephalothorax extends from the 
anterior end of the body to the 
first body-ring, which is often very 
indistinct. Dorsally this region 
is convex, while ventraliy it is 
concave, and carries the mouth, 
in front of wliich Lhere are two \ \ 






Fic. 153.- -Porocephalm armillatus I-'kv. 35 j.- -Poroccphalus armillatus 
Wyman: Male, Natural Si/.k. Wyman: Female, Natural Size. 

(After S.iml>on ) 


papillae, and on either hide of wliich there are two hooks. Genital 

opening about r millimetie in front of the anus, which is terminal. 

Male 3 to 4*5 centimetres in length 

and 3 to .j millimetres in breadth, ' ' ’**+>' 

with sixteen to seventeen rings. - 0 m ('ft 4 \ 

Genital opening in the middle ' / * \,| 



ta 


i'lci. 355 .—Lateral Aspect of 
the Cephalothorax of Port >- 
cephalus armillatus W ym an. (X 5.) 



mrc Cl i*n a lot 110 rax of !' oto ¬ 
cephalus armillatus Wyii\n. (X5.) 


(Alter Sambon.) 


of the ventral surface at the anterior end of the abdomen. 

Life-History.—Probably this resembles that of / ingudtida serrata, 
with the difference of hosts. In man the nymphs are found not 
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merely encysted in the lungs and liver, but moving freely through the 
peritoneal cavity and in the small intestine. Sambon considers that 
the eggs pass from the snake into water, and thence into animals 


< 

c s r 

' i 

- \ 

». i 


Fig. 357.— I’osibKioK Knij 
of rf-lulits unit ilia fits 

Wyman. (.■; 5.) 

(After Stimhou.) 



Fig. 358.—Nymphof Porocephalus 
arm Hiatus Wyman, encysted 
in the Liver. 

(After Sambon, from our West 
African case.) 


and man while drinking, and become larva; and nymphse, which 
later gain access to the snake when the host is killed and eaten. 

Pathogenicity.- -This will be described later (Chapter l.XXXIII.). 

Porocephalus moniliformis Du ring. 18.3b. 

Synonyms -Adult ---Pent axiom a moniliformc Diesing. 1835; P. 
moniliformc- Leuckart, t 80 o; / inguahtlc moniliformc Mt'gnin, 1880; 
Porocephalus moniliformis Stiles. TS93. Nymph.- Pcnlaslomum 
lomatum Creplin. 1849. pro pitrle ; P. aonycis Macalister, 1874; 
Porocepluil us ar mi Unfits Stiles, pro parte. 

Porocephalus with twenty-six to thirty-one rings. 

Remarks.-— This parasite, which was discovered by Czermak in 
the lung of Python molurns Limuutis in 1S28, and was first described 
by Diesing in r8.J5, has been carefully studied by Sambon, who 
remarks that it so strikingly resembles P. armtllahts in general ap¬ 
pearance and structure that at first sight it may be easily mistaken 
lor it. 

Morphology.- It is more slender, tapers more caudad; with 
twenty-bix rings in the male and twenty-eight to thirty-one rings 
in the female. J11 fresh specimens it is bright lemon vcllow in colour, 
with genital opening on the mid-ventral surface of the first body¬ 
ring in the male, and on the mid-ventral surface of the terminal 
body-cone 1 millimetre in front of the anus in the female. The anus 
is terminal. 

Life-fOstory. T he life-hist01 y is unknown. 

Hosts. —The hosts of the adult are Python molnrus Linnams (the 
Indian python), Python rcticulatus Schneider (the reticulated python), 
in which it lives in the lungs; while the hosts of the nymph are man, 
monkeys, tigers, 1 coparch (?), civets, otters, and dogs (?). 

Distribution.— -India, Indo China, Southern China, the Philippines. 
Sumatra, Java. 
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Pathogenicity.— So far only two cases have been recorded in man 
—one at Djambi in Sumatra in 1906, when a nymph was found en¬ 
cysted beneath the serous coat 
of the small intestine of a 
Djambi native who died of 
dysentery, and the other was 
found in the liver of a native 
Filippino who died of tubercu¬ 
losis. The liver in this latter 
case showed signs of atrophic 
cirrhosis. 



f ^ 

\ 



\ 

I 


Flu. 359.—VliNTKAl. A.m-u t Ol- 
Tins C a pit alo riioK ax »* Puto 
ccphnhts moniliformis Dithjsu, 
1S36. (X 5 ) 





Fill. 3»K». - l'OTiKlpkuUt\ IHUHlll- 
fun'l‘1 S J . ISJO: F I-MAI.K, 

N.\ I I'KAL Sl/P.. 


(Alter Sanibou.) 


Species imperfectly described in Kan. 

In addition to the well-know 11 c.ims ol porocep!uiln>-is due to 
Poroccphalus armillatiis and P. monilijunnt*. i f ei < air Ike following 
cases to be discussed - viz., Welch's paia-atr. <) let's parasite, and 
Flint’s parasite. Osier's parasite is considered io be doubtful, as 
it was passed per mdhram, and might, according to Sainbon. have 
been asparganum. 

Welch’s Parasite. * 

In the Lancet oi November 16, 1 % II. Welch had an article 

on * The Presence of an Encysted Echiuorhyuchus in Man.' This 
parasite was damagc<l in extraction, and his draw mg was not verv 
instructivc, but was sullicieiit to convince Cobbold, E. Bhuicli.ml, 
and Sambon that it represented a Lingualulid, and it show-, two 
sets ol hooks. The last-named observer comes to the conclusion 
that it may be either a vei y early nymph oi Voroi ephalus m.inhformis 
(provided with caducous accessory hooks), or it may be P. najat 
Leuckart, i860 (which is found in the abdomin.il musics and peri¬ 
toneum of* the cobra),, or P. crocidura Parona, (lound in 
Crocidura fuliginoaa, a musk-shrew’), or it may be a new species. . 

47 
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Porocephalus najse Leuckart, 18G0. 

Synonym. — P. naja spulairicis Leuckart, i860. 

Morphology. —Body imperfectly cylindrical, with about fifty 
rings. Length, 4*5 millimetres long by o-f> millimetre broad. 

Distribution. -Found in cysts in tlie abdominal muscles and peri¬ 
toneum of the cobra. 

Flint's Parasite. 

Flint described the parasite at a meeting ol the New York Patho¬ 
logical Society 011 Decembei u, 187(1, as occurring in a man from 
Albany, (»entry Couulv, Montana. This man had cavities in his 
lungs, and coughed up 75 to 100 parasite*, which could crawl about 
the floor and cm Id live lor ten days in a bottle: moreover, they could 
resist freezing. 

With regard to these parasite*, which at the time were considered 
to be Porocephalus armillutiis (i.r., Pcnlaslommn constrict urn), Sambon 
points nut that, if genuine Lingualulida, they can hardly belong to 
au Atrican species, as l In* case occurred in America, and therefore he 
is inclined to believe that they must belong loi\ crolali Humboldt, 
1808, which are louud as adults in Crolalus adamant cits Beauvois, 
('. horrid us Liun.viis, and ('. terrifiens Laurent, while the nympluc 
have been found InMarmosa mm ina Linmetis, the murine opossum. 

Porocephaluscrotali Humboldt, 1S08. 

Synonyms.- h'lhmorhynihus tro/ah Humboldt, iSnS; Distoma 
crotali Humboldt, 1N118: iJisloma crolali durissi Rudolphi, 1809: 
Porocephalus iiolali Humboldt, 1811: Polystoma proboscidcum Rvt- 
dolphi, I1S1}: Pcnlasloma proboscidcum Rudolph i, 1819: Lilian alula 
proboscidca \an Benedeii, 3 -S j* 1. pro parlc; Poroicphalns humboidli 
Mayer, 185 j ; Lin^uatula i/nadriitm ina/a Mayer, 1S52; Porocephalus 
moniliformis Megnm, i8So f pro parte. Nymph. -Pcntastoma sub - 
cylindricum During, i«s ;f>. 

Remarks.-- 'Flu* porocephalus was discovered by Humboldt in 
the lungs of the 1mpic.il rattlesnake. 

Morphology.- When fre*h, it 1* oi a bnght yellowish colour, with 
elongate, incurved, cylindrical body, somewhat flattened ventrally 
and club duped anteriorly, and is transversely encircled by’over 
eighty flat band*. It is said to have an ovoid-shaped mouth on a 
line with the hook*, and t\\ o prominent papilla’. 

Distribution. It is thought to be coextensive in its distribution 
with the genu* r 1 id a l us -i.e.*%] ie United States, Mexico, and 
Brazil. 

Pathogenicity. Possibly it is the cause ol one lorm of poro¬ 
cephalosis in man. 
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CLASS IV. CKUSTACEA Lamarck, 1815. 

Aquatic Arthropoda which breathe by means of gills. 

Crustaceans can hardly be considered as human parasites, for they have 
very rarely occurred as such— e.g.. ('aligns curtus in the corned, and Gammarus 
pitlex in the stomach. 

ORDER COPEPODA Laimllc, 1,^1. 

ft must, however, be reiuembeied that the Copepoda are ot lrnpo'laii..e, 
because a species of <'viluf>s ins lieun ioimd to he the intermediary host ol 
I'hncutu.uhts Mit'Uiiit'iisis the guiuua-woim. Vn excellent paper on the species 
found on the Gold Coast is contributed by Graham to vul. 1. >>i the ' Annals ol 
Tropical Medicine and 1 'arasiLologv.’ Th< Cyclops live in tresli wiler in any 
diti 11, pond, or well 

Prophylaxis. —It IS leiommcndcd to tie.it .1 well with oiiUuieiil quick* 
lime to render the water suddenly hot in ordei to kill these crust.iceans. Tlui 
well must, of course. In; closed lor some time attei this proceeding, until tho 
percentage ol lime has diminished to leason.ible proportions. A simpler 
remedy is 10 boil all water Lx 1 fore drinking It has been also suggested to add 
1 pound of caustic, soda to ie» gallons ol w.itm 0*07 pei cent, for the same 
purpose, ljt'ipci's n.commt*ndali«m is, howevei. the Inst, and this is to raise 


■> »■— 


. f 1 



tile Lcmperatiuc ol ihe Well w.itei to 115“ C by Mujvmi:; in '.Vimiii, as he finds 
that All Cv lops die it the wale: r loused to <-> 1 1* lie e.deiilates that it 
requires 87 gallons ol w.itei .is steam to raise 1,000 gallons ol water from 15’ 
to 05° C., and that this n-quires 1 pound ol cod or its equivalent in oil j>ei 
gallon ol water, and th.u lor evurv square loot ol giah 15 pouftds of coal can 
be burnt per hour, so Hint il llie gi.de is 1 squaie loot it will requiic u 
hours to raise 87 gallons ol water sfeam -i.c . 1 1 squ we feet ol grate give 
qo gallons of water as steam in halt an hour. 


CLASS V. CIllLOPODA Latkkii i.i.. 1*17. 

Arthropod a with three pro,-.:homeros. The Jirst post-oial scumte i& the 
mandibular; the sgcond and third post>arul .somites carry llu* maxilla), while 
the fourth has its appendages converted into very large poweiful jaws, which 
- are provided with poison-glands. The remaining somilts carry single-clawed 
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walking-legs, one pair to each somite. Body anomomeristic, showing from 
17 to 175 somites behind that which carries the poison glands. They breathe 
by trachea.', and the genital ducts open on the penultimate somites. 

Family 1: Scolopendrida;. 
hannly 2: Lilhobiidav 
F.umJy 3: Suuligcridiu. 

I 1 'Will.V r: S: HLnpkMUilD.ii l.rndl. iSll. 

l htlopoda with antenna-. po-.M'bMng lew joint', .mil with lew ocelli 

Genpfnlus larfiojihiigus Leach. G tltiitmi* Limmis, G. ccphnhcus Wood, 
(j ninths 1 xmi. 1 i, 1 1.1 v t Ihvii Joiind .is .k udentci] parasite*. about nineteen times 
inthenasil 1 .iMticMiiiii tix-n iH-ighhoming Mimses hi man 111 Europe. G. elec- 
Irictts l.iiin.iiis li:is hi >m. 1 1 hi 1 >>I i*i ill'* .1lunci1t.11 y c.iii.d about lour times. 

1 : uin.i . Luiionmu. Ni wpuri 1844. 

t htlopoda with many-jointoil .udciiit.e, numerous oiclli. 

l.ithobtui, foit'jiuitiib L aiul I. n'lianot., have lieon loimil 111 the nasal 
cavities in three cases 111 niiin. 

l'AMllY % J. Si l 1 K.l-HIP.fr r,,l\;ii:,. iS.J/. 

< htlopoda with anieim.e at le.i.t as lonu as tlx* bmly ami faceted cye« 
iiialciid ol oiclli 

htcutiguci (oh oj'lrutu ha.s bet 11 found m the alimentary canal. 

Other speiies Jound in tin aliinem.'n 1an.1l aie; ( lurtrilitlyne vtsuvuotu 
Newport it*»und alsu in tin nasal ( a\niesj i fj imantaimm gt train, >UgmatogasU r 
subten ant us. 

Pathogenicity.- in thi nose these p.u.isilis <ausi mtlumniaiion with, at 
times, 110 flow ol minus, and ai otliei*. a huge diM h.irge of it, associated with 
hen dm lie. which is genoially tume <n less louiiiiuoiis, but may show rentis 
sums. In addition tu these local .-yinpiums general symptoms such a*- con¬ 
vulsions. angimtorm attat.ks, dy juium eu may be induced through irritation 
of the lifth nerve. I'heie is no e\ideiu« 'hat these par.i’-iles c.iw^e any of the 



111.. *02 — Si OI Ol’iiNUKA Sl'l cirs (?) 

I his is .1 \«*i\ 1 omniuii sjieues in (c-ylou ) 

symptoms by then \i jioiii. I hej aie gem-ially expelled m attacks of sneezing, 
or spaaffltneously 'lie. Inn methods ol making them leave the nosluls are 
appacaiions of snuff can (It Cologne or luijienliiie; but in some instances 
it will be necessary to u]*en a sinus— c.g.. the frontal sinus- by surgical means 
in order to remove the paiasiie. 

In the alimentary canal the symptoms will give rise to the suspicion ol 
helminthiasis. They are—pain 111 the abdomen, cramp, nausea, vomiting, 
and reflex nervous jsymptoms. 

' Treatment does not appear very satisfactory. 
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CHAPTER XXIX 

THE HEXAPODA 


Synonym -Remarks—Morphology—Internal anatomy—Life-history—Habits 
' Lnemies—Pathogenicity- Collection— Class]lication—Keiuiouces. 

Synonym Insechi.- Artlirupodj brrulliing by moans of traclieu*, 
with antenna: on the head, three pairs of logs, anil usually two pairs 
of wings on tin* thorax, which is composed ol three segments. 
Abdomen wit h generally nine apparent segments 

Remarks. -I In* Jloxapodn, m insee.ts, are known to be of the 
utmost importance in the. spiend ol disease lor the researches of 
Munson, koss, (iiussi, and otheis have shown that they aie agents 
in the propagation of the parasites ol fil.iri.isis, mal. ria, and'otlier 
diseases. 



Fig. 363.- -Cuhcoidcs hrucxi, a Typicm Pirn- rocs Insect. 

(Front a photograph by J. j. Hell ) 

Morphology. —The body is distinctly divided into head, thorax, and alid 
men. The head is composed of the fusion of about six .segments, whu h .1 
the ocular, antennal, intercalary (probably homologous with the seem 
antennal segment of the Crustacea), mandibular, maxillary, and labial; b 
whether the hypopharynx represents a seventh segment nr not i.s doubtfi 1. 
The head carries, in addition to the eyes, four pairs of appendages, one for 
each somite or segment, except the intercalary segment which is pre-man- 
dibular. These appendages arc the antennas. Hie mandibles, the maxillae, 
to which are attached palpi called the maxillary paljK, and a second pair of 
maxillae usually fused to form the lower lip or labium, which generally carries 
a pair of labial palps. * 

74 i 
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The exoskeleton of the head is composed of sclcrites—that is to say, more 
densely chit ini zed regions of the integument—which arc: (i) The clypeus; 
(2) the epicrsimum; (3) the gula. 

The livpous is the sclerito, situate on the anterior portion of the dorsal sur- 
face. and carrying tlie labium; 111 flies it is often called the face. 

The opicranium is tlie larger pari of tin* head, and may lie subdivided 
into an anterior Irons and a posterior occiput. The gcnai lorm the sides of 
the head, meeting tlie epicrannitn and the gula at the occipital foramen, 

Tlie giil.i is the sell rite in the medi.111 ventral line which carries the liasal 
part ot the labium called the snlniuntiim. I'hern is no exoskelcton at the 
Interior part of the head Vf-nlml to the occipital region, wliicli thus forms u 
foramen in the hard tissues «ailed the occipital foramen, through which the 
soft structures of the head 1 ominuiuuitc with those of the thorax. 

The antenna* ;ippi-.n to 1»- n-orv oig.iiis, and the mandibles to vary in 
structure accordin'; ,e to w ■■ tin r t lie mouth is to lie used for biting or sucking. 
In Ihc former i.im t*n v m* broad and •drong. while in the latter they are 
btyhfnrin. 'I li* fn**~t p.-11 «.1 m.iMll.e, -umil.irlv. may be broad, strong organs or 
stvhforin orgens 



I'll. ;t> | Wisr. nr a M<w;t;nn 10 im mkau ms Vknahon. 

(Hum .< photograph by 1 1 Jh.ll.) 

In addition to iIicm* appendages the mouth show, an upper lip or labrum, 
whn.h is --imply a - lerite <itl:ulie.l to the n-pli.dic shield, and may have a 
median projection Jrnin 11 s 1 ut« tn.il smlaie railed the epi pharynx, while Hie 
labium has a sunil.n one called the hvpopluiynx. Thus the motith parts of 
an insocl may lie veiv complicated, with labrum ,iud epipharynx, mandibles, 
maxilla:, and n1.1x1ll.11y pulps, labium, and hvpupharynx. 

The tho-.ax is joined tri the head by a neck, and is subdivided into three 
segments-- pml In mux, mesothorax, and met at borax. These somites are by 
no means simple horny rings. hu« have their clutinous exoskcleton split up 
into hard pieces joined together b\ soft material The hard pieces are a dorsal 
plate called ‘ the nmum ’ a \ mitral plate called ‘ the sternum,' and lateral 
plates called 1 ph-m.i ’ Huther ilu* terms, ’ pro,’ ’ meso,’ and 1 meta,’ are 
applied to these, induuing the region to which they belong—' pronotum,' 
1 mesonottim.’ and ’ nvt minium ‘pro-,’ ‘meso-,’ and 1 inetastcrnum'— 
while each pleuron is divided into an anterior episternum and a posterior 
epimeron. According to Auilmim, a typical thoracic segment should have 
a notum composed of prsrscutuin, scutum, scutellum, and post-scutellum, 
bat all these parts are seldom seen. 

Each somite of the thorax carries a pair of jointed walking-legs, in which 
the segment^pr articles are named coxa, trochanter, femur, tibia, and tarsus 
(consisting ©Ftseveral joints, the first joint of which is sometimes called the 
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metatarsus); some authorities have caused much confusion by calling the 
first tarsal joint the metatarsus, and the real second tarsal joint the hrst 
tarsal joint, and so on. The last tarsal joint is terminated by claws or ungues, 
between which other appendages called empodia and pulvilli are to be found, 
as^will be explained later. 

Typically, the mesothorax and the metathorax should each carry a pair of 
wings. Tliese are transparent and strengthened by nervures, ribs, or veins, 
which are chitinous canals containing blood-spaces, nerves, and tracheae. 
The areas between the nervures .ire called cells. The wings, however, Iiecome 
much modified in the different orders, and may lx* entirely absent. The 
arrangement of the nervures in tlie wing is called the ' venation,’ and has 
been restudied by Comstock and Needham, who iiud that the primitive type 
is composed of two main tracheal branches, an anterior and a posterior. 
The anterior breaks up at the base of the wing into tour longitudinal branches 
—the costa, sulx.ovta. radius. and media—while the posterior has also four 
branches, of which the first is called the cubitus, and may lx* subdivided into 
two; and the other three at o simple and are called the anal veins— first, second, 
and third. The coital vein is 1111 branched, and runs ,ilong the anterior margin 
of the wmg. The siibcosial \em typically divides into two branches, the 
radial vein into five hi .ok lies, and ihe median into four 

This primitive type is alined bv atrophy or coalescence, leading to the 
reduction of the veins. Hie lattn m..v lake pl.u i* horn the base towards the 
tip, or from the tip tow.u.Is the Imv < >1 the winy, called outward and iuwaid 

c.oalesterica* respeilively. Ill* vim tell- may be named as billows.-- 

# 

i Costal Cell between the l i.-la and the Sulxoita 
_* Mediastinal, lietwrcn the Milnost.i and the K.idiu-. 
t Marginal, lvtween Karims i ami Kadms j. 

|. First Siibni.irgin.il, lxuwem Kadm*- i and Radius 4. 

5 Second Siibni.irgin.il beiweeii K.uluis . and Radius .| 

0 1 lmcl Subninrginal, beuurn R.iilor- .j and Radius ", 

7. First Posterior, lietweeii R ulius and Mr'dia i 
K. Second I’osteiioi between Media l and Media i. 

9. lluid Fust«*imi, |ielween \hdi.i -■ and Media 

ro. Fourth Postemir. lielween Media $ and Mejia j. 

11. Fifth PosternH. In tween Media 4 and Media s. 

Sixth Posternn In tween Media 5 and Cubitus 1. 

1,?. Seventh Posteuor, between Cubitus 1 and Cubitus .* 

14. First Anal. Iiel ween Cubit 11- 4 and Anal 1 

15. Second And between And 1 and \n.d _• 

10. Axillary lx-t\Mi*ii \n.d 2 and Anal 

x7. Spurious Cell, behind Anal ? 

But all these cells an* not pH -.eni iu .iiiv one given ivpe ni wing, owing to 
coalescence ol the. uervures. and hi*iice iln- uri.iiieeineiil ot ihe 1 ells is diltercnt. 
Besides this, the venation is complicated bv the pre-u nee ot transverse veins, 
as will be explained latei; moreover, wings may be absent, as'in the lice. 

The abdomxm usually consist* of ten somites, without ap|H'ndages, com¬ 
posed of dorsal and ventral plates connected togetlioi and to preceding and 
succeeding segments by sofl meinbranes. 'flu* posterior segments are often 
modified with reference to repiodurtion, possessing claspers in the male, and 
ovipositors in the female. The anal opening is on the List abdominal segment, 
and the reproductive aport ure on tin* penullimat'* segment. 

Internal Anatomy. —The mouth lies bclwoen the labnim above and the 
labium below, and leads into an oral cavity. 

The salivary glands in most of the genera which we have to consider are well 
developed, and are, as a rule, not connected with the mouth, but open into 
a common duct which communicates with a groove or canal on tlie hypo- 
pharynx, and so opens near the tip of the proboscis 

From the mouth a pharynx leads through an oesophagus, with a dilatation 
called the crop, into a proventriculus or masticatory stomach., which latter 
communicates with the mesenteron or chylific ventricle, whose juncture with 
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the intestine is defined by the openings of the cajcal Malpighian tubules. 
This is an important landmark, defining where the stomach ends and the 
intestine begin-.. The intestine is subdivided into small intestine, colon or 
large intestine, and rectum. The last-mentioned may possess rectal glands, 
while anal glands may open into the rectum just in front of the anus, and are 
useful to themseci by t ormi n g t he secret ion which gives rise to repulsive odours. 

With regard to the proventriculus, it should really Ik- a powerful muscular 
organ lined with eliitiu, and possessing teeth, bristles, etc., lint in the Diptera 
it will he lound to be much degenerated. The Malpighian tubules, which 
number from four to six, aie esauetory in luncuon. The alimentary canal 
possesses longitudinal and ti.m-. verse imiM ulai coats and a Hi ningjol epithelial 
cells. 



Fit. i»>", - i'/itim in* 1‘iilns l.iNNjrs, lyyS. *io iiiisikui: an In.I'.i 1 

\v 11 iioi' r Wim.s. 

f I*itun .i plioiogiaph by j | Ik II ) 

The stigmata m openings o| ihe n-spii.ilory system ,ne situate on the 
nit nilir.mes, on tin -.ule ol the bode in the thorax and abdomen, and aie very 
wined hi number ’1 liey aie nivci to lie lound ou the he.ul or on tlie Uu.1 
abdoinin.it segment. Fiom the stigmata Ihe Iriuln ;e, or .m-tlilies, nuniiy all 
over the body These trachea .ire kept open by spiral thickenings of the 
cbitinous lining membiane 

The lat-hodic-- are lobulated nuisses packed Ixmeatli the skin and between 
the organs, and are supposed not merely to represent teserve material, but to 
bo of great importance in melal»olism. 

The circul.itin\ -.vstem itinsists oi a dorsal longitudinal vessel divided into 
chambers, wbuh pul .ate and an anterior aorta, from which blood flows treely 
into the coelom »>r body i.i\ity From this it returns to the heart by two 
lateral vessels and one «io: -..d and one vential vessel. The blood is colourless, 
and contains amoeboid m Its 

As already mentioned, some insects possess poison glands. 

The nervous system and sense oigans will not be described here, as they are 
not of importance in tiepical medicine. 

The male reproductive organs consist of testes, vasa deferentia, ductus 
ejaculatoriiis, and an external mpulatory organ. The female reproductive 
organs are two ovaries, which consist of a senes of egg-tubes, and oviducts, 
winch are united together to form the single oviduct, the lower portion of 
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which is a vagina. Tins receives the cement glands and the sebaceous glands, 
which provide the secretion lor gluing the eggs together, and the receptui alum 
seminis, beneath which is the bursa copulatrix, which is sometimes separated 
from the vagina. 

Life-History. —This is very varied. In general terms the sperma¬ 
tozoa, bound into bundles ol spermatophores, are introduced by 
the ext ernal copulatory organ, which, when prot ruded, is surrounded 
by the clampers in the form ot a sheath, into the. lmisa copulatrix. 
The ovum, starting from the. terminal portion of the ovarian tube, 
obtains, as it passes downwards, its food-yolk and its shell or mem¬ 
brane, the chorion, which has a small gap, 11 ie micrnpyle. (>n arrival 
at the. junct ion of t he oviduct and t lie spernial her a, 01 reroptaculiim 
seminis, the spermatozoa enter via the mieropxle. anil fertilize the 
egg. These eggs may In* si rung t ogvt her, as I hey ai« la id. into masses 
by means oi the sebaceous secret ion ment ioned above. The egg may 
develop directly into the .ulult, hut this is only in the lowest forms. 
Usually the egg develops into a larva, whieh beeuim - a nvinpli oi 
pupa, and this into an adult, ollen » ailed the ' un.igo.' This si Ties 
of Ciimge.s is e.illed ti nii*‘aniorphnsi-.. Tin- pupa mat 1 present 
lliiee. forms: 

i Tht' free pitf>n, with .>ppend:iges tnv. 

The. ohled pupa, wiili append.igi and b«»d\ hound together. 

The coardafe pupa, iri which the pupa is contained in a pupa- 
riuni lornied from the l.n \ .il skin. 

The larva is a most vigomus leeder. hut tlie pupa does no: take 
nourishment as a rule, though there ate marked e\ecprion-i, espe¬ 
cially among the Khvncitola and Siphuueulai-i. 

Habits. -We aie mainlv emieerueil with 1 pird.iloiv oi blood¬ 
sucking insects. As a rule, only llie* leinale -.neks blood, which, 
appareiuly. n does with a view of obtaining licit nouridnnrnl lor 
its eggs, it is this habit which makes these msi-ets ol unpoilance 
in tropical niedieiue, because noi merely does it ermse iirilation 
by the mtrodui iiou of secretions Irom I he. insect-*’ salivary glands 
and mouth falimentaiy canal', Imt also leads to the introduction 
into t ho vict ini ol t he germs of disease, \gain, as we. shall see lator, 
larvie aro apt to become parasitic in man and animals, and in this 
way cause disease. • 

Enemies.- -Insects and their larvie have many enemies in birds, 
reptiles, fish, and other insects. Cannibalism is also met with, 
especially among mosquito larva*. 

Pathogenicity.- The principal disease-spreading insects are ihe 
Dipt era—for example, the Anophelinee disseminate malaria, the 
genus Stegomyia yellow fever, and the genus Cal ex filariasis, and 
perhaps dengue fever. Some species of Glossina aro responsible for 
the African trypanosomiases, while they and other fli«—» spread the 
animal trypanosomiases. 

In addition, the common house-fly is an important factor in the 
dissemination of typhoid and perhaps dysentery in tropical 
countries. Fleas are now known to be the spreaders of plague. 
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and bugs perhaps of some of the relapsing fevers. This is a suffi¬ 
cient list of ills to commend insects and their habits to the serious 
notice of the medical practitioner of the tropics. 

How to Collect Blood -Sacking Files.—Mr. Austen, of the British Museum. 
(Natural History), Jut-, lnlormcd us tli.it hr will be pleased to send anyone, 
on apidir.ition a pamphlet giving lull dncctions as to the collection and 
preservation of blood-sucking flies. 

Classification.- -The Hexapod a are classified into the following 
orders:- - 


1 

2 
3 
*1 
5 
o 


Apt era. 
Neiiroptera. 
Orthoptera. 
Mullophagn 
Tiiv^aniiptei a. 
fleiniptei a. 


7. Anoplura. 

M. Dipt ora. 

<). Lepidoptera. 
in. Hymenoptera. 
ir. Siphouaplcra. 
1 2 . Coleoptcni. 


But the only order?, which contain species important as spreaders 
oi disease or as human parasite*; an -- 

i. Anoplura. \ Dipt era. 

i. Mallnphu&i. => Siphonaptera. 

Ifi-mipti-l.l. <». CiileopirlM. 


.»• 
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CHAPTER XXX 

MALLOPHAGA ANI) ANOPLl'RA (LICK! 

General remarks.- - MallopliAg.i - ■ Auoplur.i J'cdn iilida--- IVdicuhna--— 

Hu'inntnpiuid.r- Itefcic-uci 

GENERAL REMARKS 

The wingless insects which occur a** ir.tO|>;ir.iMH-s on mammals 
belong asaiule loiht- Mulfnphurjt «uul the Anoplura, when they are 
generally called ‘ lice,’ or to the Siphonuptcra, when they arc 
called fleas, wlule some few belong to t he Pitpihard. 

The Mallophaga (biting lu.o and Anoplnra (sucking lieei, howev'er, 
dilier Irom IhcSiphonapleta (ileas). in lh.it in the loimer the whole 
of the life-lustory is spent upon the vertebrate host, while in the 
latter the larva; live in soil or in piotrcted mens in houses. More¬ 
over, the fleas can change from om* host species t o another, tvhilc t lie 
lice have an extraordinary limitation, as they may spend genera¬ 
tions on individual hosts, and generally only change from one host 
to another of the same speeies by actual coni act. and as a rule die 
in a few days it separated from a host or if a host dies. 

This limitation to one gi\eii spj-cies of bust lias been ably 
demonstrated by Kellogg, who has pointed out that it explains 
many ol the curiou* ie'nuies t*l their evolution. 

Kellogg and Mjulicrg bi-lien- lli.it tie- MtIIdjjIi.il.i .mil tin- Anoplura are 
lairly closely lel.ucd to one anotlicj. ’Lhcv tlmik ili.it u i-. posable that the 
Mallophaga *uc tins more primitive, cspcu.dlv .1- no Vnoplut.i aie known on 
raaisupials, while Mallophaga are pic.sciit, winch Lhey tlunk points to the 
possibility ol then* mammals being older tli.m the sucking lice, e -.pecially as 
ihc known gi ner.i ol two-clawed .Mallophag.i found on mammals arc limited 
to marsupials, while the two-il.iwed condition js common to the Hcxapoda 
generally, while nil the Anoplura tomnl on iu.mim.ils are onc-clawed. 

It is possible that the ancestor-, of the Mallopli.iga may have lieen related 
to the ancestors ol the book louse (.-ttnipos duunalon<i), which belongs to the 
Psocidae, a family of the Ncuroplera. there living perhaps a common psocid- 
mallophagan ancestor, irom winch, by pi occss of evolution, the Psociddc and 
the Mallophaga, and latei the Anoplura, were evolved. The difference in the 
mouth parts of the Mallophaga and Anoplura is looked upon as being adoptive 
rather than palegenetie m character. 

The relationship of the Ksocidai to the .Mallopliaga lie-, m tin* common 
external and internal characters, as well as m their habits, ,'ind nuuo especially 
in a very curious pharyngeal sclenlc, which is thought to b.- ,i modified hypo- 
pharynx, which is found in both these groups anil nowhere else in the 
Hcxapoda. 

Once started on their evolution, the Alaliophaga liave been influenced 
mainly by the fact that they live in a sort of ‘ island isolation 1 os given 
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species. This condition of life, which is exactly sinnlai for many different 
species, is suitable lor the production of many varieties of one and the same 
species, and hence the description of a given species has to be of a very flexible 
character, but it is opposed to flie production of those more distinctive 
differences which arc utilized to make genera and families. 

Hence, although m these ciders the varieties and species may be many, 
the genera and families are but lew in number. Thus, for example, in the 
Mallophagri there are about 1.500 known species grouped into 117 genera, 
4 i.imilies, and 2 suborders. 

The inipon.ml iliiTvit me biMwmi Urn Malloplia&'i and tlio 
Anoplurui.stli.it tin ImiiiM Imwa. must nut t<*r\ mouth, while the 
latter have ;i sucking mouth 

ORDER MALLOPHAGA Nitzs.li, 181S. 

Synonyms. MauJibulatu He Ceer. RiCiUiiier. 

Nomenclature. 'Hi** name Mallopliug. 1. denied trom «u>,\6s, wool, and 

. t" i* it 

Definition. Hesapoda u-u.dlv • .[ -.null m/c, wingless provided with 
biung mouth purl- and with ’-uuple iik ompli-lt metamorphosis-. Habitat, 
epizuic paiasiu-s on liiiib .ind 1u.1i11m.il- 

Historieal.- Jb«‘ Iiim dc-i ript'ite- ..nil illu-li.ition- ol iln -e .onm.iL are 
to be found in Krill's ‘ h.-jn in-n/e uilonio alia tiener.iziolle clcgl* liLsetti,’ 
pubb-hed in l>l<i-.eiKc in ious where ilu* lllust i.ition on i’late 2. culled ‘ L'ollmo 
do ihccjou (rio.so is flu sunn- is Liuti.i u-' Colombo.. oi pigeon 

lon.sr, find Niizm b’s / i['inu\ bautlit.-.. a name by wlu< h if is -till known, while 
the hgUTf termed ‘ l’ollmo dell’ ,\iy,<\ol.i o J onjie tola 1 on i’late iz is the same 
as Nitz-ih’s l intoloH l and am 1 lie- duck lou-e. lanna-ii.- dassiued .ill these 
bird bee under iliu geneiu term ol 1 I'ediuiliu.,’ lioni whu.li they were 
separated by l>t ljeer. 111 1 yt* 5 uudrr tin- 1 < tin 1 Kiunus,’ because their masti¬ 
catory mouth enabling them to cut pu ces ul skin hiuis, and le.illieis, distin¬ 
guished them from lhe blood slicking sjvue« loi which the name * J’ediculus ’ 
was retained. 

'J'he name ' Kicimi- was 1 hangi d min ' Nuinu- 1 by lleimann in 1804, 
while the whole oj the -pr«ir- known ui 1 hr time wero classified and named 
by Nitzsch in -nice wlu. b dale om knowledge ol these ftanuiitus has beon 

increased by Hinny in jhj.*. t.iebel 111 is- j, i'l.iget 111 ihboaud 1XS5, Tasclien- 
berg in inha, Kellogg in 100,s, 101 t, ami i<u.j. a- well a- by many other 
observers whose pajiers may be imiml 111 the Hidlrtin of \ .utomological Research 
and in the Annals ami Ma^tuiin of aim til History. 'Io all tin. sc works the 
reader is teferied foi a lullei knowledge oi tlic-e interesting paiasilcs than that 
which ian be gi\eii in the picsent work. 

Morphology, lhe Mallophaga vary m size irom 1*5 to jo nnu., and iront 
1-2 mm. 111 boMilth. but the mu joi it y.ire small, <iLmui z*5 millimetres in length. 
The body is -.tiongly chilimzed smooth, wingless, and flatteimned doiso- 
vent rally. The mouth pait- .ire ol the biting type, with well-developed 
mandibles, and 111 some sp'-des the labial palps uie easily seen. The eyes 
are represent'd bv .1 single pair oi ocelli placed at the lateral margins of the 
head. The anti nine are <-3 segmented, and may Ik* concealed 111 a groove, 
or the ventral aspect of tiu* cheeks, or may be exposed. 

The prothorax is distinct, but the meso- and meta-thoraces are sometimes 
united, and may also be with diihuilty dillciinitiated lioni the abdominal 
segments. The legs are flattened, long, and strong, and end in one or two 
claws. 

The body varies in colom, being whitish, pale brownish, or dark brown in 
colour, and marked by darker spot - ami bauds, which are caused by chitimza- 
tion. 

*The pharyngeal sclerite may be present or absent, as may be the accompany¬ 
ing glands; the crop may be simple or have a sac-like diverticulum. Ingluvial 
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glands may bo present or absent, and the testes may number lour to six and 
the egg tubes three to five.. 

Lite-History. —Owing to the fact that these parasites die in a few horns 
to seven days if removed from the body of the host, and also in a tew days if 
the host which they do not leave is killed or dies, the lifo-slory of hot a single 
species lias so far been completely worked out. It is, howevor, known that 
the eggs are fastened to the hairs or leathers of tlio host, and that the young 
wlieuhatched are like the parents, but smaller, paler, and without characteristic 
skin markings; they attain their adult characters without metamorphosis. 

They run freely about the host, li>eil upon hair* and leathers, and very rarely 
upon dried blood, and usually pass horn bird to bird or animal to animal by 
contact, being rarely found away from the host , which they probably slightly 
irritate, because birds are seen to Ihj constantly cleaning their leathers. They 
have been found to be parasitic on about i no species ol mammals, 1 e presenting 
48 genera, 2 .\ families', and 5 orders, and 1.100 bird species, or ^ orders‘of 
birds out ol a total ol 15 orders. 

Classification. The principal Tailor which has influenced the evolution 
ot this curious giimp ol animals is isolation, each luiat lieiug, according to 
Kellogg, like a small island, so that each sjiecus is made up of many dislocated 
small groups, and this is why each species h.i« to Ik* given a very flexible 
description, and why many vanciies might In* made from one species. Tlu-> 
condition of li to is opposed to piodueing l.ugei \.i rial ions which might lie 
used to make genera and families, .uni Up- IiIim (.millions ■>( manvot the species 
are very similar Ihnre \awct.d -jieiiln 111 Inn lime, are many, and generic 
and family lew. 

Hence some 1,500 ..pecies ue known wliu li can Ik- divided into two sub¬ 
orders, each 4 ia rallies and ^7 genera. I he mammaha-inlusting hum lies are 
only two in number, the Hvopnlid.i and 1 n<liodecliitidic. characlenzed by 
having two-clawcd menilx-is, and e.uli of ilio-e bundles bv only one genus 
The bml-iiitcsting lauulies .ire also two m number, and liav« respectively 15 
and 10 genera. 

The lollowmg table gives the iliJlerenti.ilion ot the suborders’ families:— 

SriiOKDIiK 1: lSClLNiiOJiKA Kmi.cm.<;. iS-gc 

Antenna exposed, till foi 111. ihiee- 01 five-segmented 110 lu.iMllai v palpi, 
mandibles \ertnal, crop with sac-tike drvenrcaila ingluvial glands piesent, 
testes lout, egg lubes lie 

A. Antenna- three jointed, larsi one claw Habitat, mammals - 
Iriihailcitnla:. 

H. Anleun.e tivi-jointed, laisi two claws Iluhilal. birds I’liiloptenda. 

SljliOKHiiK .:. AAlKYt'KK \ Imuik.i., ifty* 

Anlennai com ealed. clav.de oriapitale loin-segmented. maxi liar v palpi 
present, mandibles hoii/untal, crop "ingle mgluM.d glamls absent, testes 
six, egg lubes three to live. 9 

A. Tarsi with one claw. Habitat, mammals (,vinpti/er. 

B. Tarsi with two claws. Habitat, birds - J.iollu trier 

The genera parasitic on mammals may lu- recognized as follows:--- 

SUUOKDKK ISCUNOCr.KA Ki hoc,, i boO 
Fam 11 Y T kic Hu ukcti uflt Bur mcisl er 1M 5 

This lamily contains only one genus, Trichodccte 4 Aitzscli. iM.s, wliich is 
parasitic on mammals and has tarsi with only one claw. 

SUBOKL>lsR AMBYCKKA Kult.ogo 18<jo. 

Family Gyropidje Burmeister, 1 b.15. 

This family contains only one genus, Gyropus Nilzscli, 1818, parasitic on 
mammals and with tarsi armed with only one claw. 
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ORDER ANOPLURA Leach, 1815. 

Synonyms. —Pediculina feurmeister, 1835; Siphunculata Meinert, 
1891; Pseudorhynchoia Cliolodkowsky, 1903; Lipognatha Bfirner, 
1904; Elltpop/cra.Shiplcy, 1904. 

Definition. —Hexapodu with labrum and labium joined together 
to form a rostrum or proboscis, which is armed with recurved 
hooklets, and contains .1 hollow extensile sucker formed by the 
mandibles and maxilla*. Kyis without iacets. Antemue five- 
jointed. Thorax with lit t lr t races ot segmentation. Wings absent. 
Lgjgs with hook-hki* leiinmnl joints, suitable for cliuging. Last 
abdominal segment rounded 111 male, notched in female. Meta¬ 
morphosis nu'omplete. Habitat, epi/oic on mammals. 

Historical. I"lu- sinking lice wm- known to the undents, tor Aristotle 
was aci|u;iintoil with Liu- pubic 1< i.i'.i*, wlnli- i*-k-rvno.s can be found m the. works 
.of rhewpliiasiiis. Dioscurnles (i.dim. <imt l'liuy. 

'J’lie moie Tiioilein wrneo aie Moihit, iuq. Cam«*r:irius. 1652, Kodi, z668, 
Leuweiiliouk, 1097, ami Sw.unnienlaniiii in 1; •,7, several of whom give excel¬ 
lent figure 6 - ul tlie.se par.niti-s 

In 1758 Lmii.eus, 111 his 1 Sysb-m.i Nat ui.e.' g.itlu red a heterogeneous collec- 
Uon ol spieies, including mhh' 1 <>1 Mallopli.iga and Auoplura, in lus genus 
Pedioulus; and in lbi 5 la-.u h gave the intue 1 omnumly used name to the order, 
which included the MalUipliuga as well as the sue king lice. 

We have already seen how the sjx-cie.s ol Mullophuga were separated from 
this composite genus Pedioulus, .uid it now rein.mis to point out that Leach 
in 1815 created the geneia Phthtriu s lor Pnhcutus pubis and Hamatopinus 
for J’eduuhis viltili, P. asim, and /’. sin-.. 

Later important investigations weie made l»v Nitzscli. 1818. Burmeister. 
1835, Donny, 184-*. (oHr-I 18,4, Puget. J880. and especially by Knderlem 
in jus 4 L.mse Stmlien.' pul.lisln-d 111 1904, and by Iiella Toro* m 1908. 

We luive seen licit .Mjolx rg and Ivllogg consider that the Auoplura are 
derived irom ancestors «01 muon t«. them aiui tin' Mullophaga, livingseparated 
by the alterations induced bv -ui king blood. 

Morphology.-- Tin* anatomy u ill he dealt with under the heading 
Pcdiculiila*, and need not detain us heie, except to invite atten¬ 
tion to the characters ol the mouth parts, which are so modified 
as to form a sucking mouth, while the pharynx performs the rdle 
of a sucking pump. 

Classification. The order is divided into four families, some of 
which are capable ol being subdivided into subi ami lies. Thenumber 
of genera is 15. ,md the known species are about 100, which are all 
parasitic on mammals. 

The following table, taken hom Della Torre, enables the tamilies 
to be differentiated:- - 

A. Head not prolongi tl into a no/./.le-hke projection. Antenna* 
three to li\ r .i-gim-nt*-. '1'ibia with a tliumb-like process. 
Tibia and Liimis wi v short and thick. Legs clinging 
in character. 

I. Body flattened. Mcsotliorax and three to eight 
abdominal segua-ms, with stigmata. Antenna three 
to five segments. Tibia with thumb-like process. 
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(«) Head broader than thorax. Eyes large pig¬ 
mented. Pharynx short and broad. Proboscis 
short and pressed against thorax —Pedicitlidw 
Leach, 1X15. 

(b) Eyes very small or absent. Pharynx long and 
narrow. Proboscis very long -Hamatopiiiida 
Enderlein, 1904. 

II. Body thick and heavy. McmiIIioi.in, met at borax, 
and two to eight abdominal segments, with stigmata. 
Eyes absent. Back part ol the iiead widened back¬ 
wards. Antenna.* tour to live segments. Tibia 
with short strong thumb-like process. Thick short 
spines on the body. I'Vm.lle gonopodia elongated 
and narrow -Echinof'hthiridcB Emlcrli'in, xc>«>4. 

B. Head prolonged into a no/./le-Iike project ion, at the anterior 
end ot which lies the mouth opening. Anlennaj five 
segments. Tibia without thumb-like process. Tibia 
and lar-.it-. wiv long and thin Legs not clinging in 
ch.iractei ■ Hteniiihunvzi.fie hii«h*rlem, i<)<i|. 


Eamiia r: Pi>m< i T i.ii>.u Leach, 1S15. 

Definition.-- Anoplura with 11 at toned body, and head not pio- 
longed anteriorly into a nozzle-like projeet ion, with large prominent, 
pigmented eyes, three to li\e jointed antenna.*, and short proboscis. 
Pharynx short «md broad. Paroglo-.se (lultune) veiv stiong and 
broad, with broad arms. Stigmata on mesothoiax and third to 
eighth abdominal segments, lags .-.unable ior clinging. Tibia and 
tarsus thick Tibia with a limmb-lihc ]imcrs\ 

Remarks.- 'I lu Ivdi* ulid.e aie Ion ml all ovei the woiM, on niiin as well as 
on animals. 'I li< y (.him* much irritation l»y lluir bites, wlueh nia\ In-come 
tilled cd, causing impetigo^ \purl Irom tlus, liowevei. they have'recently 
been suspected of spreading blood-parasites -—-e /1 vpitnosowa icwisi and 
Htr,»ogregarina gi-rl'Hli -which aie lx-lievt-d lo iimk-n'o development in them; 
and, in addition, they contain parasites jsicuhai 10 Ihemselves Ilrrpeto- 

monas pcdiculi. 

Morphology. - rill- head is usiialh deaily detuu-d. hut the thorax mayor 
may not be so well defined fmm the abdomen, lives may be present or 
absent—a fact which appears to depend upon whether the host is nocturnal 
or not in its habits. The antenna* aie usually live jointed. The mouth con¬ 
sists of a proboscis, composed of l.ibrum and labium, wluclt is aimed with ir- 
vecuvveU booklets, and contains the maxilla* and mandibles, which take the 
form of a suctorial lulie. The thoracic segments an* fused together. The 
thorax may 1 m* as broad as the abdomen, or nailower Tin o> are no wings. 
The legs have four segments, ol which the terminal one eanu-s a strongly 
curved claw. The abdomen has 1! statements can be 11 ustod, a vat unis number 
of segments, differing 111 the dilteient genera. 

The last segment in the female has .1 slit-like opening guuidrd bv two 
elutinnus plates, while 111 the male there is in til same mi nation a horny 
papilla surrounded by spines. 

Internal Anatomy. —Christophers and News toad liave sfmlicd Ihe anatomy 
of Htsinafciptnus stephensi Christophers and Newste.ul, 1000. parasitic on 
Gerhillus milieus (the Indian field-rat i. 1 
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The alimentary canal consists of a mouth followed by a chiHnous phai yngeal 
pump into which llu* ducts of the salivary glands open, and an oesophagus 
which leach- into tin- mid-gut. This second part of the canal consists of two 
portions of which the lirst appears to lie a crop and the second a chylific 
vent* u J'-. There are four Malpiglu.-ui tubules. The intestine shows no difier- 
enii.iiion iiuo small and large. Hie rectum is globular, with a distended 
p-isu nor portion containing the lectal papilla*. The fat-body is well developed, 
llu- iem.de generative organs consist ol two ovaries with oviducts. Each 
ovary toriMsts ol five in six iollicular tulxis. The two oviducts unite into a 
common duct, and theie is a spermatheca. The male organs are testes, 
vasa defeienli.i, vt-siculae semin.il'*s. and penis. 

Life-History. —-The ova, which are at i.u lied to (lw- hairs of the* host, give rise 
larvae, which closely resemble the adults 



1 mi. <•»(> -I'-'ihi uhr- Iwnuinin, I'K.. .?<*? - Pidtcnhts humanus 

L.: Mai t-.. (> .:<>.) J..: 1-kmvli*. (X 25 ) 


Pathogenicity.-- Luc arc important carriers oi disease, being 
vectors in certain forms ol relapsing lever, in typhus, and in trench 
fever, etc. 

Classification.-- The Pedicu lithe are subdi\idcd into two sub¬ 
families, which may he recognized as follows:— 

A. Pcdiculidcr with five-jointed anl ennn.'--Pediculinat. 

1 >. I'ldiculida with three-jointed antenna*— Pediciiue. 

Sun family A: Pediculijme Enderlein, 1904. 

Definition.— lv.lu ulida* with live-jointed antenna:. 

Classification.- The Pedicuhna: contain two genera, both of which 
are parasitic on man, and which may be differentiated as follows:— 

(a) All legs strong, distinct neck, thorax narrower than 

abdomen- -1 'cdiculvs. 

( b) Forelegs long, slender, with three claws: no neck; 

thorax broader than abdomen— Phtkirius. 
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Genus Pedieulus Linnaeus, 1758. 

Definition. —Pediculinre with distinct neck ami thorax narmwvj 
lhaii abdomen. Logs all strong with strong claws. Thumb-like 
projection of the tibia long, thin, and covered wit h bristles. Abdo¬ 
men long and narrow, with segments not compressed together, and 
without lateral lmok-like processes on the fifth to eighih segments. 
Two-jointed telson carries \entrally a pair of cone-like processes. 
Female gonopodia cl.nnp-like and bent inwards. 

Classification.-- inly lour Species are at present assigned to the 
genus Pedieulus •-- 

P. humanus Li mucus, 175.x, lotiud on man 

P. corporis de fleer, 1778, found on man. 

P. punclalus Kudnu. i8f>cj, found on Hos ^runiiicns. 

P. 1 onsnhrinns Ptagi-s, 1NN0. found on A fries pcnUiiiarivius. 

Hicre is a doubt is to whet hei /’. punctilios >*. really a pedieulus, and 
P. con'inbrinus is said bv Xeumann to 
be iudistinguish.dih from 1 \ humanus, 
therefore the spr» ies are reduced to 
two - - - 

P. humanus Limian-, 1758. 

/’. (orpnris de < nvr, 1778 

Theso are ver\ aliki . and h.iw-hivo 
thought to bi onlv vaiieiies ol one 
another, fnte- bleeding scein- to Im¬ 
possible. l'lie Inflowing points ni.i' 
help to differentiate them 

1 Found on tin- human In ad, 
with well-deiineil abdominal 
segments ma 1 ked !»\ a les- 
tooued lateral binder 
P. humanus. 

2. Found in the clothing, larget 
than P. humanus, with 
broader thorax and lateral 
borders of abdomen less 
festooned, and segments 1101 
quite so distinctly indicated 
— P. corporis. 

Pedieulus humanus Lianas is, 1758. 

Synonyms.-- Pedieulus humanus var. 1 Linnauis, humanus 

var. capitis de Geer, 1778; P. ccrvicatis Leach, 1817; P. capitis 
NTitzsch, 1818 \P. humanus Csiki, 1904; P. niqrilarmn Latreille. 

Definition.— Pedieulus often varying in colour somewhat accord¬ 
ing to the human race, on which it is parasitic, with thorax often 
narrowing distinctly anteriorly, well-defined abdominal segments 



L''i«, e*S.- -Eco of PrJiculus 

human us Linn.ros, 175.S. 
AriM'iiuiTo h IImr. (X.t5 

lUAMI.rRRR.l 

(loom .1 photograph hy 



75 <> 


MALLOPHAGA AND ASOPLI RA ( l.ICh) 


marked by lateral festoons. Thumb-like projection on the tibia 
armed with n spine. Habitat, homo. 

Remarks. This* is the head louse, which is cosmopolitan in distribution, 
but v.un-f. in volour on the iliiU-rent i.ms, as was pointed out by Murray, 
being vei v ilai k on Alru.au negrrws aiul Tamils, and said to be yellow on Chinese 
and J.ipanese, aiul orange on ilotteiitots 

On Kuiopeans it is grey in mlmir. J);mieN say, tli.it the periiculi of 
('.lunesc do not pass icadily to T oml . though in out experience the pcdiculi of 
native servants, Sinhalese,m< I I.mi'ls will pis, to l-.iiropeans. 

'1’hese pedieuli .ire i-\tleuirh imnmoii in the liopiis, and it is an every¬ 
day scene 10 wilne 1...101 busy .it work killing them 011 their friends’ heads. 

Morphology.; 'I lie lir.nl lulls'll n, about 2 millimetres in length by 1 ruilli- 
metie in biiMdih. !lie iem.,le is largm than the m lie. aiul exists in greater 
liiirnbeis ‘file iu.\ul is triangula' t li** lluu.ix .,-o.mI wit It short legs, ami ihe 
maigins 01 the .ibdomen .ire dark 



1 10 ion— Peduuliti o»jpin* uii bn.. *70.- -P^Jicnlus c<»jw/s ue 
Olhi: Mai k fX-^s ) Okek: I<kmalk (X25.) 


Mah ■■ 1 in* | hi terioi si mule 1, louuded ou and prominent, with a circular 
opening <loi . illy n Inch is tin* common .ipeilure oi the genital and alimentary 
canal. Tlv (1 n . 1. simple, wedge-shaped, and is usually seen protruding 
dorsally. 

PeHhtle.— The l.i~' .'h<li»min.il segment is deeply notclied at the apex, whete 
the anus is MtiMb-il tin vagina opens <m the \entr.il surface. 

Life-History.— 'I li* U male l.iys ill tv to sixty eggs, wlmh arc attached firmly 
to the hairs by the se, 1.111 .si o[ the i> ukiii gland. Jn about six days these 
eggs hatch 'J he young pedi.:uh ifeome l.illv developed in lourteen to twenty 
days. 

Pathogenicity. —It ran tairv i\-,»hus ami produce a form of impetigo. 

Treatment.- -White precipitati ointment or common paratlin oil may be 
used. 
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Pedioulus corporis de Goer, 1778. 

Synonyms.- -P. humaniti r Linnreus, 1758; P. humamts var. 2 
Limueus, 17W): P. humamts var. corporis dc Gcit, 1778; P. vesti - 
intuiti Nitzscli, 1818; P. corporis Csiki, 1904. 

Definition. —Pediculus usually dirty-white in colour, thorax 
only slightly narrowed anteriorly, abdominal segmentb not veiy 
distinctly defined and not well lostooned lau-rally. Tluimb-like 
projection on the tibia without a spine, ii.1hit.1l, homo. 

Remarks. —This louse lives in tin* folds and seams ol the clothes. * 

Morphology.— It is larger than P. humamts, ami has an oval, 
elongated head, with large antenna-. The t hoi ax is mine segmented 
than uiP. humamts , and the legs more developed, with largei claws. 

LHe-History.— It lays seventy to eighty eggs, measuring 07 to 
o*() millimetre, in the seams of the clothing, which hatch in tin00 to 
lour days, and become mature in lilu-en to eighteen days. 

Pathogenicity. It is a carrier of tvplms fe\er, trench h\ei, 
and ceitain hums oi relapsing fe\er. 

Treatment. Boil ol steam the clothes in 1 sii-nh/i-i al 212 l. 

Genus Phlhirius I. each, 1 s 1 5. 

IVdiculnlu- with the ame'ior leg-s wean. armed with laigi slant 
claw's; abdomen bioad and -lioil, with hist to tilth segment so 
stronglycoinpri-ssedlliai 
l he stigmata appear to In¬ 
in one segment. 1-ilili 
to eighth segnie.nls with 
hiter.il tooth-like pro¬ 
cess, ol which tlletwo last 
are long. Habitat, homo. 

Phthirius pubis Lin- 
mens. 1758. 

Synonyms. -Pediculus 
plihis Luimeus, 175S; 

P. inguinal is Keicliard, 

1751 ) ; Phthirius in^uina- 
I is Loach, r<St5; P. lahc- 
scent inm Alt. 181 N:/\ pu¬ 
bis Kiichenmeist cr, 1855. 

Remarks. —P. pubis is the pubic orcr.ih-louse, and is more common 
on men than on women. It usually infests the pubic hail s. Inn may 
also be found on the eyelashes and on the eyebrow's. 

Morphology.-— The body in general is lint and broad, w'ith a 
rounded head bearing antenna: with live segments, and two small 
eyes. There is a neck. The broad, Hat thorax is merged into the 
abdomen, and carries three pairs of legs, of which the anterior pair 
is slender, and possesses a straight claw suitable for walking, and 
the two posterior pairs have claws suitable lor dinging. 



Vm. 17T .—Phthirius /•u f u< Lin.vasus: 
Fkmmp. (y 2.5.) 
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The female measures i*2 to 2 millimetres in length by 1*5 milli¬ 
metres in breadth. The male is half the size of the female. 

Life-History.—The female lays ten to fifteen eggs, which it 
all aches 10 hairs. These halcli in seven days, and the resulting 
pediruli become mature in about two weeks. 

Pathogenicity.- It produces niton a deimatitis, with itching 
and a greyish discoloration <>i the skim ntuI by Dugnet to be caused 

l>\ a pigment produced by the parasite. 
Erasmus Wilson sa\s that reddish de¬ 
posits may be seen on the hairs, due to 
1 lie f.'ecal matter of the parasite. 

Treatment.-- Whit<■ precipitate oint¬ 
ment or some other mercurial prepara- 
t ion. 

SrHKAMIIY H: PkDICTNIKJK 
Emlerlein, iqiq. 

Definition. ivdn-ulida* with tincf-jointc-d 
,mt« mia-. 

Remarks. t >nlv one genus*, Pahunu* 
tJervais, 1 s |;, is known, and llier** aie three 
known sjicries ioiimi on monkevs- vr/.. 
P. 1 in YU'isli'i Burmeister, ihts (synonvin. 
P. n'n iy/'% Nil '.sell .nut (Welvl, ihnp, iound 
>.n /'/'/ ■ 1 if ■ t./mrir- (Linna'ii-, 1771); /*. lontp- 
i'-t"1 I’li:mi i.s.mi, iound on l.usiopvffa moon 
(srluHn-i, i775l::ind P f>uii'rlt Sliobeit, i&Sj 
on Pit him* brei-wamn* (lilliot, 11)09). 

l\r\M 1 ! V 2 : I LbMATOPINII >jB 
Knderlein. 190.4. 

Definition. AuopUua with head broadest 
behind, .ind nol piolongcd anteriorly into a 
l'U.. 1 oiyj'iux \roitifriin»7 /le-like piwjeetjon. Kyes rudimentary or 

lie kmeistJ'.k", i’I'. maik. .ilis.ni Antenna- three to tive segments. 

I'roliOM’is eeiy long. Pharynx long and 
u.itTow. Parnulossa: veiy small Mesothonix and third to eighth abdominal 
*• ements with stigmata. J\*ow of hair* on eacii abdominal lergife am! 
<-t« .tine 1 egs suitable ior diugim 1 ,. Tibia and tarsus very «hort and thick. 
Tiln.i v. .ih a thumb-like piojn.lion. Pretar-.d sclenle sometimes present. 

Classification.- Knderlein lias divided tlie family into three subfamilies, 
which in.iv In* lecogm/ed .is Jollows: -- 
A. A1111-1111:1 woh live segments:- 

1. I’ yes rudimeiitaiy, situate on the extremity of a forwardly 
dinrti d lork Jiite lateral process from the posterior aspect ot 
tin- head Mandibles w«*ll developed. Foielcgs larger and 
slioneer 1I1.111 other legs. Piotarsnl sclenle present— 
litti,!•*:.</111 nut' 

JLl. Kyes ami r\, juoeess absent, mandibles rudimentary. Fore¬ 
legs smaller than other legs. Prctarsal sclcrite absent-— 
f.tnoxnathittcc. 

11. Antenna: with thiee segments— Euhamalofnninte. 

Si’BF.tMiLY Hasma loiMNiN.t: Knderlein. 1904. 

This suhtHmilv contains only the genus Ha'iiaioptnus Leach, 1817, with 
some twenty known species, of which the type H. suts (Linnaeus, 1738) Leach, 
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1817, is found on 5 ms tcrofa Linnrpua; other species are found ou equinrs, 
bovines, camels, antelopes, door, conies, and monkeys. 

Subfamily Linognathin.® Endcrloin, 1904. 

This subfamily contains fivo genera, which may be recognized as follows:— 

A. Abdomen with strongly chitimml lergites, sterniie--, ami plourites. 

Tergitcs and stermtes partly subdivided. J’leorites extended back¬ 
wards and outwards, nuking sides ol rihdiuneii segmented. Hind 
tegs stronger than middle legs. Cliw of hind leg short and much 
compressed, and liltahle into tarsi!". 

I. Ahdomen elongated; 1-7 stermtes and 2-7 lergites, divided into 
two plates lung one behind the other, Each plate with a 
transverse low of strong long hairs Pleura without serrated 
process on the mnei side. Stigmata small — Pnlvplax Knder- 
lein, iyo| 

II. Abdomen more or less elong.it.ed. Pleura two to six. provided 
with a dorsal anti ventral long knife like pointed process. 
Pour to seven lergites ami -ternites, composed of three 
secondary segments, each with a transverse row ol iong broad 
scale like hans. thud teruite and -.terniU* composed of two 
rines each Nubsior ring is broader than posterior- -Hoplo- 
pb lira Enderlein, mop 

B. Abdomen without scleiilcs. with smooth liordei. Hind legs same 

size as middle leg:- -• 

I. "Each steinile and fergite ol tin* abdomen with two or three 
transverse rows ol \eiv long closelv set liurs l..noQti»ihm 
J'aideiieiu mop 

11 . Eai h sleimie and tergite of the abdomen, with one ir ms verso 
row ot hair- - :— 

(a) Stigmata large, and those on the abdomen raised like 
tuliereles and standing out above the hinder bolder ot 
that segmented -Solennpo't s Knderlein, too^. 

(h) Stigmata veiv small, ami not raised as tulierrles Her mo 
chpbUi iindeiJein. loop 

'J lie genns Polyplax contains a rapidly increasing number of species. The 
one illustrated m Jog. <7 2 i-. /’. -pnatlosn (Unrmei-der, which is found 

on hpimvs norr^nns Fixlel«en, 1777, in Europe. 


Subfamily Euiijsm vtopinin^?. Eiidcrieiu. 1904. 

This subfamdv has two genera with one specie--, and this ran In* ie« ngnized 
as follows- 

• 

A. Hind legs-with ionim ami tibia armed wdh piopsimg let l.ingidar, 

stalked, sheath like appendages- Enlirewiil • ''iim*. Osborn, rNon. 
Sjiecies: h. obnovnus Oslmrn. lScgi, on Va/u/o tUilm m Ncuth 
America. 

B. Hind legs normal—J l&inatopinoit/es Osborn, ih«n. 

Species- U, sjuamosus Osborn, 1891, on firowvs bur^aim., in Wth 
America. 


Kemaining Familiis. 

The family Echinopthiriudee Endcrlein, T904, contains ilm-e genera— 
viz., Anlarctophthifiui Enderlein, 1904--with two species, humph Harin'* 
Giebel, 1871, with three species, and Li’pt doth r in'* Enderlein. io f, -| with only 
L macro* hini Enderlein, 1904. 

The family Hcamatomv tides Enderlein, igoq, contains one genus, Hernia■ 
lomytus Piaget, i8b<j, and one species, f{. el*phnrhs, on Hie Ceylon elephant 
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Heraiptera — Gymnoccrala — ClmocornLe - Kftluvinl.u — I lydrcrniftrida — 

AraHul'r — Ketci onrc . 


ORDER HEMIPTERA 1 .nin.eti--, 174J. 

Synonyms. -lifnn^nht L*'abi intis : Rhym holtt Unnneistei. 

Definition. Ifexapoda with loin wing-, tin- Iront pan being 
either nii'iiibiMiKHis «>r lull Imrnv <in<1 hull nifinbranous, hut both 
pairs may In* wanting m iIn- paiasitie spree*-, Month sartorial. 
Metamorphosis roinplele. 

Remarks, -The llrnupteia unhide tin- eoehniral insert, t'ocins 
cucli ;thr Aphida*. plant lift*: and, in particular. tin- eie.idas, whoso 
shrill notes wake the «piief ol :m Atman forest. Tin* .ml eiiot wings 
are called hemelyira, ami asu.ilh cou-iv, ol three port ion?.: 

r. Tlu* clavus -the hard, coriaceous porlion next to tlu* 
scutcllum. 

Tin* corium -hard, roiiaerous portion occupying tlu* wliolr* of 
tin* ;irt:a between tin* clavus ;uul tin* membrane. 

.V The membrane apical port ion. 

Tin* posterior pair art* tin* irut* wings. 

In the Chnocorid;e the con uni is divided into three portions:— 

l. ruii-rnal -cor in m piopei. 
j. External and basil -t'lnhoiiuni. 

.j. Ext fi nal anti apical c.uin*Ms. * 

Classification. —Tin* order is divided into two sulnuders:-- 

Suborder 1.: Homopthra. -With both pairs of wings mem¬ 
branaceous. 

Suborder II.: Hefkroptera. -With the front pair of wings half 
horny. 

The first will not be considered here. 

HETEROPTERA. 

This suborder has two series:— 

Series i, Gymnocerata h'ieber. -Antenna* omspicuou:- 

Series 2, Cryptocerata Fieber.—A lifetime hidden. 
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GYMNOCERA'i A Fibber. 

The families of importance to us are:— 

Clinocorid®. 

Reduviid® Stephens. 

Arad id®. 

UvilnnncM id®. 

These families can be diagnosed, accniding to Distant, in the 
allowing manner -- 

A. Species not aquatic; abdomen not clothed beneath with a 
silvery, velvety pubescence: scutellum not reaching to the 
base of the membrane nor to the middle of the abdomen, 
(ij Mesopleura* and metapleura* composed of one piece; 
hemclytra wit horn cuneus. 

(«) Tarsi three jointed. Rostrum short, stout, bent 
at the base, so that in repose it docs not lie 
against under-surlaco of the head: ocelli behind 
eyes; hemclytra complete with distinct mem¬ 
brane- Ri'itit.'iiiia. 

(/») Tarsi two-join ted. anterior legs normal and in¬ 
serted on t lie disc of theprostmmm. Hemclytra 
neither reucul.ite nor cellular- - Aradidee. 

[j) Mcsuph'ur.c and meiaplemn’curnposcd of seven pieces; 
hemclytra with a cuneus and an embolinm: ocelli 
absent -< linocorida. 

H. .“species aquatic or semi-aquat ie: abdomen clothed beneath 
wit Ji a sih erv velvet y pubescence; antenna* four-jointed— 
Uydyomctridas. 

Fa.M 11 Y t -U NOCOKIIMv. 

Synonym. -AiaiiLhindee. 

Definition. ~Gymnocerata without ocelli, with elytra so short 
that the abdomen is h it uncovered. Tarsi three-jointed. 

Remarks.-- -This farnilv contains the hugs as so called in medical 
literatim. There are eight genera- Clinocoris Petorsonn, 1829; 
(Eciacns Si.d. 1.X73 \Loxaspis Roihschild, iqi2:Cacodmus Stal, 1873; 
Aphramia Champion, 1900: Heomotosiphon Champion, 1900; Bertilia 
and Leplocimcx Kouhaud, 1913 - and by some authorities these are 
gathered into two subfamilies, Clinocorivce and lleetnatosiphonina, 
with about twenty species in all, ol which twelve are parasitic 
on bats. 


(. 1 1 KOCOHINJ 1 . 

Clinocoris lVtersonn, 1829. 

Synonyms. OVwc* hiinmis, 1758: Acanthias Fabricius, 1803; 
Klinophilos Ivirk, 1899. 

Nomenclature.— Koris Aristotle; Cimcx Pliny. 
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Definition. —Clinocoridae with the anterior margin of the thorax 
strongly excavated and with prominent lateral angles. 

Remarks. —There can be no doubt that originally bugs fed upon 
vegetable juices, and that it is only within geologically 1 eccnt periods 
that they have taken to blood. Thus the field bug, Lyctocoris 
campestris, which is found under stacks of corn in Europe, may find 
its way into barns and stables, and will then attack horses and 
cattle, though uuder normal circumstance-, it would merely suck 
vegetal juices. The relationship to bats is int erecting, as apparently 
tlie family is essentially a family of bat parasites. 

Type Speeies. - -Clinocoris lectularius (Lmna-us, 1758). 

Other Species.-- T. rotundulus Signore!, 1852: ('. cilia tins Evers- 
manii, 1841; ('. pipisirclli Jcnyns, 1K39 (spreads Trypanosoma vesper- 
til ionis ); ('■ columbarius Jcnyns, 1839; (\ fadits (vary rare): 
C. dissimilis ; C. improviso (very rare); C. pclosellus (America); 
C. peristem. 

C. hemeti Brumpt, r()ro, of our previous editions becomes Le-pto- 
cimex honch (Brumpt, npn), ami C. in odor its ul previous editions 
becomes Ilcp.m.ilosiphnn inodorum . which is found on fowls and may 
enter dwellings. 


Clinocoris lectularius Li mucus, 1758. 

Synonyms.- ('. lectularius Merictt, rf>t>7: Ciwcn lechtlaritts 
Liniueus, 1758: Aeunlhia leeluhirius Eabricius. 1794. 

Definition.- -Clinocoris with short, broad head, with two promi- 
nent eyes.but no ocelli: antenna* lour-joinled. apical joints slender; 
elytra rudimentary and lie over ibe metathorax; prothorax semi¬ 
lunar, wit h extended ant ei ior angles; abdomen uncovered, with seven 
segments and an eighth anal appendage: legs slender, anterior tibia 
twice as long, and posterior three times as long as the. tarsi, which 
are t!ire.e-jointc.d: proboscis Hexed into a groove beneath the head 
and protliorax. 

Historical.-— The bed bug was well-known to the ancient peoples 
of Asia and also to the Romans, who called it Cimcx. It seems to 
have come io Europe fiom the East, and to have reached (iermany 
in the twelfth century, England about 1500, while* Thomas Moffat 
says it was recognized in London in 1503- - but then lie was writing 
one hundred years after the event. Originally it was known as 
the wall-louse or chinch, and the teim ’ bed-bug ’ is apparently of 
recent origin. Botlimalesand females suck blood, and are suspected 
of spreading Obcrmeyer’s relapsing fever. 

Morphology. —It is reddish-brown in colour, with short, broad 
head carrying two eyes, two antennre composed of four segments, 
of which the first and second arc stout, and the thinl and fourth 
slender. The mouth consists of a proboscis, which is composed of 
an upper part—the labrum—which is small, and a lower curved 
portion. This is large and jointed—the labium-- inside which 
are four stylets, the two outer being tlic mandibles, and the two 
inner the maxilla;. There are no palpi. The prothorax is semi- 
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Lunar, with two rounded horns. The dorsum is raised in the median 
line. The mesotWax is triangular, wilh the apex posteriorly. 
The metathorax is covered dorsally by the. elytra, which aie two 
small chitiuous pluies belonging to the rnesotborax, but consist of 
clayus, coi mm, empodiuni. euneus, and membrane. TJie abdomen, 
wliirh is rounded in shape, with seven segments and an ngliili anal 
appendage, is broadest opposite 1 In: 1 hit >1 .segment. l’oMerioily it 
is covered with rotmd hairs. i.i-nglh, to 0 millinieMr-. Male 
smaller than female with penis lleM-d into a notch between seventh 
and eighth segments. 

Internal Anatomy. — 1'he month leads into the phniynx, beneath 
which is a syringe oigan *»i ".divan pump, iiuo which' the salivaiy 
glands open. Plie phaivnx leads via the usophagus into a large 
crop. Theie i" the usual mid-gut. intestine, and rectum. 



I'li.. 1; ? Chfioton* hrtul'nni\ I*’l«• --('linocorts Irrlttlanus 

L: Mm b. (, i<») 1..: l’cMvi.h. (Sw) 


Life-History. --They live in cracks 111 (loois, wails, and imniture 
dm mg the (lav, and issue forth at night to suck blood from human 
being" Thev ate capable of emigration Inun house to house. 
The lem.ih■ lavs some lifty eggs three 01 loui times a year. Com¬ 
plete development is said to leqttire eleven weeks, but may be 
completed in .us short a time as seven weeks 

The eggs, winch .ire oval, 1-12 millimetres m length, and white, in 
colour, take about se\rn to ten days to lialeh. 'Phe larva grows 
slowly, moulting about the times, at intervals ol .ihout eiglit days, 
after which the wing-pad appears, showing that the adult stage 
is reached. They feed only upon blood. 

Bionomics- -Bita. —In biting, they extend the proboscis, and feel 
about, testing the skin with the delicate hairs, then pierce it by 
the stylets, and inject saliva by the syringe, causing congestion of 
the area, when the blood runs up the grooves in the stylets by 
capillary attraction into the pharynx. 
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Smell .—The peculiar odour is due to the secretion of sae-like 
glands situated at^tho base of the abdomen, and opening on each 
side of the metaslernuin. The secretion is a clear, oily, vol.itill- 
liquid, which is supposed lo be pi elective in lunction. 

Pathogenicity. —It is quite possible that they spread Spiroschau- 
dinnia recurrent is, the cause oi Obermoyer’s relapsing fever. The 
effects of their venom have already been described. 

Prophylaxis. —Bugs are by no means without their enemies, of 
which the most marked is the. common red house-ant {Mononwrium 
pliaraonis), while another enemy is the common •■oekroach: but, 
despite these foes, bugs are evlieniely common in tropical hospitals. 



Pie. ciir.n <)!•'. r. ‘lull ■ , 1 | 1 ,. i^n, -(.»| ■<(„.. I a ihliill! s 

Sii.-.IIHI 1 : { (. !■> '1 S|, \i ■ 1 1 | • I"l M \ 1. 1 • 1-10.) 


Thetirst step in piophvie\is is, of course, strict cleanliness, and the 
use of painted iron bedsteads which can be easily taken to pieces 
and washed. Another good meins is lo make use t«l mattresses 
and pillows coveted with Willcsden canvas which can easily be 
washed. The main css should be in sections, and not all m one 
piece, as otherwise it is diltieult to manipulate. The most useful 
substances for killing bugs arc acetic and. camphor, and carbolic 
acid. Acetic acid poured into 1 he joints oi a bedstead iss.o-1 to kill 
the bugs rapidly. Kerosene is oiteit 11-ed, but does not ..ppi-ar to 
be very effective. Pyrellmim is also used. Apart from bedsteads, 
the whole room may he infected, in which ca^e fumigation \ulh 
sulphur is quite the best leiuedv, 4 ounces being bmnt for each 
1,000 cubic feet of space, and the room left closed lot tour or five 
hours, in order that the gas may act thoroughly. 
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Clinocoris rotundatus Signoret, 1852. 

Synonyms. Ctmc\ rotundatus Signoret, 1852: Cimcx macro - 
cephalus I'iober, 1SO1. This is the Indian bed-bug, which is found 
in India, Ceylon, liurmn, Assam, and Malaya in Asia, and also in 
Sierra Leone. Mauritius. "Reunion, St. Vincent, and Porto Rico. 

Morphology.- ('. rotundatus diffei., Irani ('. latularius by being 
darker in colour, witli a shorter, nailower head., with a prothorax 
with rounded borders, and with a longer, nai rower abdomen. 

Pathogenicity.- -According t«> Patton it spreads Lcishtnania 
tionarani.i he parasite ol l\al.i .v.n *>r impii ,d iebrile sph-noinegaly 

1% 

Clinocoris ciliatus Kw-utniann, iSp. 

Synonym. 1 nm 1 ti/uilu* I^i'imh.ihii, 1S41. 

'fins bun is ifiipil in K.i^iiii, in Ttiipsia. It requires*reinvestigation. 

Morphology.- Ii is smaller than C. Inhtlariu*, yellowish-ml in colour, and 
thickly *o'' ns! with hair.-. Length, ;■ i millimetres. 

Pathogenicity.—Not known 

Genus CEciacus M.d. 1S73. 

Chiii-t "Mitt w itli the anti'i 101 mnginu! tin-thorax slightly excavated, and 
with onlv slightly projci ting l.iti-i.il nngli-:. 

Type Species. —<1 mint* htnidr>i• |ep.\m-. ihyi, ■ds«» if ci>mi r on mm- in 
martin and swallow iiiMhii Mnrlh Vue-u-a. 

Loxaspis Kotlis. lull!, lou. 

< l in ft undo with anli'iior nia'giii id thorax vi r\ nariow, s< utcllum ti.in. 
wisely oblong, with pnst« ik>i margin piodiu i*d i eutrally into a point. 

Type Species.- L ninuim/n - Hot list lull I, tound on a ha tin l'gam la. and iuuml 
in hjM by .M.ii'-ii.dl mi Inis in s mun. Niudu-Fex |>.i.m Sudan; also / 
tCH/iHi/'inuii ItH'in java /.. l-i.ft >.t- l\iiiib.i-nl i')i: on Ini'- and bites ilian 

GenusCacodmusM.il, 1673. 

C . vilh*u\ on N.'t.il J l.iiisv sal, .uni Xv.lss.iI.uiJ bats, C. unwius ou Atman 
hats; C. until u .1 on Indian hats 

Genus Aphramia ('■ i.i m | m >11 moo 

Aj'hrutmu h>irv-. 


Genus Hasmatosiphon Champion, iguo. 

H iHutn.i mu, usually lomnl on fowls, l„u mav fim r dwelling*-. 

Genus Bertilia. 

B. valdiviuiiti uudei the birk ol trees in ('lull 

Genus Leptocimex Koubaud, 1913. 

L. boneti, synomni ( m.ix h-iinu Mrumpl, i<>oi, Iuuml on man in the higher 
regions of the Ivory Cm .t .md m Haute (mineo. 


i< AMI1A A KT1IOCO KID^Ii. 

GynuiatcvaUt with embolium, membrane with one to lour nerves, which 
arise at the tip and along the side ol a triangular basal odl. Antennae cylin¬ 
drical. 

Genera.- Anthooons Fallen, 1829. and Lycioams Hahn, 1835. 
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Anthoeorls Fallen, 1829. 

Twospccios oi importance— A. fttngi Brampt, i«jio, in the Egyptian Sudan, 
and A. congolcnsis Brumpt, 1910, in tlie Belgian Congo 

Lyctocorls Hahn, 1835. 

Lyctocorts campestns Fabricius is said to attack man. 

Family Reduviid2b. 

Gymnocerata with long, narrow heads awl distinct neck. Kycs 
large and prominent; proboscis short, thick, and curved; antenna* 
long, slender at the tip; legs long; clvtra with three divisions when 
present; tarsus three-jointed. * 

The genera which will be noted here are- Rcdnvius, Conorhinus , 
Litmus, Riuiu,'ioliis, Rnsiihus, Mel a naiades, but Ilarpactor, Knives, 
Arilus, Prumolus also bite man and animals. 

In addition, it may be mentioned that Wellinpn louiul Phonergatcs In- 
colonpes Slat, which if Imallv known as * oclnndiind'.i,' m the art of sucking 
the j’lices oi OnitthoJoros uioidhit-i. It i*- well known that the Ecduviida* 
attack other insects and ticks. He also mentions that the sanu. insect pro¬ 
duces a more painful ell cel upon man than the bite of tin lick (>. nioitKiUi. 

Reduvius luibru ills, [S.»3. 

Body moderately «kmgato, head oblong, ml e-ocular portion ot head huger 
than po-it-oiular portion, eyes large, completely e.Mendmg across the laier.il 
parts ot the head; rostrum with <-eminl joint min ii largei than iirst; pn>- 
notuin lr.insv»Tsi-lv * oust in ted Indore' ih<* middle .nili'tiur 1 die with a.strong 
central side us or iismiiv. whn.li is broadly on tended u> the disc of the posionoi 
IoIk*. Antenoi much shorter than posterior lobe Scutellum with apical 
spines, k*gs niork-i.it < ly long and slcudei, antenoi leniora normal, interior 
tibite furrowed 

Reduvius personatus Luina:n», 1758. 

’Ibis is the wheel or masked bug iouml m l.urope and tin* United Mates, 
and known for tin* .-.twenty ol its bio*; lor it c.msns pam, swelling .uni 
irritation in the allei te.l area winch m.iv l.i-d .is long a-, a wc-k. 

Conorhinus Lapnric, i\;j. 

Synonym.- -Trialoma Wolf, lNnj. 

RednviidiC with head long, pnrreet, and more or less distinctly ini 
pressed behind eyes; rostium with first joint very much short c 
than second; antenna; inserted on the sides of ihe head about mid 
way between eyes and apex; ocelli placed very far apait; pros! ernum 
broadly sulcal cd; abdomen frequently with the disc flattened; 
posterior tibia; longer than the femora. 

The species of Conorhinus are mostly louiul in South America, 
and live on the blood of mammals and ot insects, including bed -bugs. 
Some of the more important are: ~f. sunguisugus, ('. rubh/tniiiltri 
de Geer, C. renggeri Herrich-SchacftVr, C. 11 igrown ins, C pi ol) ait ns, 
and C. variegatus. 

Conorhinus sanguisugus Leconte, 1835. 

This is the blood-sucking cone nose of America, which foods upon the blood 
of insects, including bed-bugs, and of mammals, including man. the bite is 
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flattened Inuly 
proboscis. Tlit 


very severe, and causes much sw filing and irritation. It is a night-flier, and 
has an odour like that produced by bugs. 

Morphology.-- H is .1 large daik brown insect, with pink markings and a 
mid mmv narrow pointed head, with a strong, thick, long 
thorax is provided with wings 

Life-History.- - 1 he eggs when 
In si l.ijd are white, but latci 
1 hangi to yellow, and finally to 
I-inI. 'I Ik larva hati lies’ in 
.iliotii iwi my days, and is very 
acme It tnoidls twice and 
licioine*. ilie pupa, which also 

nioiiJt" iwn-e the last slageshovi- 
mg wing p.ids. The pupa is also 
a< li\e. 

Habits.— in addition to leed- 
iny upon blood, these insects 
may suck the juii es ot de« (im¬ 
posing llesli. 

Pathogenicity. - 1 1 ■> Inti* a < 
times is billowed by severe 
general symptoms, such as swell¬ 
ing iu iliJbamLjjarlsol the tHidy, 
nausea, etc., as well as lot al pain. 

Remedy.--Sweet oil is advised 
as a remedy lor tlx ltxal pam. 

Couorhiwtb mluoin^iotus de 
Geei. 'I'lns is the M.tlav ling 
lotiiid 111 All ic.l (Sierra Leone 
.<nd Mad.ic.isi ai). 111 A»ia (Cny 
I011, India. Mai iya,China, :md the 
Philippine islands), it is said to 
produce a verv severe late. C on- 
orhtmt ■ tt’iigQt t t Hfrncli-bchaellei is 1 he black bug ol > lie Pampas Count /units 
mgrorurius is the * bitluigue ' of South Anvuca md biles seveiely. ( otto- 
thiPtts {'fftritlit* is the Ine b<-d Inn- ol l-tali. 



Fig. ( <‘ttf>t linit!) sungu t ,iteu 

Lt( umc, 1*55: 11-.MAI.K. (X * ) 


Lamus Sial. 

Reduvuda ■ with the head much shorter than the thorax, with a 
conical prcocular portion, with tin lineal segment of the roslrum 
longer than the apical Anb nn.c. whitli are inserted a little in 
iront oi the eyes, are more than twice as long as the head, ocelli 
present Scutellum unarmed; legs ralltci slender; anterior femora 
slightly thinnci than the posterior and aimed with spines. 


Lamus megistus Burmeister. 

Synonym.- TomnIn nib mctiisUb Burmeister: Triatomu mci\ista. 

Chagas has demonstrated that Lamus inrgi^hb is the carrier of 
Trypanosoma enni. I'liN Rcduvid attacks men and animals, and. 
owing to its habit ol biting the face, is called ' Barbeiro ’ by the 
indigenous popula tion. 

Morphology.--/.- megislm Bumi is a large black insect with 
numerous regularly arranged red markings, and differs from rubro- 
fascial us de (leer, which K closely allied to it, by the fact that 
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C. ritbrofasciatus is of a (lull dark brown colour with limi-king's on 
the jironotum, and with dusky yellow or brick-red el vita and 
connexivum. 

Pathogenicity. --It is the cause of South American trypano 
somiasis. 
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Reduviolus Knin i.-;,. 

Iti in ' iht* !■/-n/i/j.////. Knlir, |.s;- ||.i Hi,. lii'M ...I ,■ li up .a 

Mu.)i|-siu kei m thr l iiil>-i] Mali's 


Rasahus \mvot ami mivIIp, iS|i. 

liasalnts Say, i, Imniil hi ttn- lum ih(‘u!i.i. Panama .mil 

Para, when* it reillv sppks tin* 1 »pi 1 Imu hut Imps nun also * 

MelanolestesSi.il, i .m.»- 

.l/.'/iiHo/t’s/i s niijnri I'rn lihnM, ih}S Imi: m.I ii'ii'cr'stiHii , s ■ I■ 11,11ih* ■ i ■ \ n 
Guiana. Mexico, ami the I'lnteil Matis nl Aiiii-''i< a I»iL«**. irar 

M. aWomimihs Herri> li Si liat fli-i. iSj.s :n tin ... . 1 / . ••• >o. 

1 ' \M 1 I Y llYDiO Ml- IKIIt.li. 

1 he i Ivilroinetn.l.p. hi watt t IhiS’-j, an* mtci psi ini* 111 l In- i u -’■■in * *1 1 1*-jni :il 
mpdipiup, lx'i.Miisp Patton lias tiaiPil nut 1 1 n* dt*\*■!.•]»i'i* hi 1 ■! .' ('mliiilia 
rp.spinlilnij' 7 ri\/unrim i ihnici ./„■/ in hup m| tlipin. as ha. 11- n ■ 1* < 11G* i hi the 
chapter on Piolo/.oa. p 567 

4 «» 
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1'AMIIV AKADID/F. 

Hroml, \ei\ i!a» luif!.-. with Jour M-pim-nts in tin- antenna and throe in the 
proboscis. No < mn-ii.1. Taisus two M-gments. 

7 >vn.«/ii'.s tin.iinib l-'.ihncuis is llie 1 3 'ito 1 blip ol South Aiik-uc.ui houses, 
which lutes sexeiely. 
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CULICIDiE AND THEIR ALLIED FAMILIES 
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- Psychiiilnl.i. 1 - Smmlida -References. 


DIPTERA. 


Definition.- 11 ex .1] aula with two well-developed transparent wings 
and two rudinu-ntniy wings in the form of halleres. Month parts 
well developed, adapted foi piercing and sinking or for suction. . 
Mesonolniu forms by i.ir the larger portion oi the thorax. Meta¬ 
morphosis is complete. 

Remarks.- -I In* Diptera are by far the most important order of 
the Hexapoda as regards tropical medicine, for they include the 
blood-sinking Hies, which are capable of carrying disease; also 
certain Hies winch cause disease by depositing their eggs in cavities 
or on the surface of the bodv. with the result that the larva* enter tlio 
nose, and cau-a disease bv gnawing awa\' mucous membrane, 
cartilage, and even bone, oi ihc alimentan canal, in whit li they may 
cause s« rious s\ mptoms. Apart from these, it must be rt numbered 
that Hies, particularly the lommon hour* lly, may mechanically, 
either ( xterii.illy oi bv its alimentan canal, cam and deposit germs 
on food, by wliuh means human beings bee nine infected with disease. 


Morphology. -Tim must important points in the mcuphnlogy oi the Diptera 
in geii»*r.i! m.iv U* briefly mentioned 

lirad.- The he.nl in . ert.im tamilies shuns an anlerror depressed ,irea, 
tile luniil.1, hounded by an arched suture, whu.h passes ovef the base ul the 
antenna- This is the imagmaicd ’ ptiluiuni,' or \esiele, by wlm h llie imago 
breaks its way out of the pupa. Willi tegard to the antenna, it is oi great 
lmpottance whether it is many- or icw-)omted. In llie latter use it often 
carries an arista on llie tlurd joint, which may lx- looked upon as represent¬ 
ing the remainder oi the larger antenna- of other species 

The mouth parts, though < (imposed oi the typical labriim, epiphurvnx 
ma \.d he, mandibles, Jivpopharynx. and labium, will Ik- loam! to be vety 
ditlerent in the various spetu-s of biting flies. More especi.illv .m 1 the labial 
palps altered in (llossn'a and .X/jji/orv*. lx-coming armed with teeth and 
capable ot making the hole in Hie skin which is m-cessniv foi the sm king ol 
the blood. 

Thorax In nianv i.ises the thorax is l.ugelv composed ol nx-siifhnrax, 
I ho ]>ro- ami mclu-thoraces Ix-uig much reduced I lu- wings «nc of impor¬ 
tance. Some geuer.i possess a prolongation backwards, called the squama, 
which conceals the halter. The venation ot the wing has a peculiar noiuen- 
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I'l.ituii 1 , wliii li will Ik nmre lullv e\plained under (lie headin': ('uln id l»ul 
sshuh mas In if I* i ■■iimuiciI with tlu* typical arr.m"i:nient nl ('u.nstock ami 
Needham. In mi whali it dillcis mainly bs' the l(»riii nl cimIi iitiii'c called 
‘ inward wlmli humiis that two veins ha.se soalesied Inuii tin- tij. towards 
lU<* h i-e ot tin win". 
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. ’ila ( iil»''" li,.! m ]>n.ifii .r I. -,il 

Ilif Will: -I i' is i i n-i.il i fll. t f if ,.!i\ nl>ii:\i>li <1 In* I In iiiMiii i.i j \ i hi. i 
■ !i’ *■' l 1 1 , ■ i iii.i: • i■.■ I sail, l’l' I’.n.i'i’■ nl ■,:I•!i i.i i.• iii.1 1 a pn-ln an, arid in 

. ii ■! ■ * II Ilf ii nid n a' \i ill i . nUi a w.ii’iiii** and MPT’ * nii-d li\'iiifii 1«* 
.■li ns la— it mil In • i !i 11 ■ i.iii i|r;i .’’f :;i n> i .■ II s' an .; tin: mi m i.idi.d. • 

I’ll Mi’ll MH ill d .I'll I mi al .d l’l ■ l’l »'!.•' 11.1 I all !)> I in 1 ‘ ill. nl.i ill*’ 111 si 

1 i 'ii.-1“iiial ai.’i ' In’ si 11<iid |H■ 11 i,ni 11 II. .i'a iil 1 1 ii i alii d 1 lif Im k i fll-. In 
’ I Jin’ '.< 1 .nl i' .1 I Mfi’iil t.lllt !■' imtf \s I.i illl | it | . i In .fi 1 , .1 :■() dill’s not 

I* •'i tin in,imm nl ti.« sum; oss'M’i; in t'lf jinn turn ■»! • 1 1* i"”d'.> with the 
i.i.l’ ”i njii ii. m ],. i li ■ 11 \ opt ii and di.i-s -f.i 1 1 l h* n. i. *;i 11 nil hr ssni" \ 

di.t.-li'i; i. fli* 'ini!i 11 < m thf iu:i". is I’lesi ii; hi aini "i in-la ll is hoinidcd 
nllii r i’S - 1 ■ :■ ■ iii.i a' lis t' n si-i’i ai’d ila iipulu-. 

Jla lii: !■ ■ ’ •> ill* ii-i’al iiiii’dn r u! s. ”i,i, .,i , |>at "illi 1114.ir« 1 to tlu- 

111 fin in laii.if .. 'if nls tin o' is a 11 it. in .’im hi ni n 1 11 m111-mu. l'li*.’ 

lilt 'i t.il's il si ■ ■ ■ 1 ■, t W'i. 1 I • .I . a is! II .'tails Ivn 1 if I dll input- while 

l*i tssfi’M tlifiii if '■ :'in"i'linn in tla infill n* a hn-llf nj third pul sshuh 
’r.i’ 1 h- looked ill’ll’. .. ■ 1 1 1 1 1.11 sal m J.n’.’ si j./nt lit 

: Ivitu".' This hi. 1. aill. mil” si _’iin’i)t ssl.i. !■ mas' In u dined 1 »y 1 lie 
in-.mu of sennit ills f.-p. .illl- m . ninii i iii’Ti H-iih 1 In mai> and It-in.ilc Keneia 

lisa origins 'I lie ftciul ih i.« -1 ■ 1 • ill 'In Dial” a if nl nnpnrtaiK f ill 1 iassilic.l- 

1 M'l, .IIH 1 will Im iiieiitKilled in .!• 'an under ih” In adll' , .’ < fnlu ida 

*lht* I »i ills' is .'idol r« .1 la ‘1 di .”d li,, 11. 'I la If .1 ini’1 lull 1 lie'll ilia ile Use 

'il |»V ’1 llfoli.lld to « I e-sllv ila 1 1 laid’ wlllle I la j 11 •« » Ilia 1 lie ’.1 1« 1111*1 v 

1 h's **!■ ij iffl 111 place'., .“lid Insi* I»»t 11 11 id Hu-, .is a help ill 11 f-il'i alum, 
,ii.<i ne ol tiie nlni(ts< importaij’’< in ilia* 

l-hes. uio usually modes.t if (oloui, li-my oli'-n jflloui-.li lnns-'nisli, or 
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blackish bill soiiji- til the f'uln id e r <• , Mr^/rhnia are 1 >iilli.mtl_\ i olomc-d. 
The tolours ilepeml ]M*1ly upon pnpm-nts ;iml pirtty upon inlet h-" n< i villi 
oi reileetimi el hf*h1 

Life-History. 'I lit* female gilieiallv l.'lV" iggs; 111*»1 1 * I a rely ,i 
larva is produced dim dy, as in f,/nwimi, I li<* iggs arc laid in 
some material which will he tiselul t*» the larva- c.g., Hi* eggs ol 
bulicid.T in water and (lie eggs of Mus<ida- often in dei(imposing 
matter Tlie larva is generally a \try .ietive, ugomttsly teeding 
little gnib, which may ot ma\ not liave a distinct head, lln pupa 
mav either icmain in the old larval skin wliii h forms the puparium 
such a pupa. a*- sei n in the Alnseidu' belong- to tin- coantate type 
■or it tna\ not lie mi eiu losed, blit tin- l»od\ and apju ndages being 
closely united, ii lornis the ohtectate type. Ihe imago iscapes 
ironi its pupal skin hy a T dtaped slit It Jrtlmirh.ijiha), or 1 >v a 
circular opening (I've lonhaphaj. 

( oUrchufi <>l /-/;< Mi \u--ti n Is i .i -k* , ii us Iu im iK I In 1 ic.nlrr'. at li-ntiun 
to lert.un u-nurks ol In-, t.ik' n J»*>i:i lln- .is mnl n-pnit ol the W'lkonic 
Kese.iv* h l,.il)iir.io>ri> > s \\l>nh.in .is lollnws: - 

i S|m mien-, ol Nooi', --ii |.lnj. 1 .ni>l *>llur Mipni.i i nt■ ■■■• 1« >1 loi tied i * 11111 : 1 - 
1 1011 should l»i 111 //■*’ ;..■»»■. /•»./, f ,.>),// 1 

/. Sp( l llllfUs < ■i||ci tfil hV * '!' > '.*■!■ I> >111 1 1< IIII tills i-o|l<iMlo|l. 

^ I- lies .111 ill 111, ll pi IS ill ill . 1 1\\‘ O I,. 11 ,m ii 1 .III 1 1 V .1 pill t hn III nil tin- I lior.i s 
ami pnnit 1 ! to .1 mull pi'ii- ol 1 iii'll iiiii]i| .1 in ] -.houM lic'li.i”. 11 up >‘i<n 'If 
/it n/ "/ Hu /'.c, .'ml not |i*l 1 1 lost to 1 In- point 

.j. it pinning is inipu,sili|i-, m» , urn 11, ,ip- 1 >•—t pl.>i.ei| m lhit> miutit.l 
f i/.- , f , /n/-«- . ol sup j ..1 per, 

.■j. 1 -lii» sboiiM i'i . 1; li-pl.ictilmium.nl ivnli ./»v ■ ".'i*.’.- .'<>,, 1 . 

A i'/’n'i>f />.#/■.■. nnisi .il\\u\s in-pn-siil ilinvn on lop of spci mens 
pl.11 viI mi * pun. hi 011I1-i io I. \ 1 In m m 1 lu 1 uI k-. 

'. N-\ei..J sp," imi-ii. '■! . J; .1 1. . Jim-lil Ik si-m if nI--1111 to .11 :■ >11 1 t i> 

is S|n , mi, ||, -lioiil'l . 1 1 w ■ 1 ii /< , 11 \ ( 1 -«i/, \vi l Ii ;ln- 11.inn- ol ioi.ilil’,. 
.m«l il.ili- >1 ■ .1 pt 111 < .iii-l noli-s ol mti o si im M.-nli -1 it ! he ..1 in*- l-ii’i- 

Classification. -Ihe Dipter.i nia\ bei lassj|ied as lullnws, ac» • n*« li 1 'i, 
to the 1 hataclt ts u| the pupa, !ar\.i ami antenna-. 

SUBORDER I. ORTHORRHAPHA. 

Definition. Dipteia without hinul.i or pltlinum. l.arva with 1 
distinct hi-tid. "Pupa obtci tale. Imago ompi-s hv T-shapid 
opening. 

Section 1: Nematocera. Otthonhaph.i with anb-yn." composed 
of more than si\ joints, w it 1 * the joints, i-m ept lln lii -t two. siutilai . 
without arista I’alpi font- or live jointed. 

Families, bulimia-, Con-ihtid:e. < hiiouomid.e. I’?v«ho 
dida-, Simuliida-, J’.lephaioreiida-. etc. 

Section 2: Brachycera. -(hthorrhapha with antenna in whnh 
the joints dilfei I min one anothei. with ot without atista, w lii* h. 
when present, is usually terminal. 

Tkiui- i ; lirnchyccri! Ii>mnetntuvlyla.- Ortlioi i haph.t brarhy- 
eera with three well dev« loped j»ul\tlh. 1 at\a with a 
projecting postetior stigma. 

Families.- -Tabanidtc, laplida-. 
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Tribe 2: Brachycera heterodactyla .—Orthorrhapha brachy- 
cera with two or three pulvilli. In the last case the 
middle is different from the two other pulvilli. Some 
species without pulvilli. Posterior stigma of the larva 
in front of the body-end. 

Families.— Asilkhe. Kmpida.-. 

SUBORDER II. CYCLORRHAPHA. 

Definition. —Diptera with a lunula and usually a ptilinum. 
Antenna with always three joint* and an arista. Palpi one-jointed. 
Mandibles absent. Maxilla- rudimentary. J>i*coidal cell bounded 
by the media and eubitu*. Abdomen with seven segments at the 
most, often with less. 

Section 1: Aschiza. •(Vdorrhapha with a dearly defined lunula, 
but a rudimentary ptilinum. Arista poorly developed. 

Families. -Not of interest in tropical medicine. 

Section 2 : Schizophora.- -Cvdorrhapha with lunula; at times 
absent, but the arched suture over the anteniuc is well defined. 
Ptilinum usually well developed. Antenna* lie in separated hollows. 
Arista well developed. 

Trikes: Muscida- acalyplraiw and Miiscitlw calyptralcc. 

SUBORDER III. PUPIPARA. 

Definition. -Diptera with well-developed rudimentary or no wings; 
parasitic on vertebrates. The fully-developed larva- are passed 
directly from the body of tin* imago without a free lixing egg stage. 

SUBORDER ORTHORRHAPHA. 

SECTION NKM.VI irt'IvliA. 

Family True nus. 

Definition.— -Orthorrhapha vcmatocera with a long piercing pro¬ 
boscis. awl a body more or le*s clothed with scales and hairs. 
Antenna- with whorls of hair* or plumes, which may be ch-nse and 
long in the male, though scanty in the female. Wings with six to 
seven longitudinal veins, with scales and two distinct fork cells. 
The costa passes all round tin* wing, and curries scales, which form 
a fringe. Metamorphosis complete. 

The Culickke include the flies which we call mosquitoes, a word 
which is derived from the Spanish, meaning little flies, and are Un- 
same as gallinippers in America. The genus (aOcx was formed by 
Ilinnaeus in 1790 for the gnat Citlex pi pic ns; the genus Anopheles, 
from a Greek word meaning harmful, by Meigen in e8t8; the genus 
Sfegomyia by Theobald in rqor. A great many other genera have 
also been described, but are not so important in tropical medicine 
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as these three. Among the early workers in this field of research 
special prominence must be given to the names of ArribaUag.i and 
Kicalbi. 



I'li!. ipq. -I>iA*.ii\M in- \ ’Uosouiro. 

(After Theobald, Irom * Tliet’idicida'of the Woild.’) 

Pr., pmlioscis; /*., pale; |.j. antenna ; /i.,w, <)< ..occiput: Pi>> . piolhnrax; 
Me 1 :., mesothorax; .Si it., scutellmn, behind winch is seen ( Mel ) the -.hiehl-hke 
post-scntellcm; If , halter; Al-I., abdomen; 1 1. /> . ovipositor; H'< wing; 
lemur; Ti., tibia; I//., metatarsus; I's.. turMi*- Hie line indie Ming the tarsus 
is made to include the metatarsus, winch is sometimes reg.uded as the first 
tarsal joint. 

Tn our description of the classification of the ('ulirkUc wc have 
followed Theobald, but a simpler system is urgently required and 
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may be evolved timing the next few years, as there are already signs 
that such a system mav be possible. * 

Careful dissections of Anopheles have betn made by Nuttall and 
Shipley, and ol ('ule\ by Christophers, while the larva and pupa of 
-I nopheles have b< i n studied in detail by Inuns. 

A 1 ' the Anopheles is. without doubt, of the greatest importance 
to medical men, its anatomy will be described. 



I li :s» - 'I K \\s\ ! MSI S| l I Ii »\ 

di i m. I’m*! n-i i>- (a . 1 hii- 
/ '•> !i s ,:>■», thbnii'i . Mi !•,i \. 

(\liei Nutt .ill .old Shipley. in.in 
tin 1 i*/ li c> it j.v J 

i. 1 .iliMim, tii.imII.i, : 
hyiiui.li !iyn\ jyith s.div.nv 
<lnet: j, m.i in li! lie, 5. I.i l<i 111.1- 
epijili.il \ 11 \ with 1 lie I vine i',) 
J'l.M 1 (I 111 the lilurid ttill' . 



I. 1 ..tin 11111; lahell.i*; j, Inblllin- 
ji1l.ii-«-iin ; j. maxilla', >. Ill MKlililcs; 
(* skin line ( I lie I.ilx'll.i- '-In mill lie diver- 
I’.eilt III the Jil.me ol the jiajier) 


Morphology, . 1 .’.*«</*/e/• ; Woul />. »'i 1 Mi men has been studied h\ Xuttull 

and Shi|v i* I'nse r<ill itt Inllnv• .! m the ilesi 11ji< nut given lielow 

'he limb ui .1 11K >H .ijn j 1 11 i-. di\uied intu \n) head, {/.; thorax (<) abdomen. 

Iliiiil I In ..1 11 iiisj'j. ui ii,-. ob'ccls mi tin head aie the two large 

le'iil 1 ■! ‘si • ■ 11 ■ *1 ■ lii illi.iiii Iv 1 h]i inri d i'j is whii Ii lie on a piece of ex os hole! on, 
ealli d ll.e ’’jHi 1 .mi 11111, win. h 1 n\co the whole head, except 111 the vcntinl 
Titedi.iti 1 ,ne v\ln n tie iI.i i .ip lie seen. 1 >nrsally tlie eves neatlv meet, lieing 
Mji.it.ited l>\ a |..*n i all* d the ‘ Mitex.’ in hunt ot \\hu h is llie Irons which 
*arries a j*.m • *t .'ii'miii, diiieient in male and lrni.de Tlie male antenna 
lias sixteen s.-<j.|i ,,'s oi whnh ihe lirst segment is \erv small; the second is 
global ir. ami •• nt mi .m tmlit• h\ iirn.ni, the thud is long, and the fourth 
to (he liltfCiiLii i in* tv“i*l\ i:\.'to tlnrtv Ii,iirs in whorl*-at the jiroMinal end 
ol each .segment. Jin -iMu-utli *■■ vm« ul is about hall ns long as the jieuulti- 
tuale. co (Iciim !in tin s*. hurls nt \in tii iliate hail - nt the male th.it the term 
I'luniose is applied to the wl.nli .1111ciiti.i ’I lie bise ol the sixteenth seg¬ 
ment carries six hails, and tin* lip is loumled. The lemale antenna consists 
oJ Ufteen s ( gmenls 'J lie In -I e- \ny small, merely a ring of rhitin; the second 
is deeply hollowed lor the third segment whuh is the longest. The nrcximal 
etuis oJ the lout 111 to the lifleent Ii taiiv st\ latge hairs. ' 1 'he tip ol the 
Jiltuenth .egment li-strs tme hairs. ’I hese lew hairs ptoducc quite a dillerent 
ajipeai.m. «■ 111 the .uiienn:e, which .lie called ' j'ilo*e.’ 

In Ii out ol the Irons a sclerite called the ‘ clypeus/ lielonging to the exo- 
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skeleton of the head, projects iorvvaids, under i.h\oi ol vvliu li tin* mouth 
appendages appear ns <i im*«l 1.111 probnsi i- and two lateral palpi. 

Thi^e mouth parts an- made up oi tin* following > .<n/r bn:. jj. p ■ 

i Labium, or upper lip, with wlinli is <-• >111 l>itn-rl Mu* epiph.irynv lo form 
the labruni epiph:nyn\. 

2. I'he mandibles. 

p The Inst pair nl masalhe, lo which He p.dpi belong. 

.j The hypnpluiryiix. 

5 The sis oiid pan of maxilla*. w Inch have milled higeihc; to lmm tin* 
lower lip or labium. 

The labnim eptph.it ynx cummem.es .it Hie head i nd is i\\o scpai *t>' elulin- 
ous suui lures* tlu* more dor.-..'l, i unilimoii*. with t l, e clvpcii. i the labnim. 
and tlu* more ventral, (oiitiiiumis with tin (luiiiimis 11inn•• nl tin* mouth 
eavitv, is the epiphai vu\, the pail oi the proboscis hums a deep "move, 
o]M*n ventrallv. In the lemah its tree end is slurp ami pointed; in tin* male 
it is I rune.iled 

The mandibles aie ab*-i n> 
in the males, while m tin* 

Ji male they appear as v« How 
delicate ■ lull lions bl.*d**s the 
base ot which is at tailed to 
tile sides oi the lain um and 
the apex is kmle shaped with 
its edge seriated bv Him tv 
one tine teeth (rule |*i*.*. .■ u. 

'1 he lir.sl ilia sill.e are i Inli- 
noiis rods.iii.il lied postern n Iv 
to tlu* side ol the base ol (In 
labium, vvbu h is lieu* ^\\«db i i. 
am! fames oil ■l-.outci 
the palp It is ■ ontiiu.mis 
poslenmlv with .■ ihitinoiis 
bar, ulurli line bn K" aids 
into the he.nl aim .llimds 
altachmeiil lo se\-iil mils 
i les 'I lie In e i \ln nut \ ol 
the lll.isilia ha . tlintei ii leelli 
in./e hn' |, p ^ j -,). 

'Ihe maxilla! y palp- piu- 
jec t on either ad'* ol, and 
dorsal lo. tlu-pi olios, is. I In y 
aie live-jointed, and ue.eied 
with scales lu the male the 
distal ended tlu i hue 1 sc;*nn lit 
is broadened, and the whole lonitli .nnl tilth segment, are l»io.nl and ft.it, 
giving a spat uiate appeal a ucc to the tip. file length ol ilie-e p.dpi vane- in 
the (lillereni genera ot the Oiln ul.e, a- will be nummiml mah r I lie he, 1 dim. 
ol t’lassitii atiou 

1 he hypopharv n\ lakes its oif'in lu-t above lli«* b,i-e ot i lie labmin in .■ 
solid mass ol < iiitui, wlm h i. piew i d |»v the salivary dm i. n in. h is ,i «,in,.i ;. 
to y» [i in diametci. lu the male the livpopliai vu\ is Ima d with tin* I 'luinu 

The seioml ma\lll e .lie uniteil logi-lln r to lurni a ]■ >v\*<*i tip, oi l.ibuim. 
which is eui ved dorsallv so .is to loi i>. a deep gioove m wlm Ii th** m ~i iii.imII e 
he venti illy and latei.illy, vvilh tlu Inpophaivu\ situated do.sally and 
mesi.dly, anil the l.ibruin epiph iryns dorsillv with the in<imhb!is on either 
Mile. The distal end carries iwo'shoit segments i ailed ' 1 ..belle*.' whu h me 
movable on lunge joints. 1 let ween these labelle then* i- a p'ojeiluni ol 
the labium eonnetltd with them bv a thin menibi.ine I »»i f ton" - n*. in brain*. 

- which is stretched during the ail ol biting. 'Iluo.igli this membrane 
liluuel embryos escape from the interior ol the labnim. I'he labium itsoll 



1 i> •. I'm *»«i n i i w i» S* i i i-i 11 ■' oi 

Vi \\. ■•III I IM Mo O' I lo lu - I low I III 
***i VI I- i'll Vi: M I I !- 

At tile side IS ei ll the J.ltel d ,i -pe *1 i|T 
till* V **l 1 Ii ll .ll* . 

{ \ 11i*i riieobild. Iioni ’ ’I he ( idn ida of 

tile \\oild J 
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is composed oJ a double cuticular wall carrying scales on its exterior, and 
enclosing internally a cavity tuntaining muscles, etc . among which the 
filarial embryos can lie There are. then 1 1 ore, Uvo tidies in the proboscis: 
the first, large, lornu’d by the lahnini-epiplurynx and the hypopharyn.x, is 
the blood-tube, up which the blood is mm h'*d into the pharynx; while the 
other, small, lying in tlie hypoph.uvnx. is the salivary duct. The first is 
afferent, the second efferent." 

Behind the eyes there is an niv.i ot the he.nl called the 'occiput.* which 
carries diifercnt kinds ot scales m dillerent genera, as i*s seen by the following 
diagram (Fig. 38O 'Mice st tie-. may Ik- dilfcreuti.iled into narrow curved 
scales, upright forked -• .11 «■ > .uni tlat scales, the piesenee and character ot 
which have Ix-en m i>(he means of clasMtie.it mu Tlie upright forked and 
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Fio. 3S3.—V\KHHi.s Forvs 01 -i mi.s kh.vh on Mim'Iiu nt I’acis of a 

Mo iji iiu. 

(-\fter Theobald, from 1 1 li** t'ulnida- ot the World ’) 

a. I I at se.de Iroiu abdomen, h. l«o.id wing scile; t another broad wing 
scale; ./, « urved hair like stale, <, 11.mow nirvid si.de; f. ii.it spindle-shaped 
scale; p, small lurm «<l /; /> and 1, upright forked scales; j twisted upright 
scale;/: uill.it ed *■« ale. 

the curved uc.de-. upv tlm mnldlt- urea of the fu-ciput, an;l .done are met 
with in this spe> ies, but ipute dillerent ari.ingements are met with 111 other 
genera. The est u m*- pnMi nor aiea of lie- head is the nape. Below the eye 
laterally is the ate.i of tlu- ln-.ul < .died the ‘ g*-na.’ At the lsmk of the head is 
the occipital foramen, through which tin* soil stun-lurc-. pass to the neck. 

Seek .—The neck is the. Mill 1 onm-ctum ol the head with the thorax. It is 
strengthened with Glutinous rods. 

Thorax.— Tlie thorax shows the- usual three divisions, into pro-, mesu-, aiul 
meta-thorax, but of these the mesothorax is much the largest, and is often 
called * the thorax ’; in fact, the pro and meta-thora x are hard to see. It will 
be remembered that a typical thoracic segment should show dorsally a notum, 
composed of povseutum, scutum, sculellimi, and post -scut cllum; vcntrally 
a sternum, and laterally a plcuron, consisting of epistermim and epimerum. 
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On the posterior portion of each side of the neck may bo seen a small sausage- 
shaped sclerite, called the patagium, in front of which is the neck selenite 
while posteriorly there is another sclerite reaching as far as the lirsi thoracic 
spiracle. Below these, and reaching I o the coxa oi the first leg, is still another 
sclerite. These lour sclerite*} make up the prothorax. 'I he patagium may 
represent a prnnotum, the neck sclerite an emstermte, and the posterior 
sclerite an epimerum, while the sclerite connected with the coxa ot the iirst 
leg is undoubtedly a prostermim. This segment ol the thorax carries the 
first pair ot legs, and perhaps the first --piracle. 

The interpretation oi the parts ol the prothorax presents considerable 
difficulty. Home authorities believe that then* is no prnnotum. The meso- 
lliorax is well developed, and presents dorsally a pi iescutum and scutum 
fused together, behind wluoh is a ti dobed aiea, the ‘ scutclluin.* Behind this, 
agmn, is a shield shaped area, looked upon by some observers as a metanotum. 
but more proliably representing the posl-scuUUum ot the ntesothorax. 
laterally tieliind the lirsi spiracle lies the episternnin ol the mesothorax, 
lielow and behind which is tlie niesostermim, wedged in lielween the second 
and thud legs on each side. The two mesosterna are bound together by a 
ctutmous bar. 

Between the post-sculedum and the iirst abdominal segment lies the minute 
true metanotiiiu. lhu metanteriium is easily seen between the second and 
third pairs oi leg-* and the episteimini ol lli.it segment Lies just dorsal to 
the thud coxa, and contains the second tlinraiu spuarle as well as carrying 



bu,. 3S j.- .laii'RH View nr Aimfihtlrs m,u iilifu-ntns Mkicen. 

(Alter Nuttall and Shipley, Journal .f Hygiene.) 

t. Labium; 2, labruin epiphaivux; palp; j, antenna; nniput; 0, meso¬ 
thorax fpr.csciitmii and smliim); 7. piotlmr.iv; s, mesostermnn; <), first 
thoracic spiral le; 10, met.islei uuin; 11, second I Inn aru spiracle; 1 2, sculclluni; 
I?, post-scutellum; i.|. wing. 15. tergiim; in. pleural membrane; 17. sternum. 

the halter. The thorax is tovured with hnir-like curved scales, and its 
appendages are the legs and wings. Then* aie three pairs of legs, one for 
e«ich division of the thorax, wlm h ha\e llu* utu.d immlier ol segments - 
coxa, trocluinter, lemiii, tibia, metatarsus and tarsus, the latter Ix'iug four- 
jointed. The last joint ot the tarsus lames the two claw's or ungues, which 
may be toothed. In the liist leg in the male the il.iw is single, and the first 
terminal tarsal segment is hollowed out. In the female all the legs terminate 
111 a double hook, and ibe hrst tarsal segment is not hollow., Thu cmpudium, 
a median process piojecting lx tween the ungues is m Aitof'helcs ntacuhf>rnvis 
reduced to a tuft of hairs. The ariaiigements of the ungues, however. vary 
very much in different genera and species. 

The wings arise by their bases I nun tin* side of the mesothorax. between 
the scutum and the episternum. The .interior bolder of llu* wing is si 1 .light 
and thick, while the posterior is curved and neai the base is folded »>■ indented 
twice to form st|uama and alula The urea of the wing, lnnind-sl by the 
squama anil alula, is hioken up by .1 series ol thickenings and mlges from 
which the nerves take their origin. Tlu* base of the wing has 1 socket which 
tils on to a knob on llu* epistei 1111121. The veins of the ivings aie: - 

1. The Costa. 

2. The Subcosta. which joins the Costa some distance from the apex of the 

wing. . 

The Radius r (First Longitudinal) - -Kunx from l>ase to apex of the 

wing. 
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4. The Rath us u-f 3 tSemnd Longitudinal) -Commences in the mid (lie of 
the wing, ami shmllv divides into two blanches (Radius Ji 3). cm losing a 
piece c»t the wing called the first submargin.il 1 oil. 

5 The Ihulm . | -f 15 f I'lunl Longitudinal I’eni) (“onmu ti* es in the middle 
ol the win}* and mu- to the margin. 

(* /'//«' Mtdhi (bouitli T.oiigtludinal Ytiu). Runs hum tin- base of the 

wing to l lie margin. but torks (Media 1 1 to cm lose the sec ond pnxterioj cell 
7. the ( id-ttu v [l-iflh Longitudinal i’liu) Runs from the base and forks 
ft'ubiliis 1-t to enclose the thud postciioi oil. 

I Vie Anal 1 -p 1 [Sixth / ongitudmal ITiw) Runs a onivcd course fiont 
its margin. 

In some niostjuiloi tlieie 1. nml .111.1l vein (se\enili longitudinal vein), 
but nuin- olten tins is milv 11 ■■ 11 ■ .11 ■! bv .1 lold or iiitT.issni 1011 I here may 
be a vena spuna 01 in.11 kin:', 1 « Inn n (lie 1 ubitus and the anal vein. 

1) I yon-eiist 1 /,*.* 1 I'tsis 

(ill l'lli- llllllier.il, ln '1 Weell ill** C'u-la and Slllx Ost.L. 

ll-) 'J lie K.idi.i), betwei n Radius 3.mil Radius jd 5 (scioud ( third 
Iimeitudiuul veins). 

(■1 lie K'.idio iiiedi.il, between t In* Radius and Media (thud d lourtli 
loimiludm.il veins'. 

\dj I’lie Medio cubital, between ihe Mi ilia .ind the C-ubitus flouitli d 
fifth loimituditial veins). 

These \i Ills tit.it k out the following i* , lls: 

I. I'lie ('ustal cell, lietWiin I'ost.i .nul 'snbiosta but subdi\idiil by the 
humeral vein 

-. 'siibiijst.il ‘Mediastinal) i*-ll, between Subcosta and Radius r. 

3. Mai gin ..1 oil. bet wt 011 Radius 1 .md Radius 3. 

-(. l-irst ^ubm.uemal ct 11 In tween R.elius j-i 3 

N-iojul ^ubmaigiiial n 11 lnlwo n Radius _• f t and Radius j j 5 
<«. bust Rostrum • ell. IicIw-.-mi Radius 1 | ■, and Mi ilia 
7. Second i’ost ei nu 1 ell. In'tween Media, l r 
h. Thud RustinoT icll, between Mi- lie and (aibitu-. 
o Point h I'ost ei lot oil, bet wet 11 ('11 Ini us 1 | j. 

1 ". \11al1ell, U-tWeen ('illutus .md \11.1I I 

II. AmII.ii y 11 11 . 1 n lwei it \11al 1 * x ..lid \n.il ; when piesi nt 
Spmituis tell, Ik'I'MiiI Anal 3, when ]>u sent. 

i? \nterioi I>a'-al < <* 11 . biuiinii d antei nu ly bv the R’adnis 1, posteruuly 
by the M< ilia, and e\toin.illv b> the Radial ti.iusverse vein. 

1 | J 'ost i*i it ,r Has,'il cell, botinded .uiU'iiorlv by tin- Media, .md posteruuly 
by the t ubitus, and extern.ilh bv the Medm t iibital vein. 

I he win}.' li. 1. si alt s on all it~ vein-, 1 \< ept the 1 joss and the spurious \i iris, 
wLnh .nt ,11 leimed in two w,ivs: iij J wo rows ol Hat st.ales on each vein; 
{~J lali'i.d si ale* ,i!on;; • at h vein. 

(>i in-1.1 11 v* th, si ■ 1 ,iii . in ill" Anophelinn' aie lain relate or long and nanow, 
but out •.,« nu-. ( 11 /■>.'-/.//.(<■»/, has large inflated stales Lt will be lound that 
stales \ai\ ni'it h m th* .li lit rent guuiu and spii n-s, the pmnipnl limits ol 
which may In '.mi In u*d limn iht followum: The pus in u.r margin (»1 the 
wing (.amts a Inn ■, inns, .tim; ol s .tics an. inged as lollows (i) I la l stales; 
!-) Jollg I.tilt eol.lie s. ales ( s|lOI l l.llll ■■(>1.1 to si lies allerii.il 111^ With the 
long lam cola to st .•lie* 

Ahdunn n T heie ate • ight si •.•men! .in Ihe abdomen, eat li of whit h consists 
ol adoisal plate, tlie1eij;uin. and a vrnti.il plate, the .sieimini, joined together 
by a pleural membrane on wlmh be tin abdouunal spiracles said to number 
.six or eight by difleieiit obstivei - 

On the posterior end of the ti iminal ‘eminent aie the e\tern.d genital 
organs. In the nvde these consist ol a pan ol laige basal lolies, each tein.in- 
aling in a clasp segment armed with a i law, thus burning the ilasper. The 
arrangements of the male genitalia i.iiy so much that they have been used as 
a method at classification. Therefore it is nxess.uy to explain in a gcneial 
wav the tenns used with regard to the vanous parts with h may bo lound. 



cuLicm n 


7 «* 

On the ventral surface of the basal Jobe is the tuls-rile or lulu., * .died ihe 
claspetle, while from their inner margin, near the base. a pair ot cI.eqM-is 
called liarpagonos, and moie distally another pair, the liarpes, proje. l Just 
at the junction of the two basal lobes are another pair ot loins the setaceous 
lubes -which are behu\ed to Jki the rudimentary ninth segment. The uiui 
are alisent in tlie Anoplielino.*. but present as a pair of venlia] pro* esses, m the 
Cuhcina*. Jn tins female there are the tlap-like oujmsitnis. 

Thu flat abdominal scales of the other Cuba das rue alisent in the Anophelma*, 
except in one. genus. 

Internal Anatomy. -A few points with regard to the internal .maionn of 
Ihe mosquito may be mentioned. 

Ai.i.mi-nt\ry C\mi Tin* alimentary *.an.il consists of: (i) Mouth; 
[z) buccal i.ivit\, (*) pharynx. oi pumping oig.oi, (|j o--.oph.igus and its 
pouches, (-,) u-soph.ige.il valve, or provenliu-ultis; (O) mid gut , fy) ileum, 
(h; colon; (<»| re* turn; (i<>) anus [rnh- J-'ig 3^*31 - 



I*'x«.. .vTi I hi Aumi \ i un C\\ v 1 *>r lunf'Ihlt * ,/■». u/'/vinn-. Ui.ioi \ 
(Viler Nutt.ill .iiul *sinpl> v. /ne;i/.»/ #•/ llyi;ith. ) 

i. Mold h ami bin-* a! * ,i \ iiv;pli.u \ n\ . o'si.plugiis. j. .lor-. ■! ami \**n 4 .i. I 
u ■ i* *pl i.i ge.il *liv« i tit ula, 5 . ) *1 • iv f-nt r it ulus; *i, sahvarv glam is, ;. iiaimw 
poitioii ol \i-iili k dus, .s, so c.ilh-d stmii.u li; *i Malpighian 11111111'--.; i«» mi* 
line, i r. leetiim; i aims. 

l Mouth. ’I lie in*mtli m tin pl.n ■ when- tin- iu.imII e, in.ilulible-., lain imi- 
epipliarvnv, hypopha. vn\, ami palps Iii.e lo-illici 

.* Hitiiiil < ■h , i!y I'lm. i \tend-. limn iln* in. ns * *i in tin- v.dvo lntw*-eii it 
ami l he ph irvnx, and i» lim- l wit li < hit m and hi-.au upw.M d a in I '»-i k \v •*. *1 
ill i t-i t ii hl until il appio.ii In . i hi- phaivi'v, ulna il lain. -.mM.nl. upwatil. 
'J lien* is.i pm tu mni it-, r* u • I wlm li jm-si -, .*■*. a iliiumi . ui i. I-- t !ia n the U--.1 
ot the buccal cavity and has lnen (.lllcl the soil palate. 1 ln» -.trm tme 
jiossesscs two spines dim ted dim iiwai.l-. into i li-- lumen ol the * .iv ily. ami has 
atlmhed to it live pails ol ]i il.it d mil .i I*--. Il is t'mi-a-.dit tint as the. im-in 
brane is wnnldi->l and ha-, nuis.li-. ait.u'ii-d io it it mav imli.at.* that it is 
used tor mu tonal purposes I’li-.tei-iotl\ ihe»e is a valve In t^v.-en the bm.* d 
.av My and the pli nyn\. I vim.’ mi a level pi-d beluml tin* post ei tor * n I ol the 
clvpeus. 'Plus prevents tin- letuni ot ilin.ls to the immili dinin*; pumping. 
Viim-t t and I >ult mi • I«-*-i. i ib**d a t omplu a led sens.- m gan at the |iim t ion <•! tin* 
buc< nl t,t\ itv and the pli.u vuv, but this has not been . onln med. 

Phun'nx Tin* ph.irvnx extends limn the posteiioi i ml ol ihe bi.ial 
i.i v itv to ne.-ulv the (mstei lor t ml ol the head, vvln-re it ends m the ** ...mi il us. 
ft is considerable laiger in the t.-m.de than mi the male In-, an.-- 1 1-< t-'i'nei 
sucks blood, wild*- the latter «l*u*s nut The anti imr pmtimi is tn!*'dai ami 
passes thiough the neiv** ling between tlu* supra- and niM i ii , ..iphag**.il 
ganglia. 'Ihe posteiior poitioii is tu.mgiil.u. and Ii.ls.i i lntin*»*i ■ wall.'irr.inged 
into three plati-s. one doisa.l and two latiio-venti.il 

J’osteilotly, ne.ir the «i-.ophagus. the liiradi.de pliirvnv. is s.ni• >nm 1 « «l by 
a spin in lei musi le. .iml the ehitiu ol tins portion is m.ti U< d I .v' • i*! ■* ■ win* h 
end in very line spines, making a comb like app aiamami possibly acliiif. 
as a sli.'iner. The tlue«* ihitinous plates have poweilul musiles attached 
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to them, of which the two posterior dorsal dilators run from the occiput to 
the dorsal plate, the two anterior dilators (two pairs in the female) taking 
their origin from the vertex are inserted also into the dorsal plate, and the 
five-paired latero-ventral dilators arising from the lateral posterior angle ol 
the head pass upwards and a little forward* to the latero-veutral plate*. 
When these muscle* contract the tnradiate pharynx'becomes nearly circular, 
and when they relax the walls come togcthci. 

in tins way the pharynx pumps the blood from the victim up the blood 
tills' in the proboscis into the aluueniarv canal. 

4. (Esophagus .—The short oesophagus rims iiom the pharynx to the oeso¬ 
phageal valve. Anteriorly it is liunow, bill posteriorly it expands so much 
that this portion is sometime!* iull<-d the ciop. It is lined with lliin chitin, 
and luis many bauds of musi 1>'s attached to it. Its posterior end lies on a 
level with the origin of the lusi pan oi legs, and ai llus situation it gives off 
Ihree pouches, two ilois.il .mil one ventiai. The large ventral pouch opens 
into the oesophagii- hv .1 single opening 111 the middle line, and extends back¬ 
wards mulci tin alum iii.ny canal to the level ol the filth, sixth, or seventh 
abdominal segment, when fully distended. In shajK* it is fusiform. The 
two small lateio-dorsally placed pom ln-s open into the Sides ol the (esophagus. 
All these t s,us are lined with thin 1 lutiii and have some slight musculature. 

£S 
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Fn». ,?iS(j.- -The Ai isii.M m;v i'iwi m . 1 nnj't,rh"> u ui uliju unit, in suit. 

(Aflei .Null.ill ,oi.I Shiplev Journal of lhfiimc) 

i, lVobomi.s, a, luii c.il i.ivitv, t. phimi.v, (esophagus, 5, oesophageal 
pouches, o. snhv.irv glam Is, 7 pitivenliii ulm-, * anil o. mid gut; 10, Mal¬ 
pighian 111 Im's, ii, ileum, i." lolmi. 1?. leitiiin, 1 j. icital papilla 1 ; 15, anus. 

5 7 hr (I.sof)luifiial I aloe ni l‘;.>,‘rhtutulu Hit (esophageal valve is an 
annular thickening of the interim.il wall, due jurllv to cneular muscles, which 
sue capable of 1 losing the lumen <•! the gut when ihcv lontract, and partly 
to an invagination of the moit jntcrioi portion of the gut into the more 
posicriot thus l<inning a valve Fmievting bom it are six small protuber¬ 
ances. more maiked 111 tile larva than in the adult insect. Christophers 
considers that ibis pm lion of th*- aliment.uy i.mnl i-. the |iroventriculus of 
other nisei ts It is not lined with chum 

0 . Mul Gut nr ( hvhUt Wutviilr- The mid gut is a straight tube running 
from the ir.sophagt .d v.dve ,ii 1 lev.il ol the iust pan ot legs to the posterior 
limit ol the sixth abdominal segment; but this varies as to whether it is filled 
with food or not. lit oiisist s ot t wo parts: an antei lor narrow, and a posterior 
more distended, often called tin- ‘ stomach ’ which begins on a level with the 
second abdominal segment, and i-i the re< cptai le lor the food The wall of 
the stomach is coni pc seed ot tin following laver-. 1 - 

(1) A delicate internal cut u le 

{2) A single layer of large i vlmdrnal or cubical epithelial cells with large 
nuclei; their condition varies with the stale ol distension of the stomach. 

(3) An ebistic liasement membrane. 

■ (4) Muscular fibres, circular and longitudinal, lornnng a loose network. 

In this last layer there arc numerous air-tubes or trachem, wlucli probably 
help to keep the gut in position in the cudnm. 
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7 -lo. Hind-Gut. —This runs from the end of the mid-gui in the ;mus, being 
divided into the following regions:-- - 

(1) A dorsally bent portion, the ileum, lined by flattened epithelium. 

(a) A ventrally bent portion, the colon, lined by cubical epithelium. 

(3) A dilated portion, the rectum, which has six large ovoid papilla*. 

The rectum narrows just before the anus, which opens on the last segment 
of the body. 

Malpighian Tubes. —Tliere are five Malpigliian tubes opening at the junction 
of the mid- and hind-gut. 

Salivary Glands. —The salivary glands consist of two groups, each con¬ 
taining three acini, lying on each side of the body, m the anterior portion of 
the thorax, dose against ilu* prosternum, and extending almost as iar back 
as the proventriculus. The duels from each 
of these acini unite together to form a 
single duct on each side, which passes lor 
wards through the neck into the head, where 
it unites lieneaththesubfesophiige.il ganglion, 
with its lellow of the opposite side, to form 
.1 common Military duel. This duct passes 
forwards to cud in tile salivary pump, which 
is continuous with the sain ary gionvc 01- 
canal of the hypopharynx. The duel of tIn¬ 
sult vary gland, theiefore, is not in any way 
connected with the alimentary canal. These 
glands, which uro much larger in tin- female 
than in the male, are < • imposed <>1 auni. 
surrounded by a ba-iemeiil me in Inane winch 
is very delicate and strut t tireless, and upon 
which rests a single l.iyei <>l epilheli.d cells 
surrounding a centi.il lumen. 'I he whole 
acinus lies in a deft j 11 the Jut-liody. 

Space does not permit of descriptions <>1 the 
vascular, nervous am l muscular systems Ix-ing 
included. 

Reproductive Org.ins. The female repro¬ 
ductive organs c.on-ist of o\aries, oviduets, and u<niiuon oxi.lint. a mucous 
gland and its ilmt, and a siierrn.ithei a and dui t. while the male organs are 
testes and vasa delereuUa, which .iltei leieivmg tlu dints nl the n-ceplai.ula 
semims, run to ail ej.it ul ilm y duct, winch ends m a ■short penis. 

Life-History. -A mosquito pusses Ihrougli a complicated life¬ 
cycle, consisting of an egg, a larval, ami a pupal stage, the. last- 
named giving rise to tile perfect insect or imago. 

Soon after a female insect is hatched it probably becomes fertilized, 
though some authorities believe that this does not take place until 
after the.lirst meal of blood, which in any case precedes the im¬ 
position, which takes ]»lace in the early morning. 

The eggs, which number about one hundred, are laid upon the 
surface of the water, on which they may be seen arranged in stars, 
rows, or triangles. 

The eggs of A . macnUpeunis are boat-shaped, about 0-5 to 1 
millimetre in length, with a flat upper and convex lowei surface, 
and with one enil somewhat broader than the other. J'jie head of 
the larva will be found at this broader anterior end. The upper 
surface is granular and reticulated, while the lower is smooth. 
On each side of the middle third the chitinous capsule is thrown into 
folds, called floats, while the margin projects as a chitinous frill. 



J-ii, ^ 7 .- -Kiii, ok ‘InopheUt 
micuh pen ms. 

I \ftcr Nutt.ill ami blnpley.) 

Oil the let! tlu* egg is seen 
trom alijve, anil on the right 
trom the sule. 
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Tin’ duration of tin* egg stage has not bm> well di'liui’d. Nutt all 
and Shipley give 1 \\u to three days, foi Anopheles maculipennis, but 
j,« it is probable that it is shorter in the 

X j tropics. The «ii»pearanre and grouping of 

jKli Miff' th»‘ eggs are quite diilerenl in the Culic me, 

' y as uill be nu'iilioiKil later. 

W««/ 4 f I lie larva o-t aping from the blunt 

anterior eml of the egg by the shifting off 
■ / ffr " ' of ,i pii-ee like a cap from the rest of the 

, -In’ll is st-en to I’oibi^t of head, neck, and 

's.'s ‘i- —■<" abdomen. 


•\N - * '"Yfjr 

'■ ; w- 
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* ■ 
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\\ lien lust h.iti lied tin* head is very black, 
lull i.m-i eii it Iieinines hghtci in colour, amt 
• li.*w- i li.ir.n teiistn* ni.u kings ‘ At the l>«ick of 
tin lie.nl then* is «i little notch, anil from this a 
V—li.ip.-cl dark line ojiens forwards, formed by 
two dneivmg hunls el Hiitin, arranged along 
whnh ire jmi« h**s of pigment, wliich give rise 
to ili* i li.ir.n teiistn markings. Then; are lwo 
l.ngi i i*i<i|ioiiiiiI eves liehind each of wlucli lies 
,i -iiii>Ii- i \e ‘■pot. or lui-lhi'. 

'I In .iiiieima .in- »onspiciious rod-like bodies 
i ii.i-ni* 'ii two l« .it -haped apjH-mlagcs, hi*tween 
wlii.li i- ,i In.ui« tied li.nr while .i mil her hair oi 



*.p<*' in. impoi t.uu •* .uisrs tiom .i p;i)>iU;i situated 

■ i the imu tnm nl the ]ini\im,il .aid middle 
1 111! 11*' 

I!. i \m «-n t Ii** loot*, nl tin* .iiiteiin.i .uniprojecting 
toi ««■.■!.I- ilien* is a smooth sim-M-likc area, the 
• Iv|»*iis wlm Ii i .urn*, turn* oi -i\ hairs, which are 

■ ii—* * o| sps ili. i iii] ii ii t .liii (* Tun ill these hairs 
(ij11■**11 ■ I ihpivl li.m-i .nisi* .ulteriorly near the 
mill.lie hni . i Met ii.d to these lie trie externa! 


1*10 tss I,\i.v\ in- 

Aht'hi) i, hi i t i//./i. 

{ \I:■ -1 Nut t.ill.. ii -1 - I*'pi. \, 
11 u ■■/ //■ cn */*■ I 

J I 'it* i■ I * l\ p.*. 1 ! li.m - . 
•i. k \1 ' 11 >1 V lv|l< ,ll I' Ills , 
j, . 11111 * 1 . 1 * < | li* ,n! m.ii l> 

mgs, . i, Ii.!•.. 

men, ~ ]■ 1 1 t*i in U hi . ,s 

.stigm.itn i] i i :■ <> I.isi 

segment 


• I\ |ii ..I I• m— win* Ii .uise horn the outer angle 
i,I ihi ilvpi-iis. .ui.l In-hind 1 hem lie the juisterior 
il\|n '1 1 i-ii* ’someimus their js a basal hair 
*-\ti i ■ 1.1 i to 11 ii .'lUi nn.e 

I In i'.until j'.'iis i.111■ i *t ol two largo feeding- 
lii ii* le* two iu.imII.iiv palps. two mandibles, mid 
o»i the M*iiti.il ineili iii lnu tile under lip ot 
Meiueii .i ti-mi.il i lilt moiis slriu.tuie, and a 
siiimi Ida (uoiesM him led with hails pinjcclmg 
|u ! wei*n the lmi.slies 

1 In* ilu>'.i\ i- lame, on leasing in size as the 
l.i> \.* gn*w. oldii. It has nuineioiis hairs, ami 

• oiiu tmii*.' .i ji.ui ol the palmate hairs presently 

|o In* desi til ii d 


There sue mm 


-i ,i . , nu i * 1 - m th* .ilidonw n, nl wlu- h tin* eighth is characterized 


bv possessing the i ■ p* • i ■ s 11 *_ - ■.» 1 1 ton lu-a and Hie mill Ii by possessing four 
large papilla 1 , and Ii..ii po.u i tmg dnwiiw.iids and lia« Icw.uds The first two 
segments possess a pai- o| In ,*,*■ le ii liered liaiis on eat li side, the third a single 
hair on eaili side ’lire otlieis do not puss* ;-s i li**—c* hairs. (Vrtain of tlu* 
abdominal segments have sin ill tan -li.ipi 1 1 liaiis. called 1 palmate li.iiis,’ fixed 
by. i short stalk on t lie outer side i a tin dorsum ol the segment Ion h ol these 
consists, ol nineteen to twenty leaflets aim h ,m c.i|iable oi klosing,iml ojiening 
upon the stalk like a Ian 'I lu-si liaiis .ue i udiim nl.irvin tlu* lieshly hatched 
laiv.i. but in the adult they are well maiki d. and h.i\e U*en used lor purposes 
of classiJication, a* cording to the variations in their ntimbei and position, and 
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the characters of the leaflets and their terminal hairs, if present. 'Ih-se hairs 
art* of use in helping to keep the larva in its horizontal position when it comes 
up to breathe on the sin-face of the water. 

The stigmatic siphon is plated, as already mentioned, on the eighth seg¬ 
ment, forming by means of raised, toothed, clutinous processes a quadulateral 
space. 



Fm. $oi). —L\kva 01 w \\oi’iiKi ivi .Mit-xti 1 in 1 yim. I*\i:\i li l 10 

1111 \Y\i 1 K 

• (Modified altei Howard ■ 



Fm. H90. —Larva m aC'i-ii'ini- Mosqrnu iiw.in*. i>«,\\\ 1 non im*. 

M R1A( I Ol 'I Ml. \\ A I I K. 

" (\ittT Howard 1 

The teeth are of great importanee, being e.ipable of lK*mg appmMinaied so 
as to close the cavity, and thus pi elect the two openings of flie ti.n lira* which 
lie in the anlerioi ]>orlioii ot the siphon, hioni these opt uni'-- tin- long 
tracheae can be seen ruuniug fiom back to trout along tin* lai\a 

The duration of the larval stage vaiies with food and tempera¬ 
ture, being longer in the temperate zone than in tK ttopics. 
According to Stephens, it is twelve davs in ('cilia argvrotarsis and 

5 ° 
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eleven days in Myzomyia rossi, while it may be eighteen to twenty- 
one days in Anopheles maculipennis in the temperate zone. The 
larva grows by myulting several times. 

Culidne larvae are easily distinguished from Anopheline larvae 
by the fact that the spiracles are carried on a long respiratory 
siphon, formed by a prolongation of the dorsum of the eighth 
abdominal segment, which has been used to distinguish the different 
species (Fig. 390). 

Below the siphon on the eighth segment there are spines, forming 
a comb, while along the length oi the siphon there is anothej* comb, 
distal to which is a tuft of hairs. The variations in these structures, 


together with those in the length and breadth of the siphon* asso¬ 
ciated with tho.tr of the antenna* and clypeus, afford means of classi¬ 
fying the ('ulicinc lai vie. For further information, consult either 

Theobald's Monograph, vol iv„ 

--- P- b. or Felt’s paper. Bulletin 97 

(Jr . ot the Division of Entomology 

/ >.>^_ of the New York State Museum. 

/ .v.v X? The Megarhininai, /Edina:, and 

f •uiMsffy-' 3^ Uranota*nina* possess larva be- 

(longing to the Culidne type. 
V-^wP '"Jk/- _} lhe pupal stage lasts about 

SfesfeS §/ * S torty-eiglit hours. Towards the 
;•*— ■ ? end oi an afternoon the pupa 
! comes up t<» the surface, and the 
4 *. V dorsal portion of the tliorax splits 
Y'yr with a T-shaped lissure, and the 
vjZyadult insect or imago emerges. 
Pupse do not eat. 

'Wyyy * Differences between the Ano- 

19 -xly phelinaeand CulicinsB. —Thediffev- 


5 §‘ 

v.' 


n. v* / 


r^' 

U-.5 


y-f 


j-iu. ^yi.— 1*11 pa of .lnofihrics once between these two important 
maculipennis. i ami lies may popularly be dc- 

(Aftci NuUd.ll ,ind Slupley, Journal scribed as follows: 

of Hygiene.) The Anophelinfc, as- a rule, 

project irom any plane surface on 
which they may be resting at a sharply defined angle, owing to 
their head, thorax, and abdomen forming a more or less straight 
line; while the Culicuue, on the other hand, do not make such a 
well-defined angle, owing to lhe fact that the abdomen is not in 
the same straight hue as the long axis of the thorax. The egg* of 
the Anophelime .11 «■ laid singly, while those ol the Culicina: are laid 
in rafts. The larva- of the Atiophelinte have 110 drawn-out siphons, 
and therefore lie more or less parallel to the surface of the water, 
while the larva of the Cuheina hang downwards. There are, 
however, exceptions to these rules—thus, c.g., Myzomyia culicifacies 
rests on a surface like a Culcx, not like an Anopheles. 

Bionomics. —The imago emerges from the pupa during the late 
afternoon, after which the females are ready lor fertilization by the 
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males. These latter can sometimes be seen in .large numbers, while 
but lew females are observed, which is supposed to be characi eristic 
of the breeding period. 

The female alone bites man and animals, apparently for the pur¬ 
pose of obtaining rich food for the eggs, while the male feeds on the 
juices of plants and fruits. The female can also be seen feeding 
upon vegetable juices, though this is more* common in the females 
of the Culicime than in those of the Anophclina*. It i& believed 



Flu. 392.—Diagram L'o -Diagram rn J<n. ;<M Diagram 

SHOW THE PosTUl’K SHOW THE WllsTl'KE f»V T< 1 SHOW T1IK Pos- 

OK AN AnoJ'HKLINL ANOriU'M AngI'H M.IN11 I I'RV OH Clllex hl- 

Mosguno on a Wau. .VLosyeirn o.s \ Wall. .'tens on a Wall. 

(Alter Siiinlton, Irom the linti*h \lrrhttil jomunl.) 


that a female lords on blond oner a d.iv in uaiure, but this is 
a difficult mailer to be certain about. The mechanism of the 
bite has already been described in page 223, to which reference 
should be made. ft will also be noted that the structure of the 
female mouth-parts is adapted lor piercing, while that of the 
male is not. It will also be remembered that only the stylets 
pierce the skin, and that the labium never does so. Inlection of 
the victim by the matarial germ takes place dining the act ol 

bit mg, as the sporozoites 


Fig. 395.— Raft of Culicine Eggs. which passes from the victim 
(After Sam bon.) along the labial or blood- 

tube into the mouth. So 

much blood may be sucked tliat it may appear per anum. 

Usually the mosquitoes bite at night, and preferably in 1 he. dark, 
as, for example, they will attack the ankles of people while sitting 
at dinner at night. 

After feeding, the mosquitoes usually retire to a dark portion of 
the room to digest the food. It is noticeable that they avoid 
white areas during the daytime, and prefer dark- coloured legions 
away from the light, and hence are very difficult to nud in ill- 
lighted'native huts. 


pass down the hypopharyn- 
gral »n salivary tube, while 
the. mlection of the mosquito 
is effecled by the blood. 
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In tlie early morning the female flies to the nearest water and 
lays her eggs. I'sually she does not tiavel lui, hut is believed to 
be capable of going at least hall a mile in rase ot need. 

The females of the Cuhcime do not appeal to eoneern themselves 
as |o the nature of the water in which iln\ la\ tlieii eggs, but the 
1 ciliale Aiinphchn:c preler clean water null a ceil.mi amount of 
need. This water inuy be tin 1 hark eddies ( >| a n\ei, when* theie 
is tlie protection oJ needs, m tin m.iigms of huge lakes, where 
dense surface vegetation is to he Intiiul. 01 ,m\ eoilection ol water 
which contains green vegetal mailt 1. or. failing these, any 1 oiler- 
1 1011 of flesh or modtialeh -all natei Small and huge-wells ai e a 
prolific stuuei ni mosipui00-, a- «iie pmltlles, ,md nalti 111 hiukcu 
hot ties, sin lb. and espei 1.1 11 \ m plains like bamboos, etc. Having 
laid the eggs, tIn \ n ine to some daik cmnei timing ihe dav light, 
anti emeige at night loi aiiotliei feed ol hlootl. Hon long they In e 
is lit >1 known willi eeilamty. and will ht discussed, togethei With 
other leamies ol then hionomu s, in Clinplci XI... widei Malaria, 
Most pi it t.rs tan liiheiii.it e dm mg tin told weather ol tile tem- 
peiate /.tun . and a-siivan- <lin mg the tli\ hot wealhei ol the tiopies. 


*.V 



J-ii. am. <,;i ml.mi-* f l ml"ii/i. in. I n im. 
'Tin- t.ul :> 1 11111 1 1 1 li.i.t- In mi ■ li .1 \vn 1 \]i.i 111 It-il.) 


In this latter coiulit ion tln-v hue .uni sink hlootl, hnt appaieiith 
do not la\ eggs, e\ eii il nalei i - j»i*»\ nit d. 'I In eggs are kept afloat 
011 1 1 n-sin face ol the Walt 1 h\ tin ii sti m tui e. and in due coin se 
give use in the larva-, wlmli an- gieat talus, living not merely 
upon unieelhilai oig.misMis. stn li as alg.i and diatoms, hut also 
upon t licit fellows. |-or pm poses ol ohtainmg air tiny me com- 
pclled to conn tn 1 lie sin l,n e ol tin-water. Hie Anoplielinc larva, 
not jin m -sing a sipli«>11, has hi In mote 01 le-s parallel with the 
surf at t ol tin-wain in older to eti.ihle tin-an loeiilei the spirarles, 
and this it is ahlt in tin hv the aid nl iln palmate hails already 
mentioned: wink- the 1 iiliuiie l.uv.e havt imnlv to hung the 
apex of the siphon tn tin- suiS.ne ol tin water, liom which they 
apparently hang dovvnw aids. I.aiva- aie certainly aide to hiber¬ 
nate, and perhaps eggs also I In- pupa doe- not Iced. 

Mosquitoes have m.inv eie-mns and pai.isjies, Imt the most 
important liom a point nl vnvv nl the ptopliyluM" ol malaria are 
those whitli eat the eggs, the larva, and the pupa-, of which fisli 
are the most important. 

In 1905 C. K. Gibbons pointed out that a small fisli, popularly 
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termed ‘ millions.’ which lived in shallow water, was a voracious 
leedrr 011 eggs. lan.c, and pupa 1 ol mosquitoes. These fish, whh h 
belong to the species ( iirardimts forcitoutcs tie L* 1 1 i]»p 1, are lound in 
Barbados, which is very lree Iroin malau.i. They .ne very small, 
the full-grown tem.de only incasiuing ii inches in length, while 
the male is smaller. The lemnle is dull in colour, while the male 
is distinguished hv letl splashes and a black ciicular dot on its 
sides. The great import a net' ol 1hrs.- little hsb is that they are 
able to live in very shallow water, anti to voi^ then way in among 
dense snrfaee vegetation, and thus to gain acressto the larva*, etc., 
of ihe mosquitoes, wlfieh otherwise are pioieeled by the weeds 
from attacks by the laiger lisli. I'heir Ha-'sitiralion is Teleoslei, 
llajdomi, Cypi modout ida*. genus Un^hn lnlus Me( lellaud. 

The iainilv eontams jjo 'pines, ol which onlv 50 live out ol 
America. liaplochihis h.is jj qu-ne-. in Aliiea and 55 in Asia and 
Amciic.i. There is no doubt lh.it ilie-e Miiall lisli should lie* intro- 
tlured inti) in.d.u 1011s j»l.ue. a*, a proph\ l.u 11< ine.isiire against the 
di-.e.isf. Uihei 1 losflv allied species .ire (>. t'crsicnlor (iimther, 
lound 111 St. Domingo, ,md (,. /nrin"-,us, lound in Honda and South 
( aroliua. With reg.ud t*»*»t 1 u-i -ptni's, <unnints\ii mollinisiu issaitl 
to be ol great Value ill eon aiming hil \ .e, e-qn-n.dlv W In 11 pi oterted 
by dense Miilaee \egiiatnui Kerenth <>rah.ini has irpoited that 
llttplnc/ii/its gni/mmi Bmiliugei. Kill, and //. hiliisiiulifs Slein- 
tlaehner, 1NS1, <•! the t'vpi moiloul id.e, eat hut a* gieedilx , "while 
(iowdev finds the same lor I : nniftilns Ufliiinf'v jis and ILif'h<chilus 
pitmi/ns Bouleiiger, i*io<>, in I ganda 

(lertam plain-', as is well known, Milled watei, especially the 
bromeliu-, the b.unbon^, and the pili h< r plants. In iliis water 
t'ulieine and somcliiiie^ \nuplieline l.u\.c can he lound. 1*'. K. 
(il'eell. ol (*e\ loll, lias dluW'll tll.lt the lloweis ol ihe lo|i*.| er \ law 
plant [Ifi'fiiuHi'tt hnisihcHsis) e.m hold a con-idi 1 aide amount of 
water, in which lie loiunl Slegoimia and l>is\onle.i lai\a in large 
nuinhei s. 

Classification. \ r .uious methods of 1 Ias>-il\ ing mosquitoes haw 
been brought 1 01 ward. The eai liest w.-n based upon t In-characters 
ol Ihe palpi, but in iqm Theobald diowd that tlie\ were li'-rle*-*- 
lor anything hut spccilie eli.u.ielei 1st n s. and h.i-nl lijs hugei divi¬ 
sions on the \ anal mils oi the -s-ales on tin he.nl, hod\, and wings. 
Felt brought lorward a elas'.itieat ion h.i-ed upon tlie male genitalia 
and tin* w’liig veins, hut, as Theobald lemarks, the majority ol 
known mosquitoes being letu.de, it is most undesirable to take only 
male characters tor Ihe classification. Recently Dyar and Knah 
have issued a classification ol the ('nlicid.e by laival eh.u.u ters, 
anil Eysell has advaneed matters coiisiilerahly hy sepaiating the 
Corethrina. 1 from the Culicida: under the term Voiethiid.v, because 
the Corothrida* have an entire absence ol the long pieieing proboscis 
and of scales in the adults, both ol which are m.-uked le.itures of 
Hie Culicida:. It will be evident that this is useful. Lutz ha? 
brought forward a classification based upon larval and adult forms, 
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which Theobald has modified and brought into accord with one 
baaed upon scales as generic character*, and this classification is 
followed below. 

THKORALft'S Classiftca 
now- -The Culicidfc may 
Ht divided into suhlamilies, 
iccording to the characters 
»t the scab's on the head, 
>ody, legs, and wings. 

A.. Sent elluni simple, 
never trilobed; pro- 
oscis straight. 
pal]>i long in male 
and female — Ano- 
pkclhuv. 

ft. Scutellum trilobed:— 
T. ,,r olmscis strongly 
recurved : fi r s t 
submargiunl cell 
very small- Mr- 
xur/iinina. 

11. 1 *niboscis straight: 
post-scut ellum 
nude:- - 

1. \V sjs with six lo iludnial scaled vcins:- 

11) Antenna* with set mid joint normal in length:— 

(td First ■ siihmargmai cell as long as or longer 
than the second posiciior cell. 

l'alpi in the female shorter than the 
proboscis, long in male- -('uiicina. 

Palp, short m both sexes- Aidina. 

(/;) First siihnnigin.d cell verv small: smaller 
than second posterior- UnmolanhuB. 

(ji \nti mi;e with second joint very long- Dcino- 
(cralina 

2. Wings with s.\.n longitudinal scaled veins- Hcpta- 

phlchnmyweB 

III. Proboscis stiaiglit: post -scut ellum with scales or clneta;:— 

1. Palpi long in male. shoM in iemalc -■ Trichoproso- 

povinai. 

2 . Palpi slim t in hot li sexes.- -7 )cndromyina. 

IV. Proboscis elbowed Lima tints. 

'Of those, only the Anophclina? and the Culicinae, and possibly 
the jfSdma*, contain species of importance in tropical medicine, 
and concerning these subfamilies a few details must be given. 
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ANOPHELINE. 

Definition. —Culicidse with straight proboscis; palpi long in both 
sexes; occiput mostly with upright forked scales, never with flat 
lateral scales. Thorax with scales or hairs, scut elluni never t rilobed. 
with scales or hairs. Post scut elluin nude. Abdomen with hairs or 
scales. Eggs laid singly, and not in rafts. Larva* without respira¬ 
tory siphon. 

This is a most important subfamily, because it ronl ainsthe. species 
which are known to carry malaria. The list of known carriers 
will be found in Chapter XXXV. (p. 883). 

It is important for the student of tropical medicine to be able 
to recognize the genera and species of the more important Anoplic- 
linae. For this purpose we give the following tables taken from 
Theobald's ‘Manual of the Culicidse,' vol. v., 1910. For fuller 
information the original work must be consulted, but it must be, 
admitted that there is a growing opinion that Theobald’s genera 
imperccptibly merge, with one another, and are not founded on 
essent ial points: and Edwards lias returned 1 o two genera, Anopheles 
and Bironella, therefore* in Chapter XXXV. (p. S83) we will give 
allot her classification when considering the iinophelineswJiir.il curry 
malaria. 

Subfamily Anwhelike Theobald, tqoi. 

Table of Genera. 

A. First submarginal cell very small —Bironella Theobald. 

B. First submargmal cell large:— 

I. Antennal segments with dense lateral scale-tufts —Chagaxia Cruz. 

II. Antennal segments with outstanding scales on the second segment 

and more appressed ones on the first At least one abdominal 
segment with long flat more or less spalulate scales —('alvertina 
Ludlow. 

III. Antennal segments without dense lateral seale-tufts:— 

1. Thorax and abdomen with hair-like curved scales:— 

(a) No flat scales on head. but upright forked ones. 

(\) Basal lobe of male genitalia of one segment. 

1 1) Wing scales large, lanceolate--. 1 nopheles Meigen. 
Wing scales mostly small, or narrow, or slightly 
lanceolate cost a "spot ted— -Mrsomvia Blanchard. 

ft) Wings similar to (a), but with fourth longitudinal 
vein very near base of third Protlioracic lobes 
with outstanding scales —Nenhtvzomvia Theo¬ 
bald. 

(.f) Wings with patches of large inflated scales—> 
Cyrloleppteton Theobald 
(») Basal lobe of two segments:— 

Protlioracic lolies with dense outstanding srales— 
FelUurlla Theobald. 

(b) Median area of head with some* flat scales; prothoracic 

lobes mammillated. Wing sc.des lanceolate- - Siethomyia 

Theobald. 

z. Thorax with narrow curved scales; abdomen hairv:— 

(a) Wing scales small and lanceolate: head with normal forked 

scales —Pyretophorus Blanchard. 

(b) Wing scales broad and lanceolate; head with broad scales 

not closely appressed, but not forked or fimbriated— 

MyzorhyncheUa Theobald. 
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3. Thorax with h.ur-hki\ curved scales, and some narrow curved 
ones in tiont; abdomen with apical lateral scale-tufts and scaly 
veil let; no ventral tuft. Wing sc ales lanceolate .Urtbahat’ia 

i heohald 

4 T 1 mhu\ tilth li.iu-like, curved Males, 110late1.1l abdominal tufts; 
distinct apical ventral tiiit Palpi densely sea 1 \ Wing with 
dense, huge. lauceol.ite scales \lvzni/iYHt/ius IH.1111 li.ird 
5. '1 Imrax with hair-like, carted stales, and some narrow, curved 
lateral ones; abdomen hairy, with dense, long, hair-like, lateral, 
apual. scaly tutts Wing scales short, dense, lanceolate; fork 
cells .short- - ( hitstva Theobald 

b. Thorax with vei v long hair like. « urted scales; abdomen with 
hails, except la ; two segments, which are scaly Dense 
sr.de-tults to liui.I h-mora W ings with hiuadish, bluut, lanceo¬ 
late scales J a.-c/uuM'/ir 'I heohald. 

7. Thorax and abdomen with scales: - 

(fi) TI101.it a scales narrow-eiii\ed or spindle shaped; abdo¬ 
minal m lies as lateial twits an<l small dorsal patches of 
Hat scale's Xv&bfH/ivm hir.< Mam hard 
lb\ Uxlomen ne.uly completely scaled, with long, irregular 
scales, and with Intel.il scale tufts Cellui Theobald, 
ft) ‘similai to .ibu\e, but 110 lateial stale tutts -Xrnrrllta 
Theobald 

Id I Abdomen i oinpleiely stall'd with huge flat stales, as ill 
(chx AUh-'i huaiiti I'hoobald 

it) 'Iboi.icii scales li.ur-lilte except a few n. mow cuived ones 
111 limit, .1b1lon11n.1l scales long, lumd ami 11 regular 
J\u!t\.iu ilieobald 

(/1 'I hoi.ex ivuli ii.iimw li.t 11 like, canted scales, some broad 
straight scale"), ami some spalul.iic laierallj. Abdomen 
with line Inii-. except last three segments, which have 
stale's '1 utts oi sc ah's cm hind termini Wing sea Its 
hint 1 ol.ill' - \ltUirninJi(">ia tan/ 

Xois - 'flu' genus Periodic u w. Dv.tr and Kn.il> is Mini l>\ 'I heohald to lie 
invalid, living based on Anopfo /is hoihen. wlm li is a true Anopheles,. 

Anopheles Me men, iSus, 

Kssentiallv .I noph ties an lcmpeiate /one m lull station Anophclime, oi 
which the' t vpe IHu pin In mm till (''-inn , Meigfii. lSis. has lx*en alrc'.'uly 
dc'si.nlu'il 

hightccn -pet wsaie < Ic-litm c'ly known, bill 111 adtlition then* are the uncc'rtain 
'-pfiie. ol .1 h mt&niinioc Wiedemann, I ni.nlini Li\eian, A. pursuit 
Laser. .11. I emu nil La vei an . . I eedilipi iiw/s Dv.u and Knab. njoh, A strigi- 
timnil-i Dy.11 and 1\n • 1». 1 . | ,/(•icnnou uhi Dv.u and Knab, iont>, A 

punt/in'1,11/,t Dv.u .uni Knab. i.mb. etc 

Ihcobali'i gist", the lollowmg t.ible hv means ol which the* species may be 
recogm/'d.- 

AmiI'UI i.rs 

A Wings spot let I ■ 

I l/'gs uiihamh-tl ■ 

1. Wings with -.pots loimed oi collections ol .scales on the wing 
field, m> costal spots nutriiliprunr, Met gen 
2 Wings ss'ith light ami d.uk co-tal markings. 

(1) Costa with two vei low sp'»ts 

la) .Large species; - 

(a) No tnnge-spots — punrtipenms Say. 

(b) Fringe-spots presetit- - - pseudopunctipennis Theo- 

bald. 

(ft) Small species. Wings much spotted—- franciscanus 
McCracken. 

(2) Costa with one spot —per plexus Ludlow. 
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II. Legs with basal pale bands:— 

1. Costa with two huge dark spots -qiqus tides. 

2. Two large and two small basal spots -fnrnwsns Ludlow. 

Ill, J^egs withnanow api« ,il bauds:— 

Costa d«Lrk. with two small pale vellow spot .-- omn rheo- 
bald 

H. Wings unspotted:- - 

1 . Legs unhanded' 

1. Thorax adorned ns in t’oiethra- -corethratdc\ Theobald. 

1. Thorax normal ornamentation 

{a) Second toik cell mm li muic than half the length of the fust. 
(1) Palpi unhanded 

(\) Petiole ol lust lork cell molt: than one tluid length 
til eell 

Abdomen with golden hair-, hifureaf 11 1 .mmuiis 
MhIoiiii'M with blown hairs ali’cnni-.f* ’I lvobald. 
fli) Petmle ol In loll. «t*ll one t 111 l < 1 leilgl h ol t ell — 
1‘iirh, 1 1 (\>i1 111 11<*t 1 

(2I P.ilpi bamled 1 ».irk sjh.-i u-s. Wing scales very dense 
' until! 'Iheobald 

Wing -.vales not -.1 di-n-e mqiipi^ Sl.ieger 
(/<) Sev.<m«l loik 1**11 not nn»ie than halt the length ol the first 
aitkt hi 'I h**oli.il*l 

11 Ia-gs bamli <1. • 

1 Hind lemoia mile with bio.ul while baud hudsavf tides 

2 \incesot hiii -1 tnisi pah ;iii,ii<u iitutiis 'l heoliald 

Myzomyia P.I.im haul, 10**2 

This Mvtomyiii nn hide*, some imp<n taut mo*.ipiilov- lound in West AJnea, 
ami in India ami Cevlon, win* h at*- camels ol malaria 
The diagnostic- table giw-n l*v llieobald is ,vs follows; 

M\ /omyi \. 

A. Piobosns liub. 1 ml'-il: 

1. Legs bamled:-- 

hi) Palpi with three while lings. 

ft) Leg-, with l.imt apnal pale bauds 
Wing I Huge spotted f 11 in'hi tide-, 
fjf Legs with prominent apnal pale baud- ami .1 bioad. pale, 
iiH’di.in baml to loir ami mnl-nn t,it.i< 1 lal.i Theuliahl. 
(l) la*gs thimlt with apnal ami ha-.d p.ile baml-, 

Wlilg- with Iim- In -1 \ pal*- vo-tal -.pots, the largest T- 
sh.ipi**! in - 1 (ides. 

Wings with thiee vellow 1 osial spm - Iniiqipulf'i s Theobald. 
(/<) Pidpi with t w r o whit*-1 mgs: 

(1) Apex white aiiunhi l>oiid/ 

(2) \|H'\ black d'tluih Patton 

U) Palpi willi lour white nngs i‘huli Patton. 

2 Legs spi>tleil and banded: - 

tv/) Supermuneraiy cross-vein straight Palpi with line*- white 
bands. Apical and basal pale leg banding. 

(1) Thin! large costal spot with two spots Ix-ncath on tirst 
vein- -ludlowi Theobald. 

! ’-) Similar, but much smaller -»hingyu»a Hanks 
3) Third costal spot T-shaped, asm wssi —md-'jinahi Lmllow. 
(4) Thorax with two ocelli; wings much -potted- tessellaUi 
Theobald 

(6) Supernumerary cross-vein markedly curved- -f-yretophoroidei. 
Theobald. 
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3. Legs unhanded 

(a) Apex of palpi while and ringed. Three pale palpal lands. 

(a) Tlurd long vein mostly yellow - -h's/ow* Liston. 

(h) Third long vein dark. 

fi) Several fringe-spots— leptomeres Theobald. 

(2) Two fringe-spots ruhci fanes Giles 

(3) No fringe spots - -rhodrsiensis Theobald. 

(/) Apex ot palpi while only- -nth Theokdd. 

(c) Apex of palpi black. 

(1 1 Black apex narrow tmhkudi Liston. 

(2) Black apex bioad hi'tjuimoltt 'n»eobald. 

4. Legs with spots only .it joints Palpi with three bands; apex black 

—azrikt Patton 

B. Proboscis banded: 

I. Legs unspotted olhnostris Theobald. 

II. Legs spotted -thornhim Ludlow. 


Neomyzomyia Theobald, 1912. 

This genus includes only on** spe* ies, Nfomyiomvui elegans James, 1903. It 
is found m India. 

Pyretophorus Blanchard, 1902. 

The important sjiecies is Pyretop horns costal is, llu* spreader of malaria in 
West Africa and Mauritius. 

PyUKTOI’Mi 1KIIS 

A. Ii«*gs unhanded: - 

L. Palpi with three pale bands; apex black --nigrtfasciatus Theobald. 
11 . Palpi with three pale hand*-*; ajiex while:--- 

(a) Wings with lour laige and two small black costal spots; mid 

cross-vein very long - mirsi i Theokikl. 

(b) Wings with four large black sjKits; mid cross-vein normal— 

minimus Theobald 

(r) Wings with live large black costal spots:- - 

(1) First iork tell much longer than the second posterior— 

sergenti Theobald. 

(2) First fork cell about as long as the second cell— palesti- 

uensis Theobald 


B la*gs banded:- - 

1 Ia*gs with apical landing Hind leg® only landed. Palpi, black 
apex, and three pale bands. 

In) Three dark lines on post scutellmn myrowvfacies Theobald. 

(b) Two daik lines on post -scut elluin- thaudoyn Theobald, 
ll All legs with apical pale bands. Palpi with three white lands. 

ui) Wings with foui black costal spots, Irmge unspotted - super- 
hit tin Grassi. 

(h, W lims with lour huge and two small costal spots; fringe spotted. 
.'\i \pual palpal land broad, other two small— ■jeyporen'iis 
Theobald. 

(h) Apnal and median palpal liands broad -austrni Theo- 
bdd 

(c) Tlmr.it u, scales creamy- -pilchfordi Power 

III. Fore and liind legs with apical pale lands 

Four white palpal bands- -civcreus Theobald 

C, Legs spotted and banded: - 

■ ■ 1 . Last three hind tarsals all white. 

Thorax golden scaled —amensquamigrr Theobald. 

' 11. last liind tarsal not white:-- 

(a) Femora and tibiae spotted. Tarsal bands apical. Three palpal 
bands. 
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(a.) Apical one broad; others narrow:— 

(1) Fringe-spots narrow- -costalis Loew. 

(2) Fringe-spots broad —tncrus Domtz. 

(b) Apical and median ones broaxl^—marshall 1 Theobald. 

(A) No spots on femora— psmdocostalis Theobald 
(r) Femora, tibi«e, and first tarsals spotted. Tarsal bands apical. 
Four palpal bands- -ardensis Theobald. 

Myzorhynehus Blanchard, 1902. 

These mosquitoes are usually said to only occur in the open, but we liave 
repeatedly lounil Myzothynchus harhirostris in houses. M. sinensis is known 
In carry the parasite ol mal.in.i 111 Japan. No species have so tar lieen 
reported from America. 

Th« thirteen species rail In* recognized as follows (it has lieen asserted that 
AnopheJes coustam, which has iicvim lieen conertlv placed, is M. constant 
Laveran, but see Chapter XX W. on this point):- - 

MYZOKHYNCHirs. 

A. Palpi unbanded:— 

l. Last Innd tarsals brown Legs with pale apical tarsal hands:— 

(«) One fringe spot 

(1) 1 a*g.s not spotted- barbiioslns van der VVulp. 

(2) L'gs with sfieekled lemora and tibi.e, and inoie numerous 

‘ round-ended 1 scales on the wing -pseuttoharbirustris 
Ludlow, 

(h) Se\eral fiinge-spots- bancroft' tides. 

(i) No Iriuge s]Kil. 

(1) One pale costal spot; wings with light and dark "scales— 

nmbtusus Theobald. 

(2) Two pale costal spots; wings mostly dark sealed -slrachant 

Theobald 

II. l/ist hind tarsal white --alhotaimatus Theobald. 

It. Palpi banded:-- 

I. List hind tarsal brown :- 

(a) Wing-iringe with one pale spot- --sinensis Wiedemann. 

(b) Wing-irmge unspotted. 

(a) Palpi with four pale bands; ;i|»rx while. 

1. Wlllgs with two Vellow 10.st.1l spots. 

0) Wings dist 1 net Iv spiitciI ran ns Walker. 

(2) Wings without piouiiiK-ul spots p^nnlopictiis 
(irussi. 

2. Wings with two white toslal spots minnlns "llieobald. 
(») Apex ot palpi black tngiminus (iiles. 

U. Last two hind larsah white uiauriiunins (liandprf. 

III. Last thief* lund tarsals white- pahnhs "I lu'obald. 

Nyssorhynchus 1 (lam hard, 1002. 

Tlie important memher is A 'vssorhynchns fiiligmosns tides, n>oo which is 
without doubt a malarial cainei rheobald’s diagnostir table is as follows:— - 

Nyssorhynchus. 

A. Last hind tarsals brown:— 

Legs spotted:— 

(а) Apical pale bands to legs. 

(1) Proboscis dark —slephensi Liston. 

(2) Proboscis pale on apical halt —masten Skuse. 

(б) Apical and basal pale banding— annultpes Walker. 
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H. Last hind tarsal white- 

1 I.cr.s spotted with white: 

(11) Palpi with three whiti- hands &>illnwri James. 

(/•) Palpi with loin while* bands mat itlattn Theobald 
II. I.rj’s not spoiled. hail palpal baud** li,ir,.\in |,imi*s 
(' Led t wi 1 hnitl t.irs.ils wluli- Lcj>s with mottled Iciihiim, tibia*, and t.nsi; 
thus- white palpal hands: 

( ti) Tffi 1 apual p.ilp.il h.iinL 1 Iom* tin < ll.iahtildi (ides 
(h) 'I wo apical p.ilp.il h unis 1 .11 .s 11.1 •: /'i> funnies Theobald, 

I) Last two a ml .1 hall to 1 wo ami I In ■ ■■ ipiai tcis la 1 sals white - -titmm I'at ton 
K List till ft* himl laisals wlnii 

I 1 'alpi with thus* white bands. - 

(,-/) Palpi spot 1 i'll, h spotted- nut nth bill />/■. Giles 

(/*) Palpi spoilt. I. Iii in I lei’s not handed -nuhrmis Theobald 
hi I'.iljH uni -p-ati d . let's spotted yffjf/f-t'f I heohald 
(./i Palpi and lots not spotted 

• 1) Whims with tout while costal spots litlirjni’^m, titles. 
i.M Wiims with hve white 10si.1l spots ntri/'ts Theobald 
II I’dpi with loin white hands />ltih /•/■'Mt’i/.ws Ludlow 
1 ' I,ei;s imilormlv blown hianiuf'n Theobald 

Cellia 1 III ol 1.1 Id, l<r .’ 

Tills mentis W'llli ll Is wnlelv dlsliibllteil t hlollLth. HI t the tropics, has two 
nialaii.il i.mieih. < tlhi .n.',’Vi'■/./! *•; * and 1 . a'l-iin.'iia the l.iUi r beiiiR also 
known as a tilaii.il < .inter 

c ’ 1 1 1 1 \ 

A Let's with last lluii* lund l.ie il. whiti ■ 

1 1'aik spei its iiifjvi nt a ./s Ibibine.in l>is\oidv. 

LI. I >.11 k .pis n*.. but with whitish ricv ap« \ to abdoini n /-;■# :;//rww.<> 
( lianas. 

Ill Yellowish ‘.pei n*s /■.'»/(/;■ 11 ni'.t llieobald. 

H. Le»s with last Iniid tat sals white 

I I'emoi.t and nbi.e mottled; .ipnal loot bands /i/mkciis/.s Theohalil. 
II 1 ‘i‘inoi.i and tibi.i* not mottled Theobald 

(* Li*{*s with last hind l.iis.il wlnte e\. epi base, se<oml and thud while— 
alhtuiitnii \\ ledeinann. 

I). Levs waili Iasi himl tais.il d.ok 

1 . balk Spei.les, I hire while loiti’ 1.iter.il lliot.un lilies v/ttUIUOSH 
ITieobald 

11 Pale spe. n*s' ■ 

1.11 Thorax with two « c» like -pots. ph*ni.e pale with larm* black 
spots /.»*t /■ / l>oiilt/ 

'/1 Similai. blit with wma ni.’it polled /'ittu tu'iil.i I »dmt/ 

‘MlthAMIl V t * I ’ I 1 1 I \ .li Tlirobnlil. I(joi. 

Definition. < uln ida- with stiandd pioLisi is, Ioiil> palpi in tin male, short 
111 the female. Pu*i .. ut. limn nudi*. whirs with .1 Jom> hist subm.irt>inal cell 
and without a third .01 il m*iii Lana- with 1 espiratorv siphons. 

Remarks.- -Thi-ri-aie upaaiil ot si\i\ -tlnei kiinwn m neia, but of theseonly 
Stegomyia, Citlex, and peihap l/.iu .m/iii, aie ol impoi lance to medical men 
at present. 

Stegomyia Thcolulil. tom. 

Definition. --Oulicinae with the head and si utcllum clothed with Hat scales. 
Remarks.- 'J he important spc< i««* is Stegnmvia fa scut la, the tiger mosquito, 
which spreads yellow fever. It is peculiar 111 that it biles elnelly in the after¬ 
noon It is found all over the world, which is due to the fact t hat it can live on 
board ship easily. 
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Unfortunately its name is about to Tie changed either to 5. calopiis Meigen, 
or vS. frater Desvouly. Theobald at present is not certain which will pri>ve 
to lie the correct term. 'Pile name .ls it stands at present is .S. /«.-.<min 



hi'* Ul* 111 \|| v\l* Si I I I 1.1 1 M * SI I • a 'MVIA, Hi slliiW ts« U.l-s. 

I\ller riii'nlialil, 1 1 In- t 11 1 it 11 l.i’ nl tin* \\mli| ’) 

labile his i So, Uinii i> I M iill'-i, i . 1 * 11 'sviunivm •. i itb i i.//e/ , /i« "Nlfi vi**n 
iSiSl"’).* Ihitii 1 *i ■ \ •»; • 1 v*. i .s • — i (». !■ \billi-i n .i | >i .it", iisi il t In- i t-i m 
1 f.isi i.it i ’ lor a ( nl' \ hi i ,*■ | 


A. [‘lnlmsus Imp- led. 


M I i, i IMS i \ 


1 Legs 1 1 .1 sally bum lei I 

pi) ’llioiax biowii, with si.itbinl i h a me while sulr-. tumult 
11 %/;is J insili.iIi 1. 

(b) lliorax blink, with n.iriow, imud goldin stales /vti 

t I 11ft s. 

il Legs With li.is.il .i in I ,i | >n ,i 1 Ii,inilmg. l-nir levs with il*» hands, n>nl 

wit h apn a I and basal bands mi Hist lai-.al and >.■ i mid Mi .al, hind 
with li.is.il Kinds. 

Hu iiax while in limit with a In own • w Ido- -put mi e.uh side 
thnui'-iui 1 lit'iibald 


1> Proboscis mil i.i n< Iff I: 

l. Legs basal I v banded. 

(«) Abdomen has.illy banded * 

(A) I'lniias with one median silv«-iv white line m ult /bur. 
W a I ki-i. 

tr.) Thorax sinulai, but with two while spots neat wlu-ie the 
Inn* etuis. 

{( ) Tin u .i\ with two median \-i How lines and libiil .niM-d 
sihiiy lines /«fs. /if/«r l-'.ibm ms 
to) 'riioiaNwillitwosli.nl median pah lines ami a wlnii-potli 
mi each side ///,;■< i ni l heobald 

(I) 'llmiax with laige lab-ial while spots in limit, smaller 
ones by the wings, two narrow nie«han vellow lines, and 
two posterior mi hmedian wluti lin<-s lilu '1 lienKild. 

(i*) 'llioiiix with a white W-shaped aiea in Irmit. a prolonga¬ 
tion curved on each side enclosing a liioivu, eye-Uke 
«ipot —alba Theobald. 
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(o) Tinu.ix with white frontal median spot, two large lateral 
spois, one small spot on front ol wings, one narrow 
median white line and narrow submedtan lines on 
posterior half. Last two lund tarsi while —wellmant 
Theobald. 

(h) 'L'horax brown, with broad white line in trout, extending 
laterally towards the wings, wlieie they swell into a 
large patch, a white line just lx-luml wings. Last two 
hmd tarsi white- allupcs Theobald. 

(1) Tliotax with sdveiy white sjxtt on each side in Iront, small 

spot ovi i loot oi wings, .mil .1 white spot over the base 
of the wings pscudouigcriu ’I heobald. 

(j) Thin ax with iwo lateral wlute spots, the trout one the 
hugest, .i small median one near the head; two yellow 
median lines and a short silvery one on each side before 
llu* senli limn Simpson! Tlieofiald. 

i,k) thorax with a silvery white sealed area m front, and 
anotliei on each side in iront oi wings urgcnteomaoulata 
JheoUdd. 

ILj ’l'horax with a median, yellowish-white line, a silvery patch 
tin each side in front ol the wings, extending as a line 
yellow line to scutellum, and another silvery spot before 
base ol each wiug— pawn i 'I heobald. 

fM) Thorax with small grey-staled aiea in iiont of roots ol 
wings and three shoit creamy lines liehind- -nunu- 
/I'.smiii Theolialtl. 

(n) Abdomen bl.uk, tiltli segment with yellow 1kis.i1 band, 
sixth unhanded, (seventh) two medio-lateial white spots, 
(eighth) two basu lateral white spots; second hmd tarsi 
nearly white- dutna Theolsild 

(h) Abdomen unhanded 

U) Third hmd tarsal neaily all white. 

Tliorax with two laleial wluLc marks dnecled upwards— 
ajrttana Theobald. 

(2) First fund taisal all white. 

Thorax with one wlute spot anienoily, and one in trout 
ot each wing -a picoargi-ntea Theobald 
'i ltorax chest mi t Ihowii- trrrrtis Walkei. 

II. Uigs with white lines as well as basal bauds. 

'1 hoi ax brown, with whib- lines; ablomeii with basal bands- -grantt 
Theobald. 

III. Fore and mid legs with apical bauds; lund basal. 

Fouith tarsal of hiud-lcgs neaily all white — medio punctata 
Theobald. 

llasc ol iiud-inetalaiM, base* and :i]ie\ of hmd, <ind base ol lirst 
tarsal with pale banding— aesamcnm, Theobald. 

IV. L-gs unhanded:— 

(n) Abdomen liasally banded 

(t) 'l’horax with front hall silvery wlute, remainder bronzy- 
brown- p&cudomvea Theobald. 

(2) Thorax deep brown with scattered golden scales— albo- 
uphaltt Theobald. 

(,l) 'Jhuirtx brown with golden stripes —aunostnata 1 tanks. 

(6) Abdomen banding indistinct. 

Thorax with broad stheiy white patch on each side anteriorly— 
albolatcralu Theobald. 

(c) Abdomen unhanded. 

Thorax with six silveiv spots —argenteopunctata Theobald. 

(d) Abdomen with apical white lateral spots. 

Thorax unadorned, except for pale scaled hues laterally— 
punctotateralis Theobald. 
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{?) Abdomen with basal white lateral spots. 

(1) Thorax with two pale, indistinct, median, parallel lines, and 

two silvery lateral spots —mmula Theobald. 

(2) Thorax unadorned. 

White spot mid-head-- -tripunetata Theobald. 

No white spot —amesn Ludlow. 

C. Prolioscis yellow basally, dark apically. d 

Abdomen with apical pale lsuids - crassipcs v.m dir Wulp. 

D. Proboscis with median interrupted white line on basal hilt. 

Head black with giey margin - albomarginata Newstead. 

NoTii.—S. lambcrti Ventbnllon; S. leucomcra >, S. da* mote* Giles; S.itnocrura 
Giles, oi uncertain position. 


Culex Linuceus, 175b. 

Definition.- Culjuda: witli head covered with narrow, curved scale-* «ibo\e, 
Hat scales at the sides, and upright lorked scales. Male palpi long, .le.uiuin.ile. 
Female, shoi t. Thorax with li.ui- 
like, curved scales or nanow 
curved scales. Linear lateral vein- 
scales. 

Remarks. -- The important 
species are i'ulcv pifncii* L111- 
naius and C. futigam, \\ ledemann 

Culex plpiens Linnaius, 175K. 

Synonyms. ( ulci ,nilgai 1* 

Linnams, 1707. t . alp 1 urn* L111- 
na-us, 1767; ('. iigilm Jiigoi. (\ 
ctharn. Linnaeus, 1707; i om¬ 

nium* de Geer; C. rufus Meigen, 

181b; C. phvtuphagu a Ficallu, 

18K9. 

C. pipwn\ is widely distributed 
in Europe, Noitli Alnca, and 
Noith America, ivheie it is the 
common blown mosquito. 

Its general appearance is well Fu. anh Scutum.i ai of a 

shown in the lllusti.iLioii in ('uli.x. 10 simw S< ui.s 

which the head is brownish from ( \ llcr rheckdd. * Gulicid«eol Uie Woiid.') 
the golden-brown scale-s, .is are 
the proboscis, palpi, anil antomue. 

The thorax is dark brown, with gulden-blown oiuved scales, and with three 
black lines due to black bristles. Abdomen brown, with liasal yellow bands. 
Legs are brown and unhanded. t 

Culex fatigans Wicileiuann, t.sab. 

Synonyms.— Culex tritium* Wiedemann, 18.18; C. puugem s Wiedemann. 1828; 
C.pullipes Meigen, 1838; lleleionyihia deh*a Arnbal/.aga, 1890. 

This is the common brown house-mosquito ol the tropics, winch is believed 
to spread dengue lever. 

It resembles the* above, but has ouly two d«uk lines on the tlunax .is a rule, 
while the basal abdominal bands are white or pale cream colom, -md the first 
fork cell is longer. 

/IiDiNAS Theobald. 

Definition.- -Culiculap witli straight proboscis. slant palpi 111 both sexes, 
usually plumose antennae in the male, pilose 111 the iemole. Hmgs witli six 
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scaled longitudinal veins, and with the first submarginal cell as long as or 
longer than the second poslciiur. I'osi-hciitcllum nude. 




CHrUONOMIDjB 


Sot 


Chapter XXXV.). Loew suspects some of them' {Heemogogus ?) as possible 
earners of Filaria (especially F. Persians). 

The eggs are laid in rafts, and the larvae have respiratory siphons. A 
number of genera are described by Theobald, whose work should be consul!eel 
if further information is desired. 


LiMATiNiE Theobald. 

Definition. —Culicidae with elbow- 
bent proboscis and squamae on post- 
scutellum. ‘ Palpi short in both sexes. 
First fork cell longer than second. 

Genus, — Limatus. 

Family Corktiirid.t; 

Eysell, 1905. 

Definition. —Orthorrhapha tie- 
mocera with short proboscis not 
formed for piercing, without 
scales in the adult condition, 
with transparent larva rather 
resembling those of ('hiro - 
nonius. 

Remarks— The only reason 
why this family, which includes 
the genera Corclhra and Mo- 
clilonyx, is mentioned here is 





Ii-,. 401 —Hkao and Scutkt.lum 
OK vKl)ES, TO SHOW SCAl.hS. 

(After Theobald, * Culicida 1 of 
the World.*) 


that it has only 
separated irom the Culirida*, ol which it formed 
Culicimorplue. 

Family Chironomxdas. 


eeiitlv been 
subiamily— 


Synonyms. -T ipula rice ntlijormis, ('uliiifes Newman, Tipiladcs 
Leach, Chironomii Zelt, f'hironomnue Eondani 

Definition.- --Qrlhorrhupha nemaloccra with head small, often 
retracted under and covered by the thorax. Ocelli absent. No 
transverse suture on thorax; eyes roniform. Antenna* from six to 
fifteen joints: pectinate in mido, simple and composed of fewer 
joints in female. Wings without veins along the posterior margin; 
cost.al vein ending near the t ip of the wing. 

Remarks.-— The Chirnnomida: include over 800 species of very 
delicate and often quite minute ilies, popularly called ‘midges,’ 
which are found all over the world, especially near water. 

Kieffer classifies the family into three subfamilies, as follows:- - 

A. Media and cubitus united by a cross vein—- 2 " anypints. 

B. Media and cubitus united only at the base. 


I. Thorax humped over the head— Chironotnhue. 

II. Thorax not humped over the head— Ceraiopngoninee. 

Of these throe subfamilies only the last concerns us. 
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Subfamily Ceraiopogoninal Kieffcr, 1899. 

Definition.- -Chiroiiomida.' with the thorax not prolonged over 
the lie.id, antenna.’ with fourteen, rarely thirteen, joints in both 
m ami 1 lie last joint never longer than the two preceding taken 
iogeJ.i 1, while the last ii\e aie longer or almost the same as the 
pi eeeilmg joint. 

Life-History. The eggs may he laid on land or water. If they 
are laid on land iln- lar\,e and pup.c resemble those of Phiebototnus, 
prc.scnlly in he dcsei ilu-,1: while il they aie laid in water they occur 
111 small' liiNri'. ,*f iluriv to sixty eggs. The larva is snakc-like 
and 1i.msp.imit, and lives on the suiface of stagnant water, or 
s|ciwl\ llow mg mi earns, along which it wrigghs and finally develops 
.nto a dark coli.invd inacii\e pupa, with usually breathing organs 
on 1 In-1 hoi a v. w Inch lloai s on t ho sui fare ol the water. 

Genera.- The sublannly has been especially studied by J. J. 
Km-H-t, who iicugui/es the following geiieia: Lcplocanops Skuse, 
( i'i si }i\u sfntlo Ku Iter, CuliioiiL's Latieille, 

iNmj: (Iimiut l*oey, 1S31 :/.V.:w Kielier, l^w, Ifrachypogon Kieffcr, 
<'thi/i‘lop!ms Km Her, iNipj, I’ulpomyia Alergeh*. 181X. Oi the 
o.l,i-i gem-ia usu.dly iiieniioiied he eoiisideis Tcrsesihes Townsend, 
iro.j, and Mwh'io/vf'its Noe, 11,05, to be simply synonyms ot Lcplo- 
1 >• tinps Skuse, 1NS1; and Z'.svi hophtenu JMtillipi, 18(15, Tctraphnra 
I’lidlijM. im» 5, and l>nl\morpiiUps Wiyeiilx rgh, 1X85, to be identit al 
wiih eii her ( 01 ('uln "iifcs, but which it is impossible to 

sjv, as tin d.-script mils aie too mi]»eilect. 


AYv of (it•nerti. 

(, 1) Wings absent «u rudiiiifiit.u\. 

(•I ti) \\ mgs jio -eiii. 

(/.) \l,-ill.m i * piss \ein present (i.r., roll enclosed by a vein). 

(l‘t) \l'-i|i.ni-< iiliii.il (ois-, %ein aliseni. 

(, t Wing with lour to n\e very imbsiinct longitudinal veins, 
wing < lull shapi •!. the .interior margin with a long, 
«111 ve<! m'M ; the anti nn.u with alioul twelve joints. 

In) Wing nidi gin without long, r.ur\ed seta. 

Ui) PiuiioM.is and palpi nidimeutary. 

(nil) I’.dpi mil nidinu ntary. 

(<; Antenna- with not more than ten joints. 

(*,) AnUnn.e with thiiteen to iiiteen joints. 

(fi Ann i,n.v Hi'111 joint, d (Korop,,m .mil trojnc.il genera). 

U 1 \\ III;-. li\ii 1H- 
(i'1'J W mgs .}»«>( 1 ,. 1 >’ 1 j <1 un lit. 

(/;) Am, 1 me loin 1,1 n <>i Jess joints. 

(fi) 'Jhor.ix loiiiuli-d .uni not produced over the head. Antennae 
thin,-eii to loin teen joints, legs ol moderate length. 

(//) Antenna- thiiln n joints U) l.rpltnuHops. 

' (/ill) Antenn.e loiniitn joints, plumose in the male, sparsely 
paired m tennde. 'I yjuc.il wing venation. 

(t) Wings hairy; last joint ot tarsus with an empodium. 

(j) JimpocJiimi well developed, almost as long as the claws, which 
an- without seta— (?) ( ciulopogon. 

()i) J-'mjiodiuni not so distinct, Jess than half as long as the claws, 
which have se tae on the underside—(4) Culuaides. 
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(11) Wings bn.re; pulvilli ami cmpoduim wanting. 

( j ) Wing Willi K, distinctly separated Iroin U 2 4 and not i imin-i'ti'd 
with il by lho cross'\cm like \i. s (.=>) Uc'n<t. 

[jj) Wing with K, present, cells sometimes indistinct. 

(k) Media wanting- -(o) Ihachvpngon. 

[kk) Media present. 

(/) J'Vmoia uii.iriued (7) C, rutuU>pim<:. 

(II) Some of the femoia ^pinosc beneath - (ft) l\tl [»unyut. 


Leptoconops hkuse, j t sSy. 

Synonyms.- -Tersestlies Townsend. 1 .Si ,; Myiinoly/nta Noe, 11105. 
'riu* llies oi the genus are. lound in Kg\pi, Au-sti alia, New Me.xii n, 
and llalv. 


The v.u ions juries aie L hcrlc^i Ki« Her. njoS: /.. slyrj'us Skii-e. 
iSSij: L. lorn ns Tow nsend, iSij \\L. /v; it Noe, 11)05,• and L. irnhtn s 
Noe, and they can he 1 «■« ogm/cd as billow's: 

A. Antenna-ol t he leinale. t wvl\ 1-joints, wit h \ ell inllates iwire a- 
long as the iliiekiuss ol the joint. l’alpi I In ee jointed. (’0st.1l 
Uel Vllle slops at the euhlilH. Leg's without -pllif-i, e\ee] >1 lour 
unteiior: nn iaiai-si t.irsal liool.s '.iinjile (Kgvpl- L. kofcszi kieller'. 

J». Antenna- of tlio lein.ile tJiiitei-n aitie|e». 


1. l’alpi with lour joints, li.gs wiilioiu sjiim iai-al hooks 
Simple, costal llerxille **t 1 ip*s at i lie lubltlis, llagelllim 
with den se \ ei 1 ieill.ii 1 s, [ ViiMralia J . s/\ ,-/// s Horn). 

11 . l’alpi with 1111 ee joints. 

pfl Legs wnlimit spii usal hooks simple, cost, 

itei \ 111 e iieai ly m t lie e\t 1 einiiy ol the wing, vei 1 iril- 
l.ites ol llagelli it lnlle shorter (hail thickness oi 
joints (New Mexico- /.. loncn s Townsend■. 

(//) Legs aimed with spinules, cspieiallv the tihias. 

ti) Tai-s.il hookleis ot the li m.de w itli one laige ha-sal 
tooth: those o| ihe male minpial; tile anteiioi 
wit h one long. « ill ved. S shaped mot h: 1 lie |>us- 
let mr with a short, an ln-d tooth fltak L. Unit 

Not’ 1. 

(.'! Taisnl booklets ,1! the female with one si mug basal 
tooth, llagellum w'ith snitii \ertieillati s, s]>inose, 
and siiongei than in k /■»’::// (ltalv L. iniLins 
Noei. 

New .spe( tes are/../ai/iti-Weiss, i-ju. runisi.i; and / iuhnitphts KmU-rlein, 
1 *><»7, South AI1J1.1. 


Ceratopc-gon unsu sfriclo Meigen, t^o 

Definition.- Ceialojjogonmu', with longli.iiied wings, espci iall\ 
111 the female, and with a \ciy appau-nt and liaii v «inpodmm on 
the last joint oi tlu; tarsus. 

Type, Ccnilopogon hi/>iimtjliis Liimaus. 

Kielfer has subdivided this gemis into the siihgeiu ia ('i‘i<tlojoyon, 
Alriihopogon, and Uunipuinyut, but none ol the fpub-s ol tlies'- 
genera are definitely known to suck the blood ol vertebrates. 
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although Austen stales that in the type specimen of the species 
C. castaneus Walker, 1848, the abdomen is apparently distended 
with blood as far as can be judged by external examination. 

Culieoides Latrcille, 1809. 

Synonyms. —Ccratopogon Meigen, 1803, pro parle ; Chcironotnus 
Fabricius. 

Definition.—Ceratopogoninje with body small, pilose, or bare. 
Head depressed in front, prolonged ini o a short rostrum. Proboscis, 
which is markedly longer than the head, with fleshy labium; labrum 
horny, seated on base of labium. Maxilla,* long and horny. Antenna 
filiform, fourteen-jointed, hairy, with the second to eighth joints 
cylindrical, ovate, and the next four or five more elongate and sub- 
cylindrical, and the last joint ovate and cylindrical. Subcostal 
vein ending much beyond half the length of wing: radial ending 
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Fio. 402.— Culicoidi") Jmliiaris: Female. 

(After Austen,' British Blood-Sucking ldics.’) 

near tip; cubital ending by the tip. Abdomen composed of eight 
segments. Legs almost equal in lengt h; femora armed beneath with 
spines. 

Type. —Culieoides puli cur is Linna-us. 

There are over one hundred known species ol this genus (and 
many more have been described since this statement was first 
written), in which only the females suck blood, which they do most 
viciously, and though they are not known to cause disease, still 
they give rise to much irritation, especially as, being very small, 
they can get through any ordinary mosquito-netting. The eggs 
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of the naked species are laid in water, attached to floating algae, 
and give rise to white worm-like larvae and small pupa:, with 
prominent respiratory horns. The eggs ot the hairy species are laid 
in decaying vegetal matter, and give rise to small larvae. 


Culicoides grahami Austen, 1909. 

Synonyms. —Culicoides hahereri Becker, 1909; (Ecacta hostilissima 
Pittuluga, 1910. 

This minute fly appears to he extremely common, and to be 
almost the most troublesome of these biood-thirsty insects in 
tropical Africa. It is known in the Spanish Cluinea, Ashanti, 
Congo Free State, Uganda, Kameum, Southern Nigeria, Angola 
For fuller particulars see Austen’s 'African Blood-Sucking Flies,’ 
p. 7, Plate I., Fig. 3, and Pittaluga's works. 


Culicoides varius Winnortz, 1K07. 

This is the blood-thirsty species in Europe. 

CEcacta Pocv, 1851. 

This genus is closely rcl.ited to Ccralopoguu and Culicoides. The antennas 
have lillcon and the palpi live joints. Ocelli aic present. Tlie wings have 
few cells. The tibial spurs and the pulvilli are absent. The sexes are similar, 
but the antennae: of the male arc more hairy than those of the female. 

Speeies CEcacta furens l’ocy, 1851, found in America, but according to 
Austen CEcacta hostihssima Pittaluga, 1912, is the same as Culicoides 
grahami Austen, 1912. 


CEcacta lurens Pocy, 1851. 

This is the jojen of Cuba, wliicli is said to Iks very irritating. Its length is 
2 millimetres from the head to the end of the abdomen. Frons and antenna: 
rufous. Thoiax bronze-coloured with fuscous spots; abdomen fuscous; legs 
with whitish articulations and a ring upon each lemur; tibia fuscous. Wings 
broad, whitish, with fuscous spots. They arc covered with minute scales and 
possess conspicuous marginal fringes. 

Benia Kiefter. 1899. 

Synonym. —Ceratopogou Mcigen, 1803, pro parte. Ccratopogoninas with 
bare wings and tarsi without empodia. Radius with three branches. 

Type .--Bczzia ornata Meigen, 1803. 

Braohypogon KicfTcr, 1899. 

CeratapogonineB with bare wings, media coalescent with R,! pulvilli 
absent. 

Type. - -Brachypogon vitiosus Winncrtz, 1852 (?) 1S46 (?). 

Ccratolophus Kieffer, 1899. 

Synonym. —Johannseniclta Willislon. Ccvatopogonimr with bare wings, 
simple R, and R., connected by cross vein, tarsal claws without teeth. 

Type.- - Ccratolophus femoratus Fabric ius. C.fulcitfioutx Austen, 1912, is the 
first Ccrotolophus to be described in Africa, 
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Palpomyia M«-u**U-. 

Synonym. X\h'riyf>tu TCiun-r. 

L-ihUnf'i%-hihtr with bare wings ami iiw i.nlial alls U pii-scnt, media 
sample; •■(•me or all tlie leniora spinosc umlei ikmiIi; puhilli uiul emjMidiu 
wanting 

Foul .subgenera; Allusion Jiowl.mi. Sj'/uirviuyas Stephens, lSjy, 

Si nrh>y:u Mergele, iSlS; lhluomya Niv. ISJs. 

I U1IIV )sY( 1101)1 IM.. 

Definition. Oiflmnlhif'lhi iii'inulm ,;*/ without oulli, .mil with 
body densely cowivd with n.aiso bails. Thora\ without trans¬ 
verse Milure. Antenna; long, si\ieen-joiuied. Wings very broad 
.md hairy. No dismidal fell. lags long. tibi.e without spurs. 

Remarks. -The members of this l.nnily are small, sometimes veiy 
small midges, with 1 bo bodies and wing* thickly <o\ucdwiih hairs 
.mil s--.de-, w hit'll give I hem a mo-i eli.n aeln isi n: appearance. They 
are lound all over the wmld. and have a pivli-n-nee for dam]), 
shady place*, while ibeir laiv.e have been lonnd m damp places - 
in cracks in roe.ks, old wall-, < ie.: in i oil ing vigeiat ion, liquid filth, 
and water. The blood--licking genua me: VhU'l>rUmus and 
Syconn belonging to the IMilcboiMinina-. and possibly one in the 
I’svcbodina*. 

The l\vc.hodida- are r.lassitii-d into two subfamilies:-— 

(i! I'syclioJinto - 1*- vebodida . in wlii>*b the se» olid longitudinal 
\ fill gives off it-, lir-t In.in* b in the root ol the wing. The Jemale 
lias a horny ovipositor, while i In- male lias two claspu-. 

(j) Milchalominer I’-vehndida-, in wliie.b the second longi¬ 
tudinal vein br.inr.1us after it has p.i-scd well into the body oi the 
wing. The female has not got a horny ovipositor, while flic male 
has three clasp* ns. 

Srni-A.MU.v I’-vi iiniu.vi:. 

Tiu- geiiei.i VcrUonu and 1‘sychn.lu .mil t lit ii allies belong to this 
-iibf.mnlv. As ,i ml*- it is .stated that tlie-e Jln-s an- nol blood- 
-ii'kei', Iml llowlett slates ihai an Indian species occasional! v 
-il 1 1\- bbiml. 

Si hi \mji.y I'm i-uuiuwiN i. 

Tins .-iibl.mnlv i- "I import.nu-e not iiici*-l\ lu-e iu-e il contains 
blood-slicking 11: -, but luean-e the g( mis/7//rWc;/m.s is aeeu-ecl 
of spreading tin ‘ liie.- l>.i\s' l-Vin.’ The two blood-sucking 
genera may be (list ineuMu-d a- billow-.:- - 

(i) Two simple \eiiu beiwieii * lie ioil.s < <i t J ■• - second and fourth 
longitudinal veins- J‘/ihh- b-ums. 

(j) One simple vein betw«in ih*- folks ol the second and lourth 
longitudinal veins. Severnh longitudinal \» m vuy sboi.- ,S yc(>ra.\. 

Phlebotomus Kond.mi, iS.|*». 

Morphology.- IMileboloniina*, with mouth paris formed for pierc¬ 
ing and sucking, palpi ol live joints, antenna- long, filiform, composed 
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normally of sixteen segments. The thorax is mainly mesot borax, 
the prothorax being very diminutive, but the seutelhim and p« 1 -1 - 
scutellum are well developed. Wings hairy, narrow, wiih second 
loiigitudinal vein twice forked, thus forming one of the two simple 
veins between the forks of the second and fourth longitudinal 
veins, the other simple vein being the third longitudinal. The 
cross veins are placed near the basal fourth of t lie wing. Legs vei v 
long and slender, and densely clothed with scales. I’ngiies simple. 
The abdomen has ten segments, the last being modified tor the 
genitalia, which in the female are flattened, leal-like sliuetmes, and 
in the male very complex structures composed of superior elaspers, 
inferior claspcrs, submedian lamella*, and intermediate apptndages, 
and a penis. 

The. buccal cavity is wide in front and narrow behind, where it 
leads via the pharynx into tin* <csophagus, which divider posienoily 



l f io. 403. - -Phlcholomus (lubosa/itii Xi.vio.-la-«\rio-,, oj" >. 
(Proni a photogitipli l>v J. J. Hell ) 


into two tubes, one leading to the -.licking .ind the other 10 the 
mid-gut, at the posterior extremity ot whirh are situate tin* font 
Malpighian tubules, after which come the -mall and knge mtesl Hies. 
Attention is invited to the presence of the sucking stomach, and 
to the number of the Malpighian tubules. 

The female organs consist of ovaries, from uliii.h the tubular 
oviducts pass to unite before reaching the base of the mlnior 
claspcrs. There are two spermatheca.*. 

The male organs are testes, seminal vehicles, ejaculaiorv dint, 
pompetta or little pump—which regulates the c v| i *'l the spei- 
rnatozoa -and penis. 

Life-History.—After fertilization the female takes a meal ot 
blood, even though she may have previously sucked blood .She 
then lays some thirty to eighty eggs in damp places, usually cracks 
in rocks, stones, or bricks, and in doing so is apparently much 
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exhausted, and in captivity may soon die. The eggs vary in size 
in different species from 0*15 to 0*5 millimetre in length. They 
are elongate oval in shape, marked with longitudinal dark marks, 
connected at places by means of cross lines. The eggs arc laid 
singly, and require four to six days in warm, and fourteen days in 
cold, weather before hatching. The larvae measure some 2 to 
5 millimetres in length, and are composed of a head without eyes, 
but with well-developed mouth-parts and a Y-shaped mark, and 
cylindrical body of twelve segments, each with a transverse row 
of spinous hairs, and with spiracles on the first and penultimate 
segments. The ch.iract erist ie point about t he larva; is the presence 
of two very long bristles situate on two tubercles on the ultimate 
segment. These bristles may be as long as the head and body 
taken together. The length of the larval stages depends upon the 
air temperature, and may last from two to fourteen clays. 

Tlie pupa, 2 to 5 millimetres in length, is motionless, lying in the 
wrinkled, brownish larval skin which envelops its last three seg¬ 
ments, and by which it is attached to the stone on which it lives. 
The 1 duration of the pupal stage varies from eight or nine to twenty- 
eight days. The whole development, therefore, requires about one 
month in warm and two months in cold weather. 

Habits. —These little flies are essentially nocturnal in their habits, 
but are attracted by light. During the day they lie up in cool, 
shady places in houses, etc., under bricks, in hollow trees, behind 
shutters, books, pictures, etc., often in bathrooms, and more often 
in latrines. They are very small, and can easily pass through the 
meshes of an ordinary mosquito curtain and fill themselves with 
human blood; or, failing this, they will content themselves with 
animal blood— e.g., that of cattle, dogs, frogs, geckos, serpents, 
lizards, etc. They fly quite silently, and only the female; bites, 
and that only at night. She appears 1 o be stimulated in her biting 
propensities by an increase of humidity and temperature, and will 
even crawl under the bed-clothes to get at her victim. During the 
act of biting the posterior end of file abdomen is raised, while, the 
whole, abdomen becomes much distended with blood and reddish 
in colour, except at the posterior tip. 

The originally replete female becomes half empty in sixteen, 
and quite, empty of blood in thirty-six to forty hours. When first 
gorged, she cannot fly easily,' and may he unable to escape from 
the mosquito curtain, where she may be caught while quietly 
digesting her enoi inous meal. During the flay, as already stated, the 
flies remain resting in cool, shady places in houses and other buildings, 
under bricks, in hollow trees, behind shutters, pictures, books, etc., 
and are often found in bathrooms, and more often in latrines. 

The larvae are very difficult to find, because they are. so small, 
while the pupae are even more difficult to sec, because not merely 
are they small, but they are also of a colour similar to the stones 
to which they are attached. Hence the habits of larvae and pupae 
are not well known, and require to be restudied. Their presence 
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may be determined, even when they cannot be found, by placing 
the stones in a glass case or under fine netting, when the adult flies 
will appear in due course if any pupa: are present. 

Pathogenicity. —Phlebolomits papatasii Scopoli, 1786, is the carrier 
of the virus of' Pappataci fever,’ and the whole genus is composed 
of virulent blood-suckers, whose bite is generally severe, and may 
be quite painful to non-immunc, new arrivals, when the sensations 
produced by the bite is staled to resemble that which people imagine 
ought to l»c experienced by the application of a red-hot needle. 
The area of the bite becomes a small rose-red papule, surrounded 
by a reddish macula, the total result being a maculo-papule, which 
may persist for several days, and is associated for a day or so with 
a sensation of itching. Children are especially liable to be attacked. 

Prophylaxis.- -Newsload classifies the possible means of prophy¬ 
laxis into—(1) Repellents, (2) fumigation, (3) light, (4) artificial 
air movements, (5) traps, (6) nets. (7) destruction of breeding- 
grounds, and of all these he thinks that very fine spraying with a 
1 per cent, solution ol formalin is the most effective, especially if 
performed during the day into the dark portions and angles of the 
sleeping-clumber, while the mosquito curtain might be sprayed 
towards night. He thinks that an elect tic fan and a modified 
biscuit-box trap lined witli dark cloth and placed high up in dark 
places of the sleeping-chamber would be useful. Major Crawford 
recommends the. following ointment for personal u*e: Oleuitl anisi, 
1 drachm; oleum eucalypt i, 1 drachm; oleum t erebint hin;e, £ drachm; 
and unguentum acidi borici, 1 ounce. 

Species. —The species arc /airly numerous, uiul may be grouped geographic¬ 
ally as follows:— 

Europe. — Phlebolomits papatasii Scopoli, 1786 (type species); P. tninutus 
Rondani, 1840; P. tnascihi Grassi, iyoS; P. nigetrrimus .Newstead, 1911; P. ptr- 
niciosus Newstead, 1911. 

Africa. — P. duboscquii Neveu-I.em.uro, 1906, found in Timbuktu. 

Asia. — P. papatasii Scopoli, i78<>{?); P. orgeniipcs Annn.nd.de, 1010; P. major 
Annandalo, 1910; P. malabariats Annaudalo, 1910; P. baba Aunandsile, 1910; 
P. himalayensis Annandalo, 1910; P. pevturbans Mcijcrc; P. angustipennis 
Meijore. 

America. — P. vexatov Coquillctt, 1906; P. cruciatus Coquillctt, 1906; P.ros- 
trans Summers, 1912. 

Newstead gives the following table for the purpose oi, recognizing the 
Phlebotomi of Malta:— 

A. Abdominal Hairs Recumbent :— 

(a) Integument black. Large species. Palpi with second segment 
slightly longer than the third-— P. tngemmus. 

(ft) Integument oc.lxreous. Small species, Palpi with second seg¬ 
ment one-half the length of tho third- P. mnniiu > and 
P. tninutus var. africamts Newstead. 

B. Abdominal Hairs more or less Erect :— 

(a) Legs in both sexes relatively short; average length of lund-leg 

3 millimetres— P. perniciosus. 

(ft) Legs in both sexes relatively long; average length of hind-leg 

4 millimetres—P. papatasii. 

Other species are:—P. squamiplairis in Khartoum: antrnnatus. Gold 

Co as l; P. vexator, P. legen Mansion, 1914, Corsica; P. ditbosequn, Mauritania. 



8 io 


THE DIPTF.HA 


PhlcholotHiis vcmtcnrum Townsend, 1913, is believed by Townsend 
to bo the earlier of Verruga peruviana, blit Strong. Tyzzcr, Bruits, 
Sol lards, and (iastiabmu consider that tlie observations need con- 
finnat ion bi fore t hey can bo accepted. 


Phlebotomus papatasii Seopoh, 17W). 

Synonyms - ('yuiphrs mtdesfus Costa, iSjo; Hnmasson minuitts 
Locw, 1K44. 

Newslcad leports that there are two distinct colour varieties of 
this insect- \ i/.: i,i'i \ unitormly ]>ale variety which is to be con¬ 
sidered tvpiral: and (2) .1 variety with a daik iringe to the cosia 
and hind inaigiu of wing. These two varieties he distinguishes 
as the pale variety and t hi* daik variety. 

Pale Variety. Almost uniformly pale, translucent, ochreous; 
thorax with a long, dull, rod-brown median stripe and a single spot 
of the same colour on either side near the trout: wing fringe not 
markedly darker 1 linn 1 he hail s on 1 he disc of t lie wing. 

Dark Variety.- -h'eniale with, general colour oi pale foim, but 
with wing fringes smokv grey, and some of the hairs on the veins 
al-»o dark grey or nmokv gi t v. The male was not ob«er\ ed. 

Life-History.- -Ovum when tirst expelled shows the oolemma 
(interior! and <1 mieropvh* at anterior end. The first instar of the 
larva, is caterpillar-like. Two paiis ol eaudal bristles, one much 
longer than the other, the other pair \erv short, l.cngth, 2 to 
3*2<S millimetres. Pupa with abdonieii curved upwards in varying 
degree. The eggs hatch in six to nine days, ami the larva*, which 
live in tin* earth, become pupa* in about eight weeks. The. total 
item of development is about ten to eleven \\ neks, and the life of the 
ily is about eight days. 

Pathogenicity.—li is the < an ier of I’appataci fevi r. 


Famim Si mi 1 iio/k. 

Synonyms. Mc/itsinidrc, Tifwlmias 3\leigeii, Simulidcs Zclt, 
'“imulitcs Newman, Simnhnec Uondani. 

ujflitirrlhiplia ncwattm'ra'w it hout ocelli: without tiansverse suture 
011 tin* thorax; with short legs, in which the posterior tibia* and the 
first |*»* 1 s 1 ol tlie. hind tarsi are dilated: with short, straight, cylin¬ 
drical, eh \i-ii jointed anteiin'.e without seta*. Kyes of the male 
are large, and un*i*t in the middle line, while those ol 11n* female are 
smaller and s t pa rate. Size, i *5 to 4 millimetres in length. 

The Simnhidee 01 M clusinidat are the sand-flies, also called 
‘ brulots ’ or ‘ potu ‘ Hit-, and have a wide distribution, being par- 
tie.ularly found in tin* impii*-. but aie also well known in Kuropc. 
Though hii. ill in size, th« v are great bloo< 1 -suckers, attacking man 
and beast, and also olliet iie-eel.-s but onlv tin* females suck blood. 

Though there is only one genus, Melusina M eigen, 1800, more 
correctly known as Sitnulium l.atreille, 1802, there are. very many 
species - i.e., about seventy—of which Simulium reptans Latreille 
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and .S', hirtipcs Fries arc known in Scotland. S. cohimUiciensc 
Schonberg, locally known as the ' banat,’ is the cause of much 
destruction of cattle in South Hungary. N. indinim Bcchcr is 
the. ‘dam din' of Assam, which is a cause of irritaliou to tea- 
coolies. 5 . damnosmn Theobald in I’ganda, where it is calhd 
‘mbwa,’ and in the Sudan, where it is called * kunteb': and 
.S’, griseicollis Becker, of Dongoln, locally called * nimetta,’ are very 
virulent. Austen says that t he ' potu ’ flies were accused of having 
caused the death of coolies while constructing an Indian road. 
The effects of the bite of tilers' small insects is most irritating, and 
the appe trance ol a person after a seven* attack is most peculiar, 
the face and lnnds —i.e., the. exposed parts--being covered with 
papules. 

Life-History.- -The eggs aie. deposited on stones or plants in 
running water. The larva is broad posteriorly, where it possesses 
a siK'kei, capable of attaching it to any convenient object An¬ 
teriorly it has two fan like oigans. It moves about in the water 



after the manner of a leech, and also by the aid of a silken thread 
which it spins. It feeds on water plants. The larval stage lasts 
about a month, when a cocoon is spun, inside which the pupa is 
formed. The pupa breathes by means ol branched filaments, and 
at the cml of a week becomes the imago, which is carried 1o the 
surface of the water in an air-bubble. 

Habits. -The Simula die Jive in the open country, and very 
rarely enter houses. They can be found in the early morning, or, 
better, in the late afternoon, Hying in clouds. During the day¬ 
time they can be found on trees, glasses, etc. It is common to 
find the males cpiite close to the streams in which the eggs, larva*, 
and pupai abound; but the female can apparently travel for con¬ 
siderable distances in search of food, and can quite easily be caught 
on the wing. They may also be found in the ears of cattle, donkeys, 
etc., where, they feed. They are not all vicious, blood-thirsty 
insects. Thus, for example, 5 . vc misfit nr Say is said to be quite 
peaceably disposed. It is quite possible that in some instances 
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mistakes have been made with regard to the blood-thirsty pro¬ 
pensities of some species, and it is possible that the real culprit 
was one of the Ceratopogoninae, and therefore it is necessary to be 
quite certain that the insect in question is really a Siniulitun, and 
this can only be done by careful examination. For purpose of 
quick field examination, it is as well to inspect the antennae care¬ 
fully, as they arc fairly characteristic. 

Enemies. —The. Siniuliiihr have many enemies, among which 
may bo mentioned the larvai of the May- and that of the Caddis-fly, 
and many kinds of iish which prey upon the larvai, pupa*, or flics. 



Kiu. -Simcmi'm Lakva. Pit,. .jog. - Simuliijm Pupa. 

U».) (X8.) 

Classification. —The genus has been divided into two subgencra 
by Koubaud— i.c., Prasimuliitm and It usintulium, but the differenti¬ 
ation of the species is very difficult. In fact, the family urgently 
requires revision. 

Pathogenicity. —Although sand-flics arc very irritating, and cause 
the death of cattle, it is not known whether they arc the carriers of 
any definite disease of cattle or man, though it seems 1 possible 
that they may be associated with the spread of pellagra, as Sambon 
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has suggested; but more will be said on this subject when dis¬ 
cussing pellagra in'Chapter LXXHI. 

Marehoux and Borret have suggested that sand-flies may play a 
idle in the transmission of leprosy. 

Family Blbpharoceridjb Locw, i860. 

Ortkorrhapha nematocera, without discal cel! and with a secondary set of 
crcasc-like lines on the wings. 

In this family the genus Curnpira Ostcn-Sackcn is said to contain species 
which suck blood. The larvae live m rapid streams. C. torrentium (Muller) 
is found in Brazil. 
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DIPTURA {concfutit'ii) 

MUSCIDiE AND ALLIED FAMILIES 


Flit*. Orthonh.ijilu Ur.n Iivumm T.il>:inul:r—Lopliila’- Asilidjr- I’horida: 
Si‘iio|uiiifl r I*nipnl.t Cy« lorrh.iplui—(l-htrid.i: S.iro>ph:i}»id:v - - 
Musrid.i - Amlmmyni.i J’u puur.i-- KHcrencus. 


BITING AND PARASITIC FLIES. 

Tiiis chapter tl-als with all those insects which conic under the 
leim ‘ biting and parasitic* dies.’ 1 n medicine they are of importance 
because of their blood-suf king habits, through which they aio able 
to disseminate animal paiasitis. Further, the lai va* of certain 
species may inter the shin or the alimentary canal, and cause 
iiritation and disease in this way (Myiasis Hope, 1^37). 

Continuing the classi heat ion of tlic Dipteia already given, the 
lLrst section included in this chapter is that known as the Hracliy- 
cera. 


SUBORDER I. ORTHORRHAPHA. 

SKC i n )N r J JKAOll VCKKA. 

The principal On horrliaplia Drachyccra may he divided into two 
groups:— 

fiRorr 1: Brachycera IlvnuraJaclyla with puhillifoim 

unpodia. Larva* with a tenninal posterior stigma. Families: 
Tabaniike. Leplida*, Slratiomyida*. 

Ciion 1* 2: Brttchyccra lJeteivihutyla.— Imago with empodia un¬ 
developed or blistle like, PoMmor stigma of the larva not ter¬ 
minal. Families: Asilida*. Empidida*. 


I5KACIIV0EKA IH)M(b()J>A('TYLA. 

Tlic families with which we are concerned may be recognized as 
follows:— 

A. Antenna* composed of more than five joints, or third joint 
complex. 

I. Squama* large— Tabanidcc. 

II. Squama* small. ‘ ""~ 

. Tibia with sinus —Lepfidcc in pait. 

JfrftMenna* composed of three joints or third joint simple— 
' • \ Leplida in part. 

8x4 
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Family Tatjanidaj. 

Orthorrhapha Brachyccra with bulky bodies and often large 
heads. The eyes usually meet in the males, but are separate in 
the females. Antenna' with third joint marked by four to eight 
annuli, but without a terminal bristle. Proboscis strong aiul 
prominent. Thorax narrower than the head. Wings with large 
basal cells and live posterior cells. Third longitudinal vein bifur¬ 
cate. Legs moderately stout. Kin podia large. 



Fig. 407. Tiri jiiii* her hi us Ltnn.i Fkmvli;. 

Remarks. -The Tabunida; are blood—licking llics, of whit h some 
2,000 species are. known. The blood-sucking habit is confined to 
the females, while the males live «>u the juices of plants. They 
arc variously known as horse-Hies, breeze-Hies, gad-flies, semi-Hies 
(Nile), and mangrove-flies (West Africa), and are distributed widely 
over the world. They arc in the habit of coming to water for 
drinking purposes, ami this has enabled them to be killed in large 
numbers by sprinkling the water with kerosene, which probably 
prevents them escaping from the surface of tlie water, and initially 
kills them by its poisonous effects. 

Morphology. —As a rule llie head is as wide 01 wit let than llu- thorax, oonvc >c 
anteriorly, and concave posteriorly, with. \cry large, bnlliaully colouicd eyes 
with golden-grccn or purple markings. 

The antennae are very distinct, but the proboscis, \ .tries, In ing v«*lv* *du»rl 
ill some genera and enormously long in otlieis. in the geneia t» wmt h it is 
short it hangs vertically downward* from the head. It consists oi a labrum, 
two maxillae with palps, two mandibles, a liypopliaiyii'c, and a thick labium 
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with well-marked labial palps (labella). The wings have a large discoidal 
cell and very elongate basal cells. 'When at rest the wings diverge at the 
tips. They may be mottled. The legs are large and strong. The body is 
brown, whitish, or yellowish in colour, but there may be markings on the 
abdomen. 





Fig. 408.—Antj-.n.njf. fit the Tabanidje. 




a, a', a', Silvius; b, b', (Tirysops; r, Itlnuorny/a; d, d', Cadicera; c, Porc-i- 
lcemus; /, Pangoma; g. Ercphopsis: /», JU*pido.seUiga; i,i', Tabanus; j, j\ 
Hicmatopotu.; k, k’, Ilippoceulrum. 


Life-History. —The eggs, which are spindle-shaped, and whitish 
in colour, are laid in raft- or flask-shaped masses attached to 
water-plants. The larvae live either in water or damp earth, and 
feed upon small animal organisms. They are spindle-shaped and 
segmented, with knobs or protuberances on the rings, cither all 
round or only ventrally. The pupa, which is free, is found in water 
or damp rubbish. 



Fit.. 409.- -Larva of a Tabanus. (X2J.) 


Pathogenicity. —It is possible that they may disseminate try¬ 
panosomes. The diseases m’bori in dromedaries in Timbuktu and 
souma in Segon are believed to be spread by Tab Anus dit&nialus, 
while the dromedary disease of Algeria is spread by T. ncmoralis 
Meigen and T. nigntus Fabricius. T. glaucopis Meigcn is infected 
with Herpetomonas subulata. According to Lciper, Clirysops is the 
carrier of Loa loa Cobbold, 1864. 
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Prophylaxis.* -Kerosene spread on water appears to be tlu* best 
method of dealing with these pests. 

Classification.— The family is divided into two subfamilies 
Tabanuuc and Pangoninie. 



Fn;. (to. 1 'iii’A (U-* Tiihtinii * kingi \imin. (Ainu KrN«.) 

(From the Fourth Report ol the ANellenine 'I mjuc.il Kiv.in li L.ilioi.itones, 

Khartoum.; 

Tauanivk. 

Tabanida* without spurs on the hind tibia*. 

'file important genet a of the Tab.mma* may la* recognize, 1 by tlu* 
following table:- - , 

I. Thorax and abdomen with iridescent tonientum- -Tcpido- 
sclagit. 

II. 'J'horax an<l abdomen without iiifl«—.* etit tomentum. 
r. Eyes bare. 

(«) Third joint <»f the antenna without basal tooth.- - 
(t) Antenna.* extiemity slender, ami Injoint 
elongate Ilipfunai/nnn (Fig. j.o8. k. k'). 

(2) Antenna* not remarkably ‘•leiHler and first 
joint not remarkably elongate ihema- 
(ofwfii (I'ig. -joft, /, j’). 

(b) Third joint of the antenna with well developed 
basal tooth- -Tubatins (Fig. 40.S, /, 

Lepidoselaga Maecpurt. TS3S. 

Synonym.- -HaJrus Perly. 

Lepidoselaga lepidota Wiedemann. 1:828. the mot lira fly of Erazil, 
is a well-known biter. (Antenna*: vide Fig. 40^, h.) 

Haematopota Mcigen, rS«»j. 

Synonym. —Chrysozona Meigcn. 1800. 

The number of species comprised in this genus is rapidly in¬ 
creasing. About 130 have already been described, and Austen 
informs us that many more still await desc ription from \fricn alone. 
The characteristics of a species belonging to this genus art -T 1 m* 
elongate antenna*, the peculiar wing markings (Fig. |U). ami tlu* 
peculiar arrangement of tlu* wings when at rest, wlun tin* bases 
meet together, while the rest of the wings diverge slightly and 
slope backwards and outwards. The species of Hcematopota arc 
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life-history of the tropical species is but little known, but Neave 
thinks that the majority of the species may have two broods. The 
life-history of H. plumalis Linnaeus is partially known. The egg 
stage lias not, so far as we know, been observed. The larva and 
pupa are of the Tabanid type, as described above. With regard 
to pathogenicity, Balfour reports El Takasha (' the attacking fly ’), 
probably H. tadturna Austen, is believed to cause swelling of the 
lungs in sheep and goats. 

With regard to individual species, II. phtvialis Lin me us is common 
in Europe, while //. grahami Austen. 1912; II. daveyi Austen, 1912; 
II. rubens Austen, 1912; H. beringeri Austen, 1912; H. critddis Austen, 
1912; arc some, new species recently described by Austen from 
tropical Africa. Other species are II. obscitra Lor.w,’r875 f in South 
Africa; II. villata Loew in tropical Africa; and H. bitllalifrons 
Austen in Northern Nigeria. 

Hippocentrum Austen, 1908. 

This genus is nearly allied to Ilrsinalopofd Meigen, 1803, but is, 
according to Austen, distinguished by the fact that the head is 
for the most part shining, the antennas extremely slender, and the 
first joint elongate (Fig. 408, k, k'), and the terminal joint of the 
palpi in the female very large and shining on the outer side, which 
is strongly convex, while the inner side is flattened; the wings are 
more or less suffused with dark colour, interrupted with pale streaks 
or blotches without the peculiar light markings of Ilmnatopota. 

Species. -II. versicolor Austen, 390.8, in Uganda and the Lado, 
H. trimaculalwn Newstead in West Africa, II. sfrigipennis ICarsch, 
which may be identical with II. Irimacululum, has only been found 
in Gaboon, and II. mnrphyi Austen, 1912, in West Africa. The 
females bite man and animals. The life-history is unknown. 

Tabanus Linna-us, 1701. 

There are over 900 known species of Tabanus, of which Tabanus 
bovinus Linmeus, 1761, is found in Europe, Asia, and South Africa. 
In the Sudan these, flies are called serul-flies: T.dileBniatus Macquart, 
T. grains Loew, T. taniula Palisot de Beauvois, T. fascial us Fabricius, 
r T. africanus Gray, may be noted. In West Africa they are known 
as mangrove flies. Recently Patton has described the life-'cycle 
of a Crithidia [C. tabani Patton, 1909), which is a true parasite of 
T. hilarius and another species. 

Subgenus Therioplectes Zeller, 1842. 

A number of species of this genus arc known in Euroix*. Therwpledcs 
micans Meigen, T. borealis Meigen, T. nwntanus Meigen, anu T. tropuus may 
be mentioned. 

Subgenus Atylotus Ostpn Sacken, 187K 

AtylohtsfufvHs Meigen and A . rustic^ Fabricius are met with in Europe, 
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Other Genera. 

In t<) o6 Grimberg described three genera, with one species in each, as 
belonging to the T.tbamn.'c—viz , Thtutnuisioaui- T. akwa in West Africa; 
Itoloceriar -II. Holulii ,--in Tropical Liast Africa; J'tuhtnuutvpnta- P.mgnata — 
in Tropical East All iea and Zanzibar; while other genera me lliwattma Meigcn 
in Europe, Dasybam Maequart in South Amern\i aurl Australia. Jiolbodimyia 
Bigot in South America, / 'dv h> , ii m hint do in (Vvlmi, Dutchlonts Osten 
Sachen in America, SUhnsciua Silunei in Smith \merit a, Aianthocera Mac- 
quart in South Amcru a, Dithtliiuu M.u quart m South Amenta, and Selasoma 
Maequart in Soulh Anu iu-.i. 

l\\Niit>NllN.l-,. 

Tabankhe witli hind 1 il »i;i■* armed at the 1 i]»s with spurs. 

I. Pro-Jin'.! w ‘'hurt. 

i. \n!riin.c longer tli.m tin* head ('/trysofis. 

Ant ciin.'f short < r than the head-- Silrius. 

If. Pinhnscis lollg. 

i. Proboseis lilt|e longer than the he.nl- ( adit n a. 

j. Proboscis lisiialK ninth longer than tlie head, olteu 

longer Ilian the hod\ - l’lnironiu. 

Chrysops Meigi iso 

This genus has heroine ol givatir importance smee Leiper has 
sliownihat it ini hides 1 lie t .nrier ol [."it hut Colihold, lSfi.j, which 
in its turn issii-perted to hi the tans olt’alih.n swellings. 

The genus is world wide m its disti ihution, ami is said to contain 
more than if»r> s|>e! ies. ol which "oiiie seuntccu or more have been 



found in the Ethiopian region. The African tlie* belonging to the 
genus are of medium si/e, not exceeding 10*5 millimetres in length 
according to Austen. Tin wings of 1 he majority show a conspicuous 
black hand (Fig. 41 3) running nemssthe surface. There are three 
ocelli on the crown of the head. The eharnctei s of tin* antenna: are 
shown in Vig. 408, h, b*\ in the latter the first joint is shown to he 
conspicuously swollen. During life the eyes are of a golden-green 
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colour, and arc marked with purplish spots and streaks, which 
Austen considers present useful specific characters. When testing, 
the wings are kept half open. 

The females inflict a very severe bite, which causes pain, in¬ 
flammation, and even at times ix*dema and fever. 

The eggs, which at first are white and later turn brown or black, 
are deposited upright in a single layer upon leave* and stems of 
plants near water, in which, or in the mud in the vicinity, the larva; 
live. The larva: and pupa 1 resemble! hose ot Tit ban ns, but in the larva 
the last antennal joint is longer than the penultimate, and in the 
pupa* the antenna 1 pioject beyond 1 lie head,. With legard to patho¬ 
genicity, tin* genus i* now known to contain the carrier of Lon Ion. 



As examples the following -pecie** may he mentioned. ('. dimi- 
diata van der Wulp, 1SS5, in West Africa ; tdts/inclifn'-vnis Austen, 
igob, in tropical Ahica generally: hi colot Cordier, 11)07, in Tropical 
East Africa; ('. silneen Austen, 1007, in West Africa: ('. magiiijka 
Austen, iqii, it* Tropical East Alrica ; ccnlitrionis Austen, 1011, 
in Uganda; C. cana Austen, njii, in East Alrica; and (\ disbar 
Fabricius ill the Oriental region. 


Silvius .M eigen, iSjo. 

This widely distributed genus may be exemplified bv Hildas 
fallax Austen, iyi2, found in Xortli-Eastern Rhodi-n.i, and .s'. 
d&cipicns Loow. The characters of the antenna* are illustrated 
in Fig. 408, a, a\ and a". 

Cadicera Macquart, 1*854. 

Over a dozen species of this genus are now known in t he Ethiopian 
region, of which the following may be mentioned: ('. inelanopyga 
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Wiedemann, 18 iq; C. chrysostigma Wiedemann, 1828; C. rubra- 
marginata Macquart, 1885; C. quinquemaculata Austen, 1908; C. 
biclausa Loew, i860; C. chrysophila Macquart, 1834; C. distanti 
Austen, 1912; C. speciosa Austen, 1912; C.flavicoma Austen, 1912; 
and C. obsettra Ricardo, 1908. The females have been observed 
to bite man, but very little is known as to the habits or life-history 
of the species of this genus. 

Pangonia Latrcillc, 1802. 

This widely distributed genus used to contain a very large number 
of species, but has of Jute been split up into several subgenera, 



Fiu. 415 .---Pangonia ruppclhi Jaennickk. 1807: Fr.MA.LE. (X 3 *) 


as may be shown in the following table taken from Miss Ricardo’s 
paper in The Annals and Magazine of Kahtral History, Scries 7, 
vol. V., January, 1900:— 

I. Wings with first posterior cell closed. 

(a) Eyes bare -Pangonia Latreille (subgenus Pangonia). 

(b) Eyes hairy -Pangonia Latroille. (subgenus Erephopsis 
,. Rondani). 

II. Wings with first posterior cell open. 
v [a) Eyes hairy— Uialovnineura Rondani (subgenus Dtalo- 
mineura). 

lb) Eyes bare — Diatomineura Rondani (subgenus Corizo - 
neura Rondani);' 1 , 
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The characteristic of the genus is the extremely long proboscis. 
The antennal characters of Pangonia are shown in Fig. 408, /, 
anti of Erephopsis at g in the same figure. The females art' known 
to be very blood-thirsty and to bite while on the wing, a feat which 
they can readily perform owing to the length of the proboscis. At 
the present time the life-history is unknown, and the pathogenicity 
is also unknown. 

As examples the following may be mentioned: P. rostrata Linnaeus, 
1764: P. varicolor Wiedemann, 1S2S; V. gnlosa Wiedemann, 1828, 
in Africa;/*, beckcri Bczzi, 1900, in Somaliland: V. riippellii Jaen- 
nicke, 1867, in the Anglo-Egyptian Sudan and British East Africa: 
P. comata Austnn, 1912, in East Africa: lHaUmineura suavis Loew, 
1858, in South Africa; 1 ). [Corizoncura) lincalithorax Austen, 1912, in 
Northern Rhodesia; I). {Corizoncura) penetrahilis Anstcn, 1912, 
in Northern Rhodesia; and J). [Corizoncura) hasta Austen, 19*2, 
in Portuguese East Africa. 

Rhinomyza Wiedemann, 1820. 

In this genus the first and second segments of the antennae arc 
short, while tin* third segment is composed of live rings (pig. 408, c). 
Moreover, the third segment lias a well-marked tooth. The pro¬ 
boscis is short. K. fusca Wiedemann, 1820, is known in Java, 
and R. denlicornis Wiedemann, 182.8, in South Africa. R- costaia 
Loew, R. edent itla Wiedemann, and R. p mill a Sehiner may also 
be noted, as may R. umbraticola Austen, 1911, in North-Eastern 
Rhodesia and Kalanga, while R. maatlala Surcouf is found in 
Madagascar. 

Other Genera. 

Other genera of the Pangoaiiuio are Dicrania Macquart in Brazil, A po- 
rampta Sehiner in Australia. Pilvotcra Tos 111 Cent m 1 Ameiica, Gotuops 
Aldrich in North America, Pclecnrhvnehus Macquart it Australia and South 
America, AJiatolcsies Willislori in California, Doyraltr nus Austen in South 
Africa, Schne Walker in South America. I'ronopcs J oew in South Africa, 
Gastroxides Saunders in India, and Snbpangoma Surcoi 1 in West Africa. 

Family Leftida. 

Orthorrhapha brachycera with brownish, medium-sized, or long; narrow 
bodies and small heads. The third antennal joint is short, and carries either 
a terminal brush or bristle. The proboscis resembles that of tlio Tabanulse, 
as does the wing venation. . 

Three genera are accused of blood-sucking: Lcplis, Symphoromyia. and 
Trichopalpvs. 

With regard to Leptis, the species L. scolopacca Linnaeus and slngosa 
Meigeri aro said to bite persons in Franco, but this is rare. Svniphorowvta 
(species uncertain), characterized by a single spur on the hind tilna and a 
kidney-shaped third antennal joint, is found in California. Inchopalpms 
obscurus Phil, is known in Chili. . 

The life-history of the blood-sucking species is not known, but the otner 
larvae of the Lcptidae live uj>on decaying vegetable matter. 
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BK \CHVCEKA HETERODACTYLA. 

A. Anieim-i apparently two-jointed with a three-jointed arista. 

Small hniidi-backed, quick-running Hies- Phorida. 

1 ». Auirmia always 1 hm-jointed. 

hnijiodia wanting, vestigial oi linear. 

T. Radial «.| and 5 separate. 

(a) Arista dorsal -hinpidte (in j»art). 

(A) Arista toriuiu:iI. 

(i) ITout linllowed mil between the eyes. Males 
never holnptic. Proboscis without fleshy 
lain Il.e at tip - . 1 silidec. 

1 a) l-roiit plane or convex. Males often 
holoptie. No* more than lour posterior 
(ells. Third antennal joint without bristle 
or m \ le -Si au>J)inida'. 

If. R.idial J and 5 not separate. 

Wings not laneeol.ite, anal cell short; second basal cell 
eoullueiit with distal cell. Not brilliantly coloured 
limpiihe (in part). 

The onliT'. Tin-rev id.e. :md 1 »olichopodhbu, while containing 

spin n*s predatory on oilier injects, do not appear to attack irum. 

FAMILY Asiiid.u. 

Orlhnnhtijihti Inuhvura wnh long nariow* body, short hrnatl head, prom¬ 
inent eye-;, third joint ol the unb-ima- .simple. Thorax nairow in fiont. 
Wings with elongate Ue.il cells, tliml longitudinal vein bifurcate, two inter¬ 
calary veins present l-'nipii.liiim with .1 homy bristle. 

Jt is not known whether the .Valid.e are le.illv blood-slicking flies or not. 
It is susjKs led lli.it they bite in the tiopks. but there is no definite informa¬ 
tion. 

Family I’jiokiht;. 

/'//■i, 1 f 1.1. ,us occasionally in houses, -Iphiiu ha'll! ferruginea Brun¬ 

ner 1 aiise-, mtestin,.! uivijsis. 

Family Sn-.xorrxiD.r.. 

Sccunfuitiis (• i:t /» .r/#s lann.eus is I lie so-called window flj', which is prob¬ 
ably the only household llv whn h is not injurious to health. 

Family Empijml 

Orlhorrhapha brath v .•rn with medium or small bodies and small heads. 
Antennae with the first two joints \ery small and hardly distinct, tho third 
joint annulated, often with terminal bristle. Wings with three large complete 
basal cells, of which the third is sh-uiei than the second. The posterior basal 
transverse vein is parallel to the border of the wing. Kmpodium membrana¬ 
ceous. 

It is doubtful whether those insects attack man. As a rule they live on the 
juices of other insects and plants. 
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SUBORDER II. CYCLORRHAPHA. 

Section 1 : Asehiza.—' Tins group includes the lamilv S\ipLid.e, 
of which no species is known to bite mini. 

Section 2 : Schizophora. -This group includes the tiue Hies 
characterized by a distinct frontal lunula ami a frontal siuuie: 
antenna- with three simple segment s, .md an arista wliich isgem iallv 
dorsal. They may be classified into 

Muscoidea. 

Synonym.-- Fumy idea. 

This superfamily is divided inio: 

Tribe i: Muscoidea acaly/dca/ic, without squama- covering the 
halteres (see (Miapier X.\\V.i. 

Tribe 2: Muscoidea lalvptrahc, with squama- covering the 
halteres. 

Ml -s( <‘IIU'.\ ('. M.VI’l'N a r, r. 

1. (l-'-iilda-. 

2. S’li eopli.igid.i. 

Mm-eud.e. 

Anthoms ul;e. 

Dr\f;\nSIK: Tamm-. 

A. First postei ior 1 ell ol t lie wings not widcl\ open. 

T. Ante.nna- small, nioie or les>, hidden in round pits; 
arista single or plumose: body very hairy-- 
(Jis.'ridtv. 

11. Antenna- \\ell marked, not hidden: arista more or less 
plumose: body not vej\ haiiy. 

(a) Arisia phmio-e lot (,nlv hall its knell', bale 
in the tv 1 annul hall, winch is hair like- 
San ojdia^idtc. 

(h) Arisia ]»luniosr 01 p. ( tiuai e along 11 - whole length 
- M it scider. 

13 . First posterior cell widely open - AuUwmyider. t 

Famii.v (Ksi mi). e. 

Muscoidea calyplrahr with verv haiiy bodies, which eniisi tln-m 
to resemble bees. Antenna- insert ed into round pits, with a teimiual 
bristle on tile third joint. Mouiliqiarts rudimentary. 

Remarks.- - The (Kstrida.- are commonly known .is the bottle or 
warble flies, and are of interi-si bec.nise the larva- become parasii :e, 
either under the skin, in the nasal or pharyngeal cavities, or in 
the alimentary canal. 

Classification.- Tin-genera mav be grouped inf of w o subfamilies— 
(a) (Eslrinee with rudimentary proboscis, including the genera Gastro- 
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philus, (Estrus, Hypoderma, etc.; and ( b) Cuter ebrince, with a well- 
developed retractile proboscis, including Dermaiobia, etc. The 
four genera of inlei c*st to us may be recognized ad follows:— 



Fig. 41 A. -Hvpodsrma hnvis ms 0 »:kk. (X =1.) 


> i'* 


Wing without posterior transverse vein: the media runstowards 
the posterior bordei. First posterior cell is partly open. 

Arista naked Gastrophilus Leach, 1817. 

Tl. Wingwith posterior transverse vein. The 
media at its end is bent towards the 
• rSSnSI radius, and the first posterior cell is 

iJElmL either open, part ially open, or closed. 

A. Facial grooves appioximatcd below. First 
posterior cell closed and petiolate body 
nearly bare (listrus Linnaius, 1758. 

15 . Facial grooves remote. 

^ ^ ro ^ >rts< '* s straight, capable of being 
FynKB extended, or entirely rudimentary. 

^ 1 - aan Antennal groove with small angular 

dividing wall. Palpi absent— Hypo- 
1 derma Latreille, 1825. 

(^) Proboscis bent and capable of being 
drawn into a deep cavity on the under 
surface of the head, and generally 
hidden therein. Arista with hairs on 


Fig. 417.—Larva of . t 
Hypodtrma bov ‘ 
de Geer, (xai-fc' 1 ' . 


the upper side. Third antennal 
joint much longer than the first two— 
-Dtrmatobia Brauer, i860. 
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Iiypoderma. —A good example of dermal infection is Hypo- 
derma bovis de Geer, which infests cattle. The eggs are laid on 
the skin of the animal, and arc probably transferred to tlic nuntih 



Fro, 41S.— 'Estrus 001s Ltv.vjx'.t?: Female. *(X4-) 


by licking, when o they pass via the «.-sophagus to the skin, in 
which they form tumours. It is found in Europe and America, 
and Peipc.r has gathered together histories of several cases in 
which Hypoderma bovis and II. cliana Hrauor 
have occurred in man, but this is very ran*. 

The larva which is commonly iouiul in man 
belongs to Dermatobia cyanivcnlris, which is 
described below. 

(Estrus .—Rhinal myiasis is exemplified by 
(Estrus ovis Linnanis, 1761, which has been 
found several times in the nasal cavities of 
man, though usually found in sheep. The egg 
is laid in the nasal cavity, in which Ihe laiv;u 
live until they become pup;e. 

Gastrophilus .—Intestinal myiasis is exem¬ 
plified by Gastrophilus equi Fabricius. The 
eggs are laid on the skin, often about the knees, 
and transferred to the mouth, and so to the 
stomach, by licking. In this organ they live 
on the secretions and contents; but though 
they do not bite the mucosa, they cause 
irritation. In due course they pass oi*t Gf,ihe -wis tSh 

alimentary canal with the faeces, * and then NjEUS , (x 4.) 
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proceed to pupation. G. pccorum Falnicius, 1794, is stated to 
frequently attack man in Siberia. 



Dermatobia Bramr, i860. 

Dermatobia cyaniventris Macquart, 1843. 

Synonyms I'ulcrchra nnxialis Goiulot, 1845; 

, Dermatobia noxialis Brauer, iSbo; Dermatobia 

J * hominis Say, 1822; (listms hominis Gmeliu, 1788. 

I I There appears to have been great doubt as to 

4 ► whether D. noxialis is the same as or different 

from D. cyaniventris. At present, on the strength 
of U. Blanchard's observations, it is usual to 
look upon them as the same. The larva of this 
specie?, is found in the skin of man in tropical 
America at times, and is known by various local 
names:' Yermoyoquil' in Mexico; ‘ ver macaque ’ 
in Cayenne; ‘ torcel ' in Venezuela; ‘ nur.he ' in 
Colombia; ‘ ura ’ and ‘ borne’ in Brazil; ' cor- 
molloie * and * anal coshol ’ in British Guiana; 
‘ nuche ‘ or ‘ gusano ' in New Granada. 

The fly. which has a yellowish head and dark 
blue abdomen, is supposed to lay its eggs on the skin of domestic 
and wild animals and. .The larva: fn>m these eggs are supposed 

to enter the skin. Tfip usual areas affected are the head or trunk. 



Fro. 421 .—Larva 
of Gastrophilns 
e-ftti Fabri- 
ciub. (X 3-) 
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The larva presents two quite different appearances. In the first 
they are club-shaped, white in colour, with a thick anterior and a 



~n.. 422. Dcriuithibiii t yauiiYutin> Mac'm;\ki. (■ i ) 



Fig. 423.—Young Larva oi- Fig. 42-Ol»kk I.ar\ a ok 

Dennatobiu evamventris. Dnmainhui • vani.viitm, 

(A3 ) (AtLer Blanchard.) M.\t quart. (X-’L) 

thin posterior end. The anterior portion is beset with hooUdN 
and has two strong oral hooks. The posterior end came-, the 
stigmata. 

If left to themselves, the larva; will remain in the skin for some 
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time, after which an abscess forms, and they are thrown out, drop 
on to the ground, and become pupae, and finally imagos. 

We have seen larva- resembling these in the skins of Europeans 
in Africa, and similar observations have been made by Plehn, 
Stralian, Kolb, Nug.il, Arnold, and Smith and others, but whether 
these are D. cyaniccnlris or some other species has not been 
determined. 

Pathogenicity.- --Tin y cause pain and itching at the infected spot, 
with swelling and a doma of the surrounding region, givingTise to 
a boil-like swelling, rather bard, of a deep red colour, with a central 
opening. Herne or ura of Brazil is i he disease. 

Treatment.- On inspecting the region, a small opening will be 
seen, and the larva may be noted, showing its stigmata at times, 
and at oilier times dis.ippe.iung and 1 cappearing like a jack-in-the.- 
box. There is 110 difficulty in seizing this parasite with a pair of 
forceps and forcibly removing it, and then treating the wound 
antiseptically. The Brazilians Irv to asphyxiate the larva by 
tobacco-smoke, or apply some animal fal to the opening in the 
little tumour. The lat is said to act by preventing the larva from 
breathing and compelling ii to leave the tumour. Some authors 
advise the application of calomel to the opening. 


Dermatobia (?) keniaa Kolb. 

Kolb described a n-ddish-biown lly in East Africa under this 
term. 

The fly behaved like 1>. cvtninrntris in laying its eggs on the 
skin ol people when bathing. The larva* onteied the skin, forming 
nodules. The natives called the lly ‘ nguniba.' It is, however, 
possible that this is not ,1 tine Ih’rmalubia, which is a New Woild 
genus, bul a Cordvlobiu. 


Family Sarcophagidas. 

Muscoidea ca!yptrai<z with large bodies, and antennal bristles 
feathery at the base, but hair-like and veiy fine at the tip. Legs 
stout. First posterior cell cloned or only slightly open. 

The Sarcophagkhe are the blow-flies, of which S.. 
common. 

Genera.-—Si mupliaga, Wohlfahriia, Sarcophila, Cytumyia. 


carnana is 


Sarcophaga Mcigcn, 1826. 

It is by no means uncommon in the tropics to find ulcers, and 
especially syphilitic erosions of the nose, infected with larvae of flies, 
which may belong to N. carnana I.innieus, 1758. The larvae have, 
also been found in several cavities of tlie human body, and those ol 
the former in the alimentary canal. The following are causes of 
intestinal myiasigj^. affinis t S. carnaria Linnaeus, 1761; 5 , hamor - 



SARCOPUAGA 


83 * 


rkotdalis Fallen, 1810; S. hamatodes and 5 . chrysustonui Wiedemann, 
1830. S. latobens and S. ruficornis cause cutaneous inviasis in 
South America. S. plinthohya and S. lambens have been iound in 
ulcers. 



Fig. 425 .—Sarcophagu carnavia Linn. 4. us: Femxljs. ('<3) 


Wohlfahrtia Kraue.r and Rcrgenstamm, i8N«j. 

The larva: of Wohlfahrlia magnified Schiner, 
1862, have been found in cavities in man's body, 
and also in cattle, sheep, do^*^, and domestic 
fowls. 

Sarcophila Rondani, 1850. 

The larva: of species of this genu-* c.g., 
.S. meigeni Schiner, .S', latifrons Fall., and .S. rnrn/is 
Fall.--may also be found in uKeix, etc., in 
Ciermany, Austria-Hungary, and Fi.ince. 

Cynomyia Kobineau-Disvoidy, 1830. 

Cynomyia morhwritm Linnaeus, ijui, is believed 
to infect ulcers with its larva*. 

Family Muscidas. 



Muscoidea calypirated with stout bodies and i-v,. ., 2 g._ 

short thoraces. Arista either entirely plumose. Larva ok 
or pectinated. The first posterior cell is cither Saucophaga m*. 
only slightly opened, or else cl<»sed at tin- 
border of the wing. 

The Museid;e include a number of important genera, which may 
be recognized by the following table;—- * 
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A. Proboscis long, adapted for biting— Philcematomyincc . 

I. Proboscis partly ohitinous, partly fleshy, with large 
lhsh\ labell.e PhiUemutomyiu. 

II. Proboscis entirely chitinous, with attenuated labelke- 

(\j Arista feathered dorsallv only. 

(«i) Palpi tbm. much slmiter tJian the proboscis. 
Third longitudinal vein with bristles proxi- 
m 111\ ; in -a j»»>->! * i iur cell open -■ Stomn.ws. 

(b) Palpi i Inch, oi d, .i" long as oi nearly as long as 
(In- h*ici<. 

i'ii I.il»»»-.«■ i- long and tapering; first posterior 
* ell w idols open: third longitudinal vein 
without Inisth ■V. Lvf>crosi(i . 
tj! I’mbosei-, -.holt and stumpv; first posterior 
cell uairowlv I'l’en: third longitudinal vein 
w n h bi 1st Ii pi oviin.dly - Sfy^cromyia. 
f. ) Palpi -Hough built everywhere, no! thickened. 

Pinlio-.il- thin, moil* i hail twiee the head 
Iiiieih. -wolli-n at the base. Arista with 
m ■ i:\ !ii,>111 lied hail-. Mediationsth longi- 
liidm.ih with two -liatp bends (,lnssina. 
ll’.i Ai I'M feilla led do)-ally and\mlinllv. 

(<n I-iim po-Miioi fell nanowlv open: third Jongi- 
indinil vein without bri-ile-. IJu'inulithnsca. 

{!') Pn -.t post el ior I ell W it leiy open. 

(ii Third longitudinal Vi in with bristles proxi- 
m. dl\ /fu-iiidluiiiii. 

i_o 'Ilind lniigitudiii.il vein without bristles 
pi oxini.ilK lUb'Hnhtryn v. 

IT Probn-.i.issimrt, iml adapled Ini biting 1 luscinic. 

(d ) Mid tibia without bristle on imiei side Mused. 
i'o Mid tibia wnb bri-lle- on inner side. 

(D Ihoi.iv and abilonieii bluish-black, not lustrous— 
(\t!.'i fifun'd. 

(-'■ Thorax and abdonn n green or greenish, lustrous. 

‘.f i S. mi uni longitudinally marked r hrysbmyia. 

\h) >i u. mu noi so marked. 

(V. Thorax nntallic gieiti or bluish-green— 
I.in i■ i-.i 

11* ■ Timmy bie-vsy greui or purplisli-bhu; — 

(3) Thorax .hkI ,■ i nit iiiieii diitv brownish-yellow. 

(a) iCve-. wide apart in both sexes, second abdominal 
segineul oi the female more than half the length 
of the abdomen Anchmeromyitt. 

(/>) Eyes of male not wide apait.'and second abdo- 
. minal segment without the above character— 
Cordylobia. 
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PH YLjEM ATOM YIN 
Phllssmatomyla Austen, 1909. 

Stomoxydinae resembling Musca domestica Linnaeus, being grey 
flies with remarkable proboscis. Front in male narrow, its width 
in centre being from one-eleventh to one-fifteenth of total width of 
head; width of the front in the female, one-third of total width 
of head. Proximal portion of proboscis shows a swollen chilinous 
bulb, distal portion soft and fleshy, and folded back under distal 
end of bulb when not in use. but when extended there is a tubular 
extension furnished with a circle of chitinous teeth. Distribution: 
India, Ceylon (very common), Cyprus, Senegal, and the Congo. 

Type Species.- -Phikematomvid insignis Austen, 1909. 

Phileematomyia insignls Austen, 1909. 

Smoke grey or yellowish grey in colour, with do:sum of thorax 
with four dark longitudinal stripes. The eggs are laid in batches of 
fifty to sixty in cracks in dry cow's-dung. Egg is 2 to 2*2 millimetres 
in iengtli by 0*4 millimetre in breadth. Larva* hatch in eight to 
nine hours, and when mature measure aboul r-J5 centimetres. 
They are bright Lemon yellow in colour. They burrow under the 
ground on tl 10 evening of the second day, and pupate. The puparium 
resembles that of Musca. 0-5 centimetre long by o-t8 centimetre 
broad. It is of a light mahogany colour, and has eleven segments. 
The life-history may be summarized: Egg-laying, five to ten minutes; 
egg, eight to ten hours; larva*, two days; pupa, three and a half to 
four and a half days; total, six to seven days. The fly is ready to 
feed eight hours after hatching. Feeds usually on rattle only occa¬ 
sionally bites man Thtypass out a clear w.iteiy fluid from the 
amis while feeding (common in a blood-sucking tlv). 

Enemies.— Hymcnoptera spiders, lachimds. 

Other Species. -Pit . line a! a Jlrunclti. iqio (synonym, Pristirrhyn- 
chmnvia lineal a Brunclli, roro), and Ph. nuruci Patton and ('ragg, 
1912, both in India. 

* Stomoxydinae. 

Stomoxys (leoflry, 17^. 

Arista of three segments, feathered dorsallv only; proboscis long, 
tapering, chiiinizcd in all its extent, nun-retractile; palpi slender, 
very short, less than half the length of the proboscis. Fourth 
longitudinal vein curved so as to merely narrow the first posterior 
cell distally; third longitudinal vein bristly at its proximal end. 
Front narrower in the male than in the female. 

Type Species.- Stomoxvs calcitrans Linmcus, 1758. 

The genus Stomoxys is cosmopolitan in its distribution. The 
principal species are- - 

European Speoles.- -X. calcitrans L., 1758. 

Asiatic Speoles. —Twelve species known and two synonyms: bntnnvpes 

Grimborg, 5 . xlcUrans L., 5 . plunuotata Bigot, S. dacuusa Spoiser. S. tndtea 
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Picard, 5 . limbata Austen, 5 . nigra Macquart, S. bengalensis Picard, S. oblongo- 
punctata Brunotti, 5 . prattn Summers, 5 . pulla Austen, S. siliens Kondani, 
S. triangulam, Brunotti. 

African Species. - -Fourteen species and lour probable synonyms arc known : 
.S tulntrmis L. (.S. korogwensis Grunheigi, S siiiens Kond.mi, .S’. griseic-ep .\ 
Hooker. .V. mgia Macquart (.S', glaiint Grunberg and .S', lafonti Picard). S. hou- 
<■*(// \ ar. tiara Koubaud, S. inonutta t Jrunlieig, S. omega Nows toad, .S', vanprs 
Bozri, .S', intermedia Koubaud. s houffatdi Picard. .S' hilineata Grunberg, „S, 
hntnnipes Grunberg (.S'. strUata Grunberg). .S'. Uematus liigot, .S’, orhrnsoma 
Speiser. 

American Species.- s’ tni,itraus \„. 

Australian-Species. S. talaham L. 

For tlie method'* of diagnosis ol these spciu-s, vide Summers. L. M. (19x2), 
Journal of London Stliool of 7 roptml 1 / tditinr. July. p 184; London. 

Tlie following table, muddied hum t.1 unberg. gives tlie diagnosis of a few 
oi t he .**ju» u s; - - 

A Logs ounroly yellow. Wings yellowish .S' teematus Bigot, 1887. 

li Logs either out holy black or largely bl.u.k m blackish-brown Wings 
cli-ar <»r darkish coloured. 

1 . Venter brilliantly white* -,s. siLen* Kondani 1873. 

II. Vcntei pale tliiskv brown, with i.haract eristic omega mark on the 
thorax-- .S', omega Newstend. 1907. 

III. Venter grey or yellow 

1 Thorax without cie.11 black stnpe.s Hinder pait black without 
anv markings .s' nwinata Giimlx-cg. umio. 

Tlioiax with t le.ir bl.uk stripes. Abdomen with tegular d.uk 
111m ks 01 ‘pots. 

oh Kii'-o. tibia, and t.11 >n*-- at all events, mi the two .interim 
pairs ol log-* outiiciv blown 

|i) ldn.i 1 m I l.nsii-* on tin antciim and middle legs light 
lnown. on the lund legs ilaik brown. Thorax with 
iwo small brown longitudinal median lines - -.S'. 
b'lint'ttla Grunberg, 1900. 

■ _• 1 1 1 bia and luisus brown 011 all three legs. T hot.ix with 
luoad black liiiigitudiii.il stupes 

Wings blackish, head and thorax blown yellow-- 
.s' firunnif'C’* (.1 Hiding, 1906. 

Wings glassv, head and tlioiax grey .S', strllata 
Gnmlicrg, r<>oi». 

(b) Ix-gs bl.u k. with light blown knees or dcudedly dark brown 
spots. 

(1) Wmg bnishi s yellowish-blown, with black iijw. Abdo¬ 
men with dark middle longitudinal line. Second 
and thud segments with d.uk anterior and posterior 
borders .s. glmicti Grunlierg, 1900. 

■4) Wing biushe.** black. Abdomen grey. Both middle 
segments with regulnilv arranged dark spots without 
d.uk mi di.m longitudinal line 

Second and third abdominal segments with one 
mid-Ur I isal, one suit apical daik spot, and dark 
anieiim bui<lei. with which the basal spot unites 
s hioug« , eir>i'. 1.1 uuberg, irjuo 

seemnl and lliinl abdominal segments with the 
same d.uk spots, but wiihout anterior liorder-lines--- 
.S' id/f i'iihi.s L11111.ciis. 1791. 

Stomoxys ealdtrans Linn.eus, 175N. 

S. calcitrans is the common stable-fly, found in houses, stables, 
and in the open near cattle. It bites all classes of mammals, and 
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in so doing is suspected of spreading trypanosomes, especially 
T. evansi. Manders considered 5 . nigra Macquart, E850, to be the 
cause of the spread of surra in Mauritius. 

It is rather like the common house-tly. hut is easily recognized 
by the head being raised in the resting position, by the projecting 
proboscis, and by the closed wings, touching one another at their 
bases, and diverging behind. 



■ 

1 


I* 1 ■ ■, ).■ ~ '' l tur -nvs 1 ii.'i i!hn. -. 1 nun 

Morphology. Till 1 i oiisi-a nl ;i pioUixi i« oiupo-.iil ul lostimii, 

haiistclhim .uni l.iix-ll.i-. wliii h .in- lii'iil |>«»-.1 t*in»i 1 v lm uiing .in i*]l#«»\v--.li.iju-il 
joint Tin* po-.ti'iioi pent ion i .hi In- reliai l »■• 1 m pioji-i lol lorw.udx. ami 
panics tin- chitiiious Ink nun of 111' pli.irviw.il wall, tin- maxilla .uni their 
palps. It is t oile-shaped .out is «.died tin- Lost mill. 

The struct me ol tin* h.iustelluni. or prolmscis propu . is wry complex It 
consists essentially of a I.ihium, hypopharynx, .mil l.ilnnm. The lahrnin is ,i 
sharp-pointed stylet, wlm h near its ajs-x lx-aix <i ventral mlge \vitli lum 
sensory hairs I’osli riorlv it is atlached to the head where it Joi ins a «Intinoiis 
projei i ion. It is hoi xe-d me-shaped on transverse seel ion. 1 hi veiili.d opcnim* 
lieing closed bv tho hvpopliarynx, while laterallv its walls, which expand and 
enclose a c nvitv cont.niiing muscles, articulate with tin- l.-ibinni. thus keeping 
tile hvpopliarynx in its place* The hypophaiyux ivhu h contains tli«- salivai y 
tube, starts irom tin- i.tbiuin and runs lorw.uds, expanding l.itei.dlv and 
closing in the labial, pharyngeal, or blond-tube mentioned above Its lateral 
expansion* contain a i.ivity At its tip it appeals to Ik* moinhiamuis, whn h 
Stephens and NYwste.id think by its tl.u ml loiidition prevents ingress of fluid 
during blood sucking, while lieelv pel nulling the i-gies*. ot s,ih\a 'I he 
labium is stout and tliuk, with a swollen basal portion gradually l.nx-nng 
towards the proximal and distal extremities, but less so li.is.illv 1’osieiunlv 
it encloses the labium and hvpopliarynx, which it cutm-s on a s< leiitc-. which 
farther Jorwatds forms thc'boundary id the labial gut lei and is joined doi sally 
by another dotsal hooked sclente." llies«* xclentrs stop at I In b.ise ol the 
labell.'C. Ventral to the dorsal sclerites are two ventral sclerites, whicli 
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anteriorly articulate with a transverse forked sclqfite whose arms run forwards. 
To these arms l ho tendons of longitudinal muscles are attached, which are 
capable of iot.itmu them, causing the eversion ot the labellae. Farther 
forward tin* two l.ibella> are strengthened internally by <lors.il and ventral 
sclente:., wlnle a pear-shaped axial sipopliysih projects forwards freely from 
the labium. 

The ventral plate is obliquely pl.u<d, and carries- -(i) five teeth; (2) nine 
sets of petiolalod blades; (?) six sets nl lod-hke hairs, |.|) five sets of opercu- 
late hairs; (5) six sets oi luluicated hairs; (0) .111 anterior dorsal iringe of 
hairs; (7) a posterior ventral set of Jians; (8) ventral phalanges or lips with 
ventral hairs; (9) dorsal extern.il set ot hairs; and (10) latero-external set of 
hairs. 

Internal Anatomy.- Th< pharyngeal tube lends into the pharynx, whose 
wall is formed by tin* clntjiiotis fulcrum. The oesophagus, at first flattened, 
afteiwards « vlindrn al. passes into the thoiax and opens into the ventral 
surlace ot the pro\enim ulus At this point Jt is joined by the duct from the 
crop or ^licking stomach which is a laige hollow blood-ioservoir lying in the 
abdomen 'I he < liyhiic ventricle has three coils. The usual Malpigliian 
tubule^ '.mall and large intestine and rectum are present. The salivary 
gland >e-<-inble those nl Musiti and O/iisom«» 

Method of Biting.- -Stomoxys 
carefully inspects the* skin, and 
having selected a spot, everts 
the labclJ.'c, anil by a rotatory 
motion cuts a hole through the 
epidermis by means of its teeth, 
and then, inserting the proboscis 
into tlie wound, sticks the blood. 

Life-History. - Hi<* 1 i fc -hist orv 
h.is been studied hv News load, 
v.ho lm<Is that the incubation 
pel a id of 1 lie egg is two to three 
<l.i\s, th< life ot the larva four¬ 
teen to tw< nt v one davs, the 
pii|n] Mage nine to thirteen days, 
making the total life-cycle 
twenty-live to thirty - seven 
days, but this may be consider¬ 
ably prolonged by the incubation and larval stages being lengthened 
in tin-.ib vivo of moisture, or the presence of a low temperature. 

The eggs are r millinielH in length, white, turning later to a 
cream colour; loriaccous and reticulated; curved on one side and 
straight on the other, where there i" a broad deep groove, wider 
anteriorly, win re the larva escapes. Tlie number of eggs varies 
from forty-eight to seventy om*. and they arc laid in warm dung 
and fermenting grass. 

The larva is 1 r millunctics long, and tapering, yellowish in tolour, 
with blackish mouth part''. The "cgincntntion is not well marked. 
The head has two large diverging processes, w'hicli carry the four- 
jointed antenna.*. The nmuih is armed with a hook-like mandible, 
which carries a ventral tooth, and is attached bv means of a hypo- 
stomal sderite to two large cephalo-pharyngeal sclerites, in front of 
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the upper arms of which is a small perforated sderite. The pos¬ 
terior stigmata are two "in number. The moutli-hook is used for 
locomotion. 

Pupation is brought about in two hours by the larva shortening 
itself and becoming barrel-shaped, the colour turning to rod. The 
pupa measures 5 to 5-5 millimetres in length, and possesses eleven 
visible segments. In a few days the pupal skin is split along lateral 
and median lines anteriorly, and at the fourth segment transversely, 
and the imago escapes. 

Lyperosh Kondani, iSt>2. 

Synonym.— Glossinella Grunberg, 190b. 

Stomoxydime resembling Sfomovys. but with palpi as long as the 
long slender proboscis, around which, as they are broad, they form 
almost a sheath, with no bristle^ on the third longitudinal vein. 
Distribution: Europe. Asia, Africa. North America, and Australia. 

Type. -f.vperosia irritant* Linnanis. 1701 

They are dirty brown 01 dirty yellowish-grey, vt r\ -mall blood¬ 
sucking Hies, with inconspicuous markings, and u-ualK only attack 
animals, and do not come into houses. 

European Species. L. onttins i... 173 s, / titiiUn s 1 c> 11 . 

Asiatic Species.-/., innmta 1 w-zzi. oS«^. /. s < hill tin:-* t (M'iiubun>, lye*. 

r.\ igua do Mi-ijric, njoj; L. it toofn rhi Itiimdli, mm; ntfipalpis IVt k» i 
19m (prolialilv St\guontvui Mm iil'Hiii XiisU-n, 1 cy *7}. 

African Species.- -/. nuuutu Hiz/.i, 1 «<)_•; /. lon^ipnlpi'. Woukuul, h*»ci 
( L. palluiipcs KouImikI, uh>7J. I. ^ihilln ;]si <li umIk’is', t< i«>«» ( St. Mailt 
fosa -); putun$ Hezzi, up*R; J*. puthtiwra Visit u, uy-n: L I'tigmi iMiijrif. 
1903); /- thirouu Koiihaud, 1903. 

American Species. iminus 1., 173ft, /.. Snow, iSy 1 (synonym: 

lleemutohia aln.. Snow, 1801). 

Australian Species. L. cu/fwa Mnjcrr, u> >3. 

(I'ur details see Siminiei’s p;i]iei, ,'u/r infra.) 

Stygeromyia Austen. to'>;. 

Stomoxydime with general appearnmv and liod\ like. Slomoxvs, 
proboscis and palpi like Her mat obi a. arista leathered dorsallv only. 
Head flattened from front to n;ir; proboscis short, stout, shiny, 
c.hitinous. not tapering. palpi as long as the proboscis; davatc at 
tips, curving upward-. <Y 1 I opening as in Sfomovys. Apical po¬ 
tion of fourth vein straight beyond bend not,bent inwanls 

as in Sfomoxys and lltcmaloUia. Distribution: Africa and Southern 
Arabia. 

Type.- -Slygerontv'a maculosa Austen, rejo/. 

Stygeromyia sangui naria Austen, icjocj, is stated by Vale* Massey 
to be a blood-sucker in the* Congo Free State, while maculosa 
Austen. 1907. found in Little Ade n, is infened to be also a blood¬ 
sucker, and S. w’onsnami Austen, 1912, in Ea-1 Afric*a. 

Glosslna Wiedemann, r«\jo. 

Synonym.- ■ Nemor/iina , Robineau-Desvoidv, 

Narrow bodied, elongate, greyish-brown or yellowish-brown, dull- 
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coloured flies, with the wings closed flat over one another, and 
projecting considerably beyond the abdomen when at rest, with an 
anterior pi ojret ing proboscis, beyond which the palpi slightly extend, 
and in which they are enslicathed. Basi of proboscis bulbous. 

This is (he genus of the tsetsc-llies, a name probably derived 
from the noise which they make when living, and now used in a 
generic sense. They were lirsl named by Wiedemann from <i. longi- 
brought from Sierra Leone by Adam Afzelius. anil in the same 
year Robincnu-Desvoidy named another species from the Congo 
A 'emorhinu fuilfutlis. Tlieir biles hav« been long known to be 
dangerous to animals, but it was not till I truce showed that the\ 



I 1 !'* <»/■<■» iti,i : I*i .mm 


were i Ijc sjjreaders of Tryfutni^nma 
disease nagaua in horses, He., that tl 


hrikvi and the cause ot the 
iey rei I’ived much attention. 


The interest in them becalm* vastly gieater when in TC)o.} Bruce 
and Xabarro showed that they weie tin* spreaders of T riislrUiuui 
and especially when Kleme showed that the transmission was not 
mechanical. 


The genus is confined to tmpii a I Africa and Arabia. 

Morphology. -The points in tin* morphology to which attention 
should he paid are as follows: 

The eyes are large and baie, and between them the vertex is 
depressed, and at its hack carries ocelli. Jn front a deep facial pit 
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is separated by a transverse impression from the gena. The pro- 
Iwscis projects horizontally forwards, while its bulbous posterior 
portion is enclosed in a fold of skin. Valpi are lod-like. and riot lied 
with short black hairs, and enclose the proboscis. The antenna* are 
three-jointed, the first two being small and the third large, with its 
anterior external angle prominent ami directed forwards and 
outwards. At its base, is attached a two-jointed arista, of which the 
first segment is small, and tin* second long and tapering, bearing 
some twenty-two line, curving, branched hairs on its upper surface 
only. Bristles are frontal, vertical, ocellar, and post-medial. 

With regard to the thorax, the most important feature is the wing, 
which is brownish, with a peculiar venation. The costal vein is 



Fig. 430 - -IJku) ov a C.m»ssjn\ 

Tins figure* shows f he proliosus 
being lowered pn*\ioiislv1<* pu-ri ing 
the "dtin I o suck blood 



!■ If. 4 II.--lie AW OKA GlOSslNA. 

'I his figure shows Hie proboscis 
le.idv* lur sucking 



well marked, and the subcostal vein (auxil ary) joins it about tile 
junction of the inner with the. outer third in the extended position 
of the wing, thus enclosing the costal cell, which is djvidcd into two 
portions by the humeral transverse vein. The radius T (first 
longitudinal) curves forwards, joining the costa about the junction 
of the inner two thirds with the outer one-third, thus forming .t 
very narrow subcostal cell. The iadius • and j (second longi¬ 
tudinal) also curves forwards, meeting the costal margin before the 
tip of the wing is reached, as does the radius .j and (thiid longitudi¬ 
nal); lienee the marginal and submarginal cells are long and narrow. 
The media (fourth longitudinal) is highly characteristic. II «driris 
separately from the preceding, and running outwards, after meeting 
with the anterior basal vein, curves forwards to join u ifh the anterior 
transverse vein, when it bends at right angles, turning backwards 
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l*'io. 432.- -Diagram of a TshrsE-.Fi v. 

(Modilied aflei AuaU'n, trom * Monogi.iph «>t Tsetse-Flu*! ’) 

lie . head; Th., thorax; Ab., abdomen; Fr. 1 ., front leg; Mi. middle 
leg; fit. 1 ., hind leg; Pr., proboscis unsheathed by the palpi; Ar., arista; 
Fr . frons; (h., occiput; fly., eye; Sc., scutellum; Ha., haJtcro; S.j.. squama; 
Wi . wing; Fr., femur, TV.,* tibia; Ta., tarsus. 

Venation of Wing. -Ia, Sulxiostal or auxiliary vein; 1 a. 1 h, two portions 
oi the costal cell divided by the humeral transverse vein; ir, subcostal cell; 

7 , radius 1. 01 first longitudinal; 2. marginal cell; 11 , radius 2 and 3, or second 
longitudinal; 3, submargmal cell, 111 , radius 4 and 5, or third longitudinal; 

8. first basal cell; 5 first interior cell; A . anterior transverso vein; 1 V, media 
or fourth longitudinal; 0, posterior basal cell; 4, discoidal cell, external to 
which is the second posterior cell, without a number; 11 , posterior transverse 
vein; C, anterior basal vein; 1’, cubitus 1 and 2, or fifth longitudinal; 
D, posterior basal transverse vein; 10, posterior basal cell; 7, third posterior 
cell; VI, anal or sixth longitudinal. 

and outwards to join with the posterior transverse vein, when it 
again turns and runs obliquely forwards to join the costal vein justin 
front of the tip of the wing. Between it and the radius 4 and 5 (third 
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longitudinal) lie internally the first (anterior) basal cell, and exter¬ 
nally the first posterior cell, separated by the anterior transverse 
vein, which is very oblique. The cubitus 1 and 2 (fifth longitu¬ 
dinal) joins the anterior basal vein, marking out the posterior basal 
cell, and then runs forwards to join the posterior transverse vein, 
marking out the discoidal cell, which is liatchol-shaped, with the 
handle running up to the anterior basal transverse vein. After 
this the vein turns backwards to join the margin of the wing, 
delineating the large second posterior cell. The anal (sixth longi¬ 
tudinal) is very short, being unchitinized after meeting with the 
posterior transverse basal vein, with which it marks out the posterior 
basal cell. The third posterior cell is, however, shown by its un¬ 
chitinized trace. The posterior part of the wing shows an incrassalion 
corresponding to anal 2 anrl 3. 

The legs are simple, rather long, with long claws and pulvilli. 

The abdomen is flattened, 
tapering to the apex, and clothed 
with short black hniis. The male 
genitalia are characteristic. The 
ventral plate ot the sixth segment 
carries a patch of dark hairs on 
each side of the middle line, behind 
which is the hypopvgiuni, which 
is oval, tumid, and marked by a 
vulviforrn median groove, the 
anus, running from its anterior 
margin backwards to beyond the 
middle. 

The proboscis shows the usual 
rostrum or conical head projec¬ 



tion, the haustellum, or proboscis lot. .4 -Ami n.w m \ r.i.u —ina 

proper, and the labellx. miowi.m, mu Xkimw 

The proboscis propel is com- (Mler Austen, Innn ' 
posed of labrum, hypopharynx, 

and labium. The labrum arises from the basal bulb of the pmboseis 
in the form of a lube, which is continuous posteriorly with the 
pharynx, while .interiorly it runs forwards, forming the* dorsal wall ot 
the proboscis. In this position it articulates bv menns,of interlocking 
teeth with tin* labium, while, opening vent rally, it articulates with 
the hypopharynx, which closes the potential ventral opening. 
Farther forwards it separates from the labium, and ends in a point. 
The tube composed by the hypopharynx and the* labrum n the 
afferent blood or pharyngeal tube. The hypopharynx starts below 
the pharynx surrounding the salivary efferent duct, and pierces 
the bulb of Iho proboscis, appearing on its dorsal aspect. Farther 
forward it lies in a groove on the labium, articulating laterally with 
the labrum. Finally it ends as a delicate chitinous tube jiM pos¬ 
terior to the labellse. Its canal is the salivary tube or liypo- 


pliaryngcal canal. 
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The labium, or second maxilla, starts from the ventral area of 


the head, and is liiM swollen to form the bulb. Anteriorly it is 
grooved dorsallv t<> hold the hypopliarynx and the labrum. while 
farther anteriorly it ends in the la hell.x. These structures (iabelUe) 



1* J«. | - A\ \ 11 IMS 


are joined together in the ventral line, except 
anteriorly, where there is a V-shaped notch, 
while dorsalh they possess teeth which 
interlock. 

In the ventral line tin’ chitinous floor of 
the la hiuni is piolonged forwards in the form 
• »f a folk, in front of which is a membranous 
area .inteiioiiy to which the inner wall of 
each lahelhim becomes divided into dorsal, 
median, and vential segments Each segment 
is am led with a scries of about ten rasps, 
composed of Mime thirty minute bars, in front 
ol which are two pairs of teeth. Between the 
liases ol tin anterioi pairs of teeth there 
projects.! tan s|ia]i''1 mass «if spine like scales. 

The segments an- capable of eversion, 
when I lie muscles pull backwards the external 
v'.allsoJ the lahell.e. In this wax the teeth 
would hr 111 ought in contact with the skin, 
.mil the wound mressaix lor blood sucking 
made, probably by n«talor\ movements. 

Internal Anatomy. The internal anatomy 
has been caielullv studied bv Minchin. and 


OK ^ T'iKOJ 1 x 


does not mati-riallv ditfer lrom that of 


l.Mtei Miiulim tmiii 
Keport*.nl the K0v.1l 
Sot iet v | 

i, Pharynx, 2 if*so 
plingus; provenlri 
' llltls. 4, tlior.uK: Mill*-, 
ti;ie; -j. limit uf smiting 
stomach; i), s.iliv.iry 
lim.t; ", salivary glam I. 

s, siKking-stnmai h; o, 

ahcloinin.il intestine , 
10, reel mn. 

where it mils several 


St nmo \ vs. 

! lie pharvnge.il tube opens into the 
pharynx, which is situated mainly in the 
rostrum. Its walls ate strongly chitinized, 
forming the fulcrum. The lesopluigus runs 
upwaids and then backwards to open into 
the provenlnenhis. and to be continuous via 
a long \entrnl duet with the crop, which lies 
in the first two segments of the abdomen. 
The chylilic ventricle is narrow at first in the 
thorax, but bee ines wider ill the abdomen, 
times. '1 here are the usual ileum, colon, 


rectum, and Malpighian tubules. 

Tile salivary glands aie tao Jong coiled tubes lying first in 
the abdomen, and then pacing into the thorax, and probably 
opening finally on the hypo pharynx, though this has not yet been 
worked out. 


Life-History.- -The .species «,f (;ins\i,ui live in jungles or bush, 
along the banks of streams or lakes. They appear to live principally 
upon the blood derived from big game, but Koch believed that 
C. palpalis lives on that of crocodiles, and Hodges, on that of hippo- 
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potami. According to Kinghom, copulation in G. morsitans lasts 
for several hours. The female in due course produces a single larva, 
and mav produce a second after fourteen to 1 'ifteen days. At the 
completion of intra-ulerine life the larva almost completely lills 
the abdomen of the mother. Its extrusion takes placed cry rapidly, 
ami it commences to crawl at once, 'flic laivre. which are yellow- 



!• H.. I.’,, \ l.|ns-l\.\ J\ -III] \(,r 1)1 ><1 V1N<. HlKIll H* \ L\N\\ 
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lolourcd. .ire t«» be lomnl .is a rule ne.n the voois <■{ banana-lives. 
The-e l.irv.e are composed ot twelve segments Hie anterioi ol whii h 
« auies tile two min ill < a mouth-hook*'. and tin posterior a il,n k hood 
or anal Segment. The larva* letio* to some hole, and in a tew hours 
become jet black pupa* from which the iull\ developed inserts 
issue in about si\ wei ks. 

Tlu* pupa is 5-5.5 (5 to (>) inilliim ties long, 
and .}-.i (j to .5-751 broad, accoiding to an 
averageoi tweiitv measurementsbv Kmghorn. 
with twelve segments. 'I he anteiioi loin 
show the longit udinnl seam, whii h bilurr.iti s 
at tlu* fourth segment, lomiiug an opening 
through which the imago escape*.. 'Ilu- liist 
segment carries (he mouth, and the twvllth 
two lateral tumid, liibeii ulated lip-, mn 
nected by dorsal and \i filial liilges em losing 
a pit, in which tlu* po.-teiioi stigmata 1,111 In- 
seen. 

Tlu* larva 4 of haljuilis mea-.tiiv |-.5 by 1 -75 
millimetres, and the pupa* 5 to 5-75 1>\ .; 
inilliuu'tres. 

According to Kinghom. forty-seven to 
fifty-three days elapse from the birth ol ilu* 
larva to the escape of tile imu^fAn fi.uwrsilan^. 

Bionomics. -As full palis is most piob 

ably the sole means of propagation of human 
trypanosomiasis, it is important to have some idea of what is 
known as to its bionomics, which have been cntcfully studio! bv 
Hodges and Bagshavve. 

The main resort of the llv is to be found in bush mar water, 
especially in the undergrowth composed of shrubs, bushes, vims, 
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creepers, tall grass, cane-break tangle, and herbaceous plants. Tall 
trees alone will not afford the protection necessary for the fly unless 
they overhang the water, or their foliage freache.s so low as to mix 
with the undergrowth. 

The fly is. however, not met with behind a wide -trip of papyrus, 
though it may be found on its water edge. This is explained by 
Bagshawc on the grounds that papyrus grow's best in shallow water, 
which means that the ground is swampy, a condition which prevents 
the fly from depositing its larva*. From a resort such as this a fly 
can travel for feeding purposes, or be carried by attraction or 
artificial means. 1 1 appears probable from Bagshawe’s experiments 
that a single flight will not reach 70 to So yards, but flies can be 
carried to almost any distance by the agency of boats and floating 
islands of papyrus. Human traffic also increases the dissemination 
of the fly, as it is apt to pursue human beings for considerable 
distances. 

Female flies- appear to travel farther in search of food than males, 
probably because they more urgently require it. Bagshawc suggests 
that this can be made use of in hnding the breeding-groin kK where 
he says plenty of males .in well as females are to be found, while 
female* alone may be met with at some distance thereirom. I he 
feeding range, therefore, varies considerably. 

Flies bite mostly during the middle pail oi the day. and not so 
Hindi at dawn or in the late afternoon. 

According to Hodges, die duel condoions requn ed 1 01 a breeding- 
ground are loose, dry, friable earth, situate not more than 20 yard* 
away irom the high-water murk oi a stream, and protected from sun 
and rain by the shade oi trees and undeigrowth. 

Such conditions are found 011 steep banks along lakes, rivers, 
watercourses, etc., and the l.uv.e are to be looked for at tin* bases 
of shrubs and trees, in the undergrowth, and in earth-filled hollows 
in tree-trunks and branches at no great distance from the ground. 

Bagshaw'e found the larva* principally at the loots of bananas 
with scrub and w'ator ill the immediate neighbourhood; at the roots 
oi a shrub called Allophylhts, belonging to the Sapindac.e.e, especi¬ 
ally 111 the drv season: at the roots of huge tigs and oi the wild date- 
palm ( Wurni.x >v< linula ): while he also lound a lew pique in dry earth 
shclten-d by ovei hanging rocks on wooded banks. 

The breeding season appears to be at lln* commencement ol the 
rams, as Bagshaw'e geiieially found empty pupal cases in the dry 


season. 

The pupa: apparently have, their enemies which eat them. These 
arc minute winged insects probably belonging 1o the ClmlcididiT, 
though this is not definitely known. 

Pathogenicity. —Glossina palpalis is the carrier ol Trypanosoma 
castellanii, and G. morsitans of T. rhodesiense, both of winch are 
the causes of sleeping sickness 111 Africa. 


Classification. —NcwsleacI in 191 t revised Mir genus Glossina, and published 
a.classification barrel on the malo genital ai mature. This is a very excellent 
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classification, but requires the addition of female characters to complete it. 
We have, therefore, kept Austen’s revised classification in 1911, which slightly 
modified, is as follows— 

A. Hind tarsi entirely dark (iemale of Glossina tachinoides). basal hall ol 

first and extreme bases of sui 1 ceding joints pule, Glossina palpalls 
group. 

I. Ground colour ol abdomen ochraccous Inifi, with interrupted dark 
brown deep transverse bands and sharply defined pale land borders 
to segments. A very conspicuous square or oblong pale area in the 
‘•enlre ol the second segment. Small sjiecies; Body length 7 milli- 
melres— G. lachitiou/t s Westwood. 1 Ny>. 

II. Abdomen not on mu iked. 

r. 'lhiul join I of the antenna dusky blown to nneiemis black 

■'«i Dorsum ol abdomen dark sepia brown, median paler area 
on second segment, broad, more or less quadrate or 
11reg11l.11. livpopygiuni ol male bull or ocliraceous bull-- 
(r 11 lllflWtit \n.sten. ion 

{!•) Doisiiiu ol abdomen bl;u lush blown, median paler area 
tiiangular, hvpopve'inn ol male grev G p.i/pahs 
Kohine.m-1 ie>\onlv, 1 s ?«». 

'lhiul joint nl antenna pale j>aih,cr<t Bigot, ihoi. 

B. Ibml tai'-i not entiielv daik (e.M ept in G <m\lti>i). 

I Vp)n*r siul.iie ol abdomen with pale L>n»und colmu. dr.ib grev, bull, 
m odiraeeous butt, tuaiked wnb \eiv iMiiispit noils daik blown 
or iln\e brown transvn.se bands iiiteirupled m the middle 

lim Glossina morsitans group. 

ufl Lust two joints ol trout and middle tarsi with sharply detmed 
daik brown nr black tips 

(ll J«nge sjH-cies: Wide bead, dnikei unieiinrly, abdominal 
hum l*. deep 11 l,wi;i]',ilpis \\ uslein.inn. ib?o 
i * 1 ‘sinullei spisies; Narrower bead fi Westwood 

1 S y 1 

{!■) Bust two |oiiits nl lim- ami middle iuisi n-i\ nariowlv daikei, 
and sometime-, th- ■ olom is abseii' in tin l.uinei h 1 nrJint 
Newsieud ioi.’ 

U ) Bast two |or.it*■ ol tine and middle t.u a pale Bndv length h to 
IO ill] 11 111 11 l lis- (! pit/llt/lpt » \ list ell 1 m? 

II l : pper surface of .11lumen not so [landed. 

iai Wings dull iepi t i 111I1 >111 **1 1 . palpi ie\iepi in (}. hibamfonnis) 
long and slendei Glossina lusca group. 

1. Thud joint ol antenna fringed anteriorly and posteriorly 

with hairs conspicuous when magnified 15 diameteis. 

(a) Longest hairs in trout of third joint etfual in length from 
one quarter to one-third of width oj thud joint; 
palju moderately long- ( 7 . tahamformis Westwood, 
1X311. 

lid Longest h.ius 111 Jiont of lliiid joint equal in length 
trom out'-halI to one-third of width ol thud joint; 
pnlpi noticeably long and slender G nigrofuscit 
News tend, 1910. 

2. Third joint antenna* fringed anlonorly with live shoit hairs, 

scarcely noticeable when magnified 13 di.uneti is 
(\) Pleura drab giev, hind co\ie buft or gieye.li bull— 
G. fuun Walker, iSp». 

(n) Pleura dark grey, bind cow niou-e eo-y fi. fusci- # 
plains Austen, 1011. 
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(6) Wings pale, palpi short —Gloisina brevlpalpls group. 

(i) Dorsum of thorax with four sharply defined dark brown 
owil cir elongate spots, arranged in a parallelogram, two 
m trout and two behind the transverse suture proboscis 
bulb, with brown or d.irk biown tip C. loiu>ipennis 
Corti, 1805. 

(.’) hoi sum ot tluuas. without sin li spots, ,md proboscis bull) 
not biown 01 dark brown .i< the 11 p. 

(1.) Wings with upper thickened portion ot anteuor 
trails wise win d.nk and distimt --G. brevipalpn, 
Newsle.ul loio. 

fn ) Wings with atileimi transverse win- C*. medicoruin 

\tislei!, li)ll 

lO’ieiitly (.1 111 beig lias desi ubed a new -.pei ies, (,. zi nun Ulii hum berg, 
mu but Ms position at presi’ul is mil (pnte 1 wt.iin 

Haematobosca l’»e//i, mi i. 

Siomnxydnu* resembling Htcmutnhid, Inn with im hustles on tin* 
first ;md thud IniiLiitiuliii'tl wins, and with fourth longitudinal vein 
utmost as rdrnni'ly hunt as m Mitsui ; 1 heteloiv lii m posleiior cell 
only verv nairowlv open-, Dish ilmt uni Null hern Itumpe and 
(Mima. 

Type. JJamtilufii'si a t inibn!pis I>i//i, 

European Species. -II. nlnpilpt- l«//i 1 s«r». 

Asiatic Species. II piiluilnin' lt«v/.i. u/.;, imind at Iang-San, «'liina. 

Haematobia k’ohiiirnii l>es\mdy, i.S;n. 

Synonym. Sip/mnn Mrigen, iNjj. 

Stomoxvdiiu* resembling s7h/««vis, hut with spatuluie maxillaiv 
j»al|is inaiIv as long as the piulnea is; arista le.-iIn-red dorsally and 
veiitr.dlv. and thud longitudinal v« in hrisilv pioxuually. l»od\ 
rohiist, head broad .uni squat I >isii ilmt ion l ; .uiope. India. etc. 

Type. lltMl'lnihia slimuhlUS Alelgeli, iSj |. 

European Species.— /f. iinim/nn* Meigen 

Asiatic Species, -11. i^ut \iMen, i«k«i; // rn/ip/t Humetti, njm, 

in ln> la. 

Bdellolarynx \usten, up»o. 

Hies like Ihemj/nbiti, luii without sexual colour dimorphism. 
Arista with If»n^ hails above and with six luirlv long hairs beluw. 
No bn.sllesim liis( and third longitudinal \eins. 

11. san^iinvilcnhis Austen, ni«ni, is a hlood-suckci iotind in India 
and f'cylon. 

Mi’sci.V/iv. 

Musca I miueus, ■ pn 

Mine a putridn is the* 1 awe ot Mvi,,i-, do Siin 111 Sin I'.nilo 
Cailiphora lfol’iueiiu lu-swadv, iS;n. 

These .ue the blow-fhc.s or bluebottles, ot wliuh l crvtlnurephahi Meigen is 
the common species. It and t he following have lieen lound 111 the human intes¬ 
tine: C. azurca, C". vomUona. (hint its is ;i comimm cause ot nasal myiasis. 



CHRYSOMYIA 


847 


Chrysomyla Robineau-Dcsvoidv, 1830. 

Chrysomyia macellaria lmbricius, 1704. 

Synonyms. • -Mnsca macellaria Pabrieius, 17114; I.ncilia macellaria 
Robinoau-Desvoidy, iS ;o; L. hnminivorax ('oquerel, 1S5S -.CctUipluna 
infcsla Philippi, 1801; ('. macellaria Jorge, 1N78; anlhropophaga 
Conil, 1S7S: Compaomyia nibrifrons Macquart ; Somotnyia mould i- 
densis Rigot. 



In all fins llv has t went\ -iv smhmimho, l.tiK- due lu Walku. 
Mi'-piuf .mil Kubiiiraii J)i*s\ m«lv. I nil these \v« ie .ill <.nelull\ 
consolidated bv Arribal/. 

Miisciiia* willi blue* b* »i 1 11, 1 1*< 1 1 10111 Id tin- In*.id, and 1 hive black 
lines dm the tlioraw The bodv, which is Jess than 10 niillnrielies 
in length, is coven d with siitl black luii-. 

Life-History.- Tlu: fe- 
male deposits some three 
..1 four hundred eggs in a 
space ol a few moments in 
some wound or decaying 
matter, but as the same 
fly may oviposit in differ¬ 
ent places ill difloient 
t imes, 1 he total number of 
eggs laid bv one tiv must 
number some hundreds, or 
perhaps even thousands. 
The. eggs are white and cyhiidi teal, 1 millimetre 111 length, and 
marked by a prominent unilateral ridge. They hatch in from one.to 
nine houis, and produce a whitish footless iarva, raiiicr slcndci, 


m 


> 


1 M. 


If: 


\\S 

=.\ V w 

-t : V 7 
%■ -* 1 


Fig. 438.— t'hrvsomvia macellaria : L\kv\. 
C< I ) 

(Alter lil.Liicli.irii.) 
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with twelve segments, armed with minute spines. It is most 
active, and burrows into the tissues ol the affected animals or into 
the mass of putrid flesh or decaying matter. It grows rapidly 
and matures in from live to seven days, when it endeavours to 
escape from the wound or cavily on to the ground, when it 
wriggles off and buries it sell in the ground at a suitable place, and 
becomes the brown cylindrical pupa with rounded ends. The pupa 
is about l inch in length, and matures in some nine to fourteen 
days. 

Habits. —It is a pest to man and animals. 

Distribution.- -America, from Canada fee Patagonia, but most 
common 1111lie tropical and subt topical belts. It is killed by cold 
winds. In the Southern l-nited States it occurs from July to October, 
ft is also found in the West Indies. 

Pathogenicity.— It attacks cattle after castration, spaying, 
branching, dehorning, and when wounded by licks or barbed wile. 
It will enter the uterus if there is placental retention, and will attack 
the navels and mouths ol young calves. Horses and mules may 
be attacked in the sheaths and vagina-, and in the navel in colts. 
Hogs are especially liable to be attacked, but sheep rarely, unless 
after being worried by dogs. Man is attacked when sleeping in 
the open air, and more lately when drixing. The symptoms pro¬ 
duced in man will be detailed later under Nasal Myiasis ill 
Chapter I.XVII. 

Treatment.- -Injections of chloroform water ;ire the best means of 
getting rid of 1 he larva*, but the frontal and other sinuses may haVfc 
to be opened to remove them if in large numbers. 

Prophylaxis.- The use of mosquito curtains and protection to 
the nose bv handkerchiefs .11 e impoitant in man. Wounds of 
animals should be washed witli weak carbolic lotion and dressed 
with pine lar or oakum and tar. 


Chrysomyia viridula. 

Causes nasal mvinsis in Central America, and will attack ulcers. 


Pycnosoma Brauer and Bcrgcnstnium, 181)3. 

The larva of Pycnosoma pulorium Wiedemann, 1830, are said to 
be parasitic in man and the domestic animals in Abyssinia, the 
Belgian Congo, and Lorenzo Marques. 

This fly 1 esernbles Chrysomyia, but the three dark stripes on the 
dorsum of the 11101 ax are wanting. 

Pathogenicity.- It causes nasal myiasis in man, while other 
species— e.g., P. mcgaccplialu and P. mar finale, etc.— are found in 
cattle. 

Lnellla Rol>incau-Dcsvouly, 1830. 

Flies of this genus— e.g., L. ceesar Linnaeus and L. sencata —deposit their 
eggs on ulcers. L. nobilis Mcigen has been Icuind m the auditory meatus. 
According to iVipcr, L. casat Lmnirus and L. reginu Macy have been recog¬ 
nized a* causes of intestinal myiasis. 



CORDYLOBIA 
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Cordylobia Grunberg, 1903. 

Cordylobia anthropophaga E. Blanchard. 

Synonyms. — Ochromyia anthropophaga E. Blanchard, (dossiva 
grunbergi Donitz. 



Tlu: larva of lln< llv, which is called ‘ ver du favor,’ heijiusc it 
was first noticed in favor, in Sciiegumhin, burrow?. into the- ?km and 
causes a painlul swelling. It extends from Senegal 1 o Natal. 

Life-History and Morphology.-It is nut . 

certain whether the llv lays its eggs upon t he M -..- i a 

ground or upon t he clot Irng of peo]>le and t he /C.v- 

skin of animals, lienee it is not known ( _ 

whether the larva creep?* from the ground on ~ 

to the human being or animal, or belches in 

the clothing and simply enters l he skin. •' 

The larva, which measures about 12 milli- 
metres, is composed of twelve* segments. ol t ^ ^ Tffi v 
which the ant»uior or cephalic is blunlh f ! ( 

pointed in front and truncated behind, anil V-— - 

carries two black mouth booklets on its \ 
ventral surface. External to these booklets 1 

lie the antennal protuberances. On the \ Cjag^ J gj 
third to the eleventh segments there are . 

minute,rather characteristic, brownish, cliiti- or \/y}~ij ia ' KK ]inttno- 
nous, recurved spines. The greatest breadth pophagn. (X4) 

is at the level of the sixth to seventh seg- (Aftrr Austen.) 
ments, while the last segment has a flatleiu-d 
posterior surface which carries the postcimr stigmata. It i*» 
parasitic in men, monkeys, and dogs. The pupa lmasures i <»*3 
by 4*6 millimetres, and looks like an ordinary nms id pupa. 

The fly measures 9*3 millimetres, and has a vellowish-eolourcd 

54 
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<. orttvh'btu anthi 0- 

popkagn. (X 4 ) 
(After Austen.) 
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head, body, and wing. The thorax is marked dorsa.ll) by longi¬ 
tudinal dark stripes, while the abdomen has also blackish markings, 
and the wings are of a brownish tinge. The female is distinguished 
from the male by t he eyes being separated by a broad frontal stripe-; 
in the black colour ol the third and fourth abdominal (except the 
margin) segments: and in the blackish quadrangular median patch 
on the second abdominal segment. In the male the eyes join. 

Cordylobia rodhalni (iedoelst, 1005. 

Synonym.— Lund's lai\ a. 

Ihider Mils teini .1 laiva is described as onurimg in the Congo 
Free Slate which possrssr* habits similar to those c»i Cordylobia 
anlhrofiofilutvii. 

The lana ol this spi-cics also occurs at times under the skin of 
man in the l.elgian Congo. 

Auchmeromyia Schincr and Frailer Bergeustanun, iFu,. 

Auchmeromyia luteola l-ahrii ins, 3S05. 

Synonym.- Mit m a luteola Fabi ieius. 1 s**5, \Yi de Case. 

The larva of this fly is called tin- ' Congo llooi m.iggol.' It was 
found bv Dutton, Todd, and Christy, living m the floe* ot n.itive 
huts to the depth of $ inches. A1 night these la 1 \ a- came out, and 
sucked the blood ol persons sleeping on the ground,or on beds but 
little raised there from, but not on high beds. 


\ 


’-t 


Fig. <141.- A 11, Iniwrotnvia luteola Fabric-ws: Female. (X3-) 

'PJie native names lot the larva* are, ' Main 11x11,' ‘ Nchichi,’ 
' Ntunga,’ ‘ Mvidi.'arnl ‘ Kiso.’ 

Morphology. —The fly is widely distributed in tropical end sub¬ 
tropical Africa. It is 10 to 12 millimetres in length, tawny in 
colour, with small black hairs gi\ mg it a smoky appearance. The 
head is large, as broad as the thorax. Tin* eyes are separated by a 
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considerable space. The proboscis is folded beneath the In ad into 
a deep groove.. Tin- palpi aio club-shaped, witIi a long, vllnw, 
battened third joint, which carries an arista with black hails on its 
upper and lower borders. 

Tin* dorsum ol the thorax i" 111.11 ked bv longitudinal black and 
brown ^tripes, and shows a well marked tiaiis\eise nut me. The 


squama: ,ue large, yellow 
in colour, and cover the 
halt ores. The Iirst abdo¬ 
minal segment Jin** a 
narrow dark line pos¬ 
teriory, the. second a 
eeiili.ll median dark line, 
which joins with a pos 



tenor dark liue. (he third lie.. .| j ^ hufnni muniu hti,.oLt' I,nr\.\ 


segment is dark brown, 


(\ ■;.) 


except lor a narrow \ el low 

antcrioi si leak. Ihe lonilli segment 1 - dai k-» < >l< >111 ed. with .1 
poMciior liglil blown band Ihe iilth *-egmeut is small, and eon- 
t.iin -1 In■ genital apparatus 

The legs are Imli-eoloiiied, with black hail and biisths The 
Iilth tiiis.il joint is je.t black, and has a huge eieam-while pnl\illiis. 

Life-History. File fly deposits its eggs on the gioimd ol tin- lint, 
especially on spots oil which mine has been voided. The Jana is 
sem 1 tr.m si Lice nt. ol duly white colour, acephalous and amphi- 
pneiist ir. .md has ele\ eu f list me. I segments. Tin thst segment 1 * 
divisible into two pm t ions, ol which t he aniei ior eau ies the nmut h 
parts. Thebioadest segments aie llir ninth and 1 1 - 111 1 1 . Time an* 
distinct duis.ii and \enti.il sill lan-s, at the jiinetimi ol which 111 each 
segment thcie aie pioliihci.dices, with a spine and a pn. Jin: 
vein ml siirlace is ll.it I filed, ami has time lootpads 1 1 aiisv ei si |y 
arranged at the posleiioi maigin ol each segun-uf. The last seg¬ 
ment is large, and can ies 1 he po*%ti 1 i»>r spuaeles.ind t lie aims. 

The. mouth, which is pro\ uled with tielh. leads into an a >o- 
pluigus, which ends 111 a proven! 1 iculus, and has a dorsal diveiliru- 
ium. The veiitrieuhis is slum. .Malpighian tubules math the 
commeneenieiil «*1 tin- intestine. The hint 1 gut is coiled. The 
salivan glands aie well 111.11 kod. * 

The. larva becomes .1 <la:k brown or black pupa. q to 10*5 by 
4 to 5 millime.t 1 e.s. with an auleiim < oim.al and a poslenoi rounded 
end. and maikcd by annular ridges. 'I'lie pupal stage lasts two to 
three weeks. 


Habits.- The fly does not bile man. The laiva, as dcscuhcd 
above,, attacks man and tills its dorsal 1esopl1age.1l pouch with blood, 
and thus acquires a red colour. 

Pathogenicity.- As Jar as is know 11 it is non pathogenic. 


In ion Koubaud doHcritied a new germs. Cheernmvta Koukiud him. « »1 
wlucli tlie larva* ol two species, C.hoiteU KouUiud, iijii, and i 1 of'l'tiQii 
Koubaud, 191 x, weie blood-sunken, attacking Aitic.ui wart-hoy, and Alrican 
ant-eaters. 
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Auchmeromyia prsegrandis Austin, iym. 

A salfron-yollow ily. li occurs m South Africa. 

Pollenia Robinruu-Dcsxoidy, iK.jo. 

Tlu* larv.c of Polleniii nidi a Kohiiuwu-Jlesvoidy have been found 
m a case of gastric myiasis in m.m. 

Bengalis depressa Walker. 

By an erroi this fly w.is -*tid to cause cutaneous myiasis m Natal, 
Rhodesia. Bnli-.li iVntrnl Utica, Uganda, and the Sudan, the true 
causal agent In mg anthropobhaya (iriinberg. The life- 

hisioi v oj II. Jt'.prcssii is unknown. 

Family Antho.myih.i- Latreille. 

Diptera with arista naked or pectinate. Thorax with complete transverse 
suture. First posterior cell completely open. Abdominal bristles olten 
absent. 

This faiiulv includes a miiubei ol genei i known to be troublesome to inan- 
Fannia Kobineau ])es\onlv. //v/. >hvi,i Xlaeipiurt. llyilrotau Rol»ineaii-I>e-j- 
voidy-—wlm h may lie recognized bv the lollowing « haracLei's: (o) Arista bare 
—Fannul ; (h) aiist.i plnmns^ II\b hiv>.i, U) arista, pubescent- Uydroleea. 


Fannia Rol>iiiea.u-l>esvoj-l\, 1830 
Fannia canicularis Limum-, i;m. 

Synonyms.-- -Ilumalnm t m nnnriibn 1 > Lninu-us. /I nth-'wyui canicularis Lin¬ 
naeus. 

This species ha-. In-ijiieiitly been n-poi t< <1 .is bung passed in human lieics. 



Fig. 443 .—Fannia canicularis Liknaus: Tamale. (X8.) 



FAN SI A CANTCULAR 1 S 


The fly is commonly iound in houses in Europe and North Atnerii a. The 
larva: normally live in vegetables, by mtMih ot which thev oiuei tin human 
digestive tract. They are provided with branched pro- ’ 
cesses on the segments. 

Pathogenleity.—lihuiknn vei gives an in i onnl «i ,i \'L 

case of this infntion which is .said to have Jastid some 
twelve years, being assonated at urst with abdominal „/ 

pain, bloody diarrhoea, seveie pains m the region o| • 

the liver. Alter the initial attack the pains continued, 
but instead of dia itIiom, constipation lesulterl. with ^ 

.severe headaches. The abdomen was distended. 

The patient was tieated with law pumpkin seeds and * V 
then given .1 saline purge, and passed 1 ooo to 1.500 A. 

I'unnia lai va* Aftei this lie still passed a ft w laivie loi J [ .VQt 

some days, hut eventually rouoveied. 'I Ins is a niiums > ■ (' -^ V' 

case, in that Ihelarvu iive«l for veai.s made the man / ' 

and because it is not < leai how such an enm nunis inlectimi >■ . 1 -r®?- 

was possible. Cli>'t n 1 h.is i nllei t>'i| am) ilesi nln-d seven 'M 

authentic casi s o| mvia as ot I lie uuiiaiv pa se.s-. i.imm-I ‘ "" 

by the lai \ a ot 1 his llv 

/ ' \ ' 

Fannia desjardensii M.n qii e i i i 

Synonyms. Ihwi.'l mvit ii'i. ■'a..|iuit I. ' 

UioiHvia J.-'tjiiH/i n .u M.n dii.h t. 

Wellman ilesi I'iIn's i ases n! till. I ■ l \ I i -1 . in the .ill men I I* ■ lit* I.AKVt 
l.iry canal ul human being- in \ngola whu showed u * f aiiiim nni 
ilysentenc symptoms, ami wim li he mici ev.lnllv tie.iled imlnn* 
with t..'.s1or-oil, then santonin ami then castnr-oil again. 

I lie disease is locally known is 1 n\ envo,' .i term whu li signifies maggots. 


I'll. | || - I.AKVt 

ill / illlilUI I till 
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signifies maggots. 
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Fig. 445■— Pe*i i cillidia dufouri Westwood from a Bat: l'i male, (x 8.) 
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with regard to an Airmail myiasis called ' miu.ulo,’ but .is l.ir .is we know 
this disease ii.is nul liecn traced. Wellman says tli.il tin- teiiu is not used m 
Angola. In / . dc: ttndt'H'.ii the Ltiva* ln-come pupa* in seven to lime day?., 
unit the pupa* nisei ts in .motliei tlurtein to lilt ten daws 

Other Species.- 1’upei also litds /. sra/.o/>>. /■ /V. i\ur,>t,i. I. » unutitu, 

/•'. s ii/iithn .is being t.nises ol uiUastiiial myiasis. 


Hydrotsea Koluneau l>er,void\. t«jo. 

JIv(h"tiCti t>iiftoricit Liim.eus, wlmli ieii:ill\ .itl.u ks animals' eyes ;md 
iiostnls. is mid to att:n U in.in ,il o 

SUBORDER III. PUPIPARA. 

Synonym, l'tnolh^uda-. 

I’iie 1 ’upip.ir.i .ne thes whu li appeit to 
have l»ei nine alien <1 owing to their paiasitn 
lile l liey piisst'ss a well deluieil pioboscis. 
winch is said by \iistcu to resemble th.il ol 
the (iliK'.'initf hv being aimeil at its tip with 
teeth Wines ha\e lieeii lost hi seietal 
spei.es. eitIn i rutin ly 01 allei the imago 
It is I iei • >1 lie pa I asi I ii though t lie\' Ilia V evisl 
thioiighoiit lil>* hi i it I it *1 *■ peel. * Then 

In t an pio\ i.|<*d with i*\tia mi tines to enable 
tliein to cling to tlie baits, etc., ol the host. 
I In v do not lay eegs but piudineu l.nva, 
wbn It soon lieiomes.i pupa. 

The suburdci is dt\tded into lour famtheb: 
(t) lli]>pobosi ula , [•) \'yi te; i Indus, (\) Ihan- 
lifl.e, i |) ■strebbdte. 

I’be Nwieribiihe are paiasitie on birds and bats. In tills tamily comes 
J’niuilhdni dufonn Westwood, whn h is the earnei ol lchn>mnticu& vesfvru- 
i;nns DiotiJsi, i.Si»M. The Mt,nihil.e are piiMsiln oil bees, and tile Streblul.e 
on bats, and tilt telou will not In (Ollsideied bntln-t. 



bii. | p> Nyi H'KiniA si» 



Hj. — Uippoboscti rufij-cs von (>lh;ks: J'emalk (X 4 -) 


HI PPOBOSCIDJE 


Family Hippoboscidjr. 

Pu pi para with horny fLil Leued hauls ami bodies, and with nno joined 
anleiiua lurmshed with a terminal arista. The hrst joint of the tar-ns i«, 
usually abbreviated in all, but certainly in the first two legs. 

Wings may Ik' well developed, or rudiment,irv. 
or entnely absent. 

Tlus Jaiiuly is e-oinposeil ol forms p.iiusiue 
oil mammals, and im holes the billowing genera: 
llippobosm lanuseiis, i 7«« i; \lL>ho^m 'sjwiser 
lyo.!; Olfarsiu Wiedemann, iSp>; tlr/h- Ifrrsm. 

Psi'itifalfrrwt t'oipullett, l.tpv plena Nit/si li. 
iHiJ«; Mclnphtti'it\ Lalieille, 1.S02; OrniUmtloutt 
Speiser, 1902; Lvmltia Weyenlierg, iSbi; and 
OrmlhuiHYia Latieille, iSn». 

J 1 1 ppitbiaou is pai.isitie oil i' it tie, horses, 
dogs, etc . all o\er the wmld; \th>host.n is 
parasitic on Imnurs in Madagasi .11, Orlholfrt\ut 
oil kangaroos in \1istruh.1; l.ipoptenu on ileer 
all over the wmld; and \leb>p/hii;it . on sin ep. 

IJlppnhosiil ntllj JfNVoil <>lleis is thought to 

Ik* capableol ti.msmitting Ttvpuunsontu tkcileri. 


Fie f 4S. Larva \st> Pupa of Hippobovu Fro. 419.—Hkao of Hip- 
runprs vox Olkkiis. (’<-t) pobo\tu rufipet: Fi£m\i.t . 

Hippolosca equal 1 Linn.ri s is known on horses 111 the New Forest, KngJnnd; 
Htppobn\ifi tupnai* I .•mi’Il on dogs in Alina, India, I’eisi.i, ami South Km opr; 
II. r.u melt tiit l.e.i,h,iud // mill ul,t/ir l.r,uh air toiind in tile Sudan and l'evpt: 
and in .iflit 11 ion to t lirse Melop/iir;ic •>.■////»? I.niii.riis isloimd all ovei the world 
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CHAPTER XXXIV 

SIPHON AFTER A AN1) COLEOPTERA 

Siphonaptcra --Sfirc*opsylIi«la> -Ih'ymafof'lnlu^ ^cuclr-nn -I’lilicula*-— I'ldioma* 
■ - f J nlc.\ tiH/iiHS" XninJ'syllu i hroj'i • Culeopleia -Orlhoptna 
Hcierenres. 


SIPHONAPTERA Ulicilli*. iSj> 


Synonyms. - Rofilwlcira Sdirllciibrrg, 1 7<)« s : A ft! era l.imniick. 1803 : 

J phanif>tcrn Kirby ami Spruce, I'nlidiia • Sn | 

Definition. -Ue^.ipodu with I.itei.dh cnmpiessed bodies and dis¬ 
tinctly separated thoracic rings. Wings absent. •\rept for two 
lateral plate-like appendage- mi the nn-sn- and mein thorax* 

Tilt: antenna* an* tJiirr-jmiited, .md embedded m gmo\is* 1 lu* 
third joint lias nine more or less sep.ti.iied pseudo-joints 

Remarks, FU as have eonie into considerable piominente. 
owing to the work ol the. Indian IMague Commission and _thut ol 
Dr. Verjbilski. ol St. Peleisburg. who lia\ *■ shown that they are to 
be looked upon as the main agents by whirli plague is spread hom 


rat to rat, and trom 1 at to man. 

Fleas may also e.arry blooiI -parasites as. lot example. 1 ryfnnio- 
xomet lc,\'isi —and, again, they may seive as inteimedialv hosts 101 
the cystlcereus of tapeworms, as in 1 lit* case ol bipylitiwtn ca-itnihut. 

History.— -The knowledge coneeniing lleas is ol recent date. In 
1758 Linn.eus st.irted with one genus and species. ]*nlt \ ini Unis ; 
the second genus was lliat of the Chigoe- in iSis. undei tin: term 
Rhvnchoprion penetran s : and the tliiid genus was e.i rated by Cuitis 
in 1832 under the heading (\ , /W<»/ , /?i 7 //is The first getieial syste¬ 
matic treatise was by Koletiati in 1803, the. seemid b\ Casein n- 
berg in i8No. ami the thud by Baker in mo.j. 

Recently innrli work has been done on theset parasites by 
Rothschild and Iordan. 


Morphology. — Tin* head is small, and 111.1v or may not possess cj vs, which, 
when present, :ue only simple pigment masses Directly behind llu* tie,id is 
the antennal groove, in which the aiiicnn.r, which .ire lmjMirt.mt organs to 
the flea, lie protected from harm. This groove is continued upw.nds to the 
mid-line of the vertex by an im rassation winch divides tin* iron- fu>n\ the 
occiput, 'rhe groove may be open or 1 losed bv a process of tin* geiia. 

Tlie antennae are composed oi three joints, ot which the third, often called 
the club, may be unsegmented, segmented on the posterior border onl\, or 
completely segmented into nine more or less separate pseudo-segments. 

The frons may carry a tubercle or notch, situate rather nearer the moutn 
than the centre of the head, while laterally the eyes, when present are to be 
seen. The area of the head below the eyes and extending from the perioral 
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ring to the antennal groove is the genu. A process o£ this area may lie pro¬ 
longed backwards, so .is to meet the hind edge of the post-antennal part ot 
the head, and so to close the antennal groove lielow in those species which 
possess a ilosed antenii.il gioove. 

'1 he oieipM.il ■.11*i 1 i.lines usually three lows ol hustles, the first near the 
ha sc ol the anienn.e. the second mi the middle, and the third near the hinder 
edge oJ tlie he.nl, whieh aie loiitimied loiw.nds oil to tin frons, and probably 
delineate the lout segments ot winch the head is i omposed. 

■Vntenor rind vential to the lions and griia Ins I lie perioral ring, wliicli 


carries the mouth appendages, who h 
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Fig. 450— Xawf'svlht ckeapis: Mall.. 

(After Jordan and Koths< hiJd, Journal 
of Piirnsitolotiy.) 


i, Librmn mandibles. and lahial 
paljis (at the junction ot the last named 
with the head is seen the tn.iiigiiiai 
m.i\ill.i|, _*, max 111arvpalpi, .mmciiii.i; 
I promiimn, 5, nusomituni, «> meta- 
iiotum; 7-u 0rd111.11yahd0i111n.il lei- 
gltes, 1 {, seventh fergite \\M li hri-.t |e 
(In-lund this is seen (In’ small eighth 
1»1 gilt ), 1 |, ninth leigile, with sensory 
plate, | j, tenth lerglti , J, sterillles 
ol abdominal segments, J."> JJ. metu- 
slerillli , .1 mesosti‘1 lllte, lo, pill- 

stermte 


1.insist ol a lahrutn (upipharynx), 
mandihles, maxilla', ami palps, hypo- 
pharynx, and lalmim with palps, 
rheie dues nut appear to In- a 
separate clyjH'iis. 

The lahrum (variously known as 
epipharvnx, hvpoph.irvii\, and by 
other name.) is a hollow prolonga¬ 
tion ol the dorsal wall ol head and 
pharynx. In front it is closed, while 
iielnml it opens into the caelum. 
Vent rally it shows a gioove, con¬ 
verted into .11 anal when it isartieu- 
1 Med with the mandihles laterally. 
”1 he mandihles consist ol hasal seg¬ 
ments utt.it tied to the sides ol the 
month, ami an anterior ])oi t ion which 
piojeets tncly Ini wauls. and shows 
line serrations anteriorly. The inner 
aspect ot the mandibles po s 
groove, converted into .1 trilobed 
ihanuel by articulation with the 
fellow of the opposite side and the 
liypopharynx. 

The maxillm are triangular chiti- 
iicms plates, each possessing a four- 
jctinted maxillary palp. The labium 
(which,, of com sc, icpresents tlie 
ml maxill.e with their palps) is 
gle posteriorly, where it is attached 
the perioral ring, while in front it 
divided into two one (o-lhirtecn 
jointed palps (labial palps), wluel 
tm in a sheath 01 im for th 

otliei mouth puits. 

Hie hvpophurynx consists of a 
basal portion, which is a cliitinoiis 
plate foneave veiilrully, extending 
huwaids in tlu- head trom the mfra- 


o-sophage,il ganglion U> the inandi- 
bulo-basal aiiu illation and an rintcrnn pm linn, wiin li ]»rojcets irom the 
lnisal portion Imuuid'- and contains the 1an.1l Irom the salivary pump 
This anterior poitum nl the hypophai viix articulates laterally with the 
mandibles, ami its canal 001 nine venirallv, fo 111s the triradiate canal men¬ 
tioned above, which is (oiuimi-ui. wall the salivary groove on the mandibles. 

The thorax is composed ol the 1isu.1l tlireo divisions, but there arc no signs 
ot sculellum or post-scutellum I'heie is generally one, but there may be 
two or three rows of bristles on each segment. The pronotum m.iy have a 
comb. The uietanotum may Ikj ihutate 01 serrate apical tv. Literally ihe 
metathorax is tvpical, showing a sternile episternite, and epimente, while the 
inesulliorax shows a sclentc\ divideil into two by an internal mcrassatiou 
running trym t lie «.oxa upwards These t wo di visions represent the episternite 
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and the epimerito. The episiennte h,is the anterior .itid \entr.d portion 
separated oil by an ohlnpn iiu rassalion to finni .t stermte. The piostmuii- 
or steinile ol tho proi borax, is not divided. ('n-miaHy these \arioiis m lei ip-s 
show I ins ties. 

With ifKJ.nl to the abdomen. the first to si \cutli segments me more or h-s.* 
iioim.il, lint the eighth to tenth are modified scxii.dlv. I'he teigitcs o| tin- 
second to the seventh segments ,110 noimal, e.urvmg lmsiles and eomlis 111 
dilferent species. The se\euth lergile h.is a sub.ipic.al hustle. The first 
segment h.is no sternal si lerite. lienee the hist visible slernile In-longs to the 
second segment. Tin* third to the sivth stermtes urry a veiiti.il mw of 
bristles. The seventh h.is a eoiisulei.ible number ol bristles. Tin* m-mi.iIIv 
di fieri-lit segments must be eonsidejed an 01 ding to sex. In tin- leni.de t lie 
eighth tergite is \ciy luoad \cnti\dly. but tin- stermte is ieduu-d to an 
< long.ited plate l>ing between the \entral edges ol the teigile 

Tin- ninth lergite carries the sensory pl.ite, with usually lomteen (there 
may 1 «* more) .-etileious gmon-s- 'I In- ninth sleiiub- is uiembi.ui.n eons 
later.illv. and extend-, f.u M-ntrallv wheie it is strongly iliiunmd, and lies 
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h’l!.. I SI. \ V \ Ii»U V fll \ l**l I A. 

M-'ioni 1 1 n* J.'iinmf nf ll\‘!;itut. iiioi, ) 

1. Mouth; fili.ii 3 'iix, p s.di\.uv elands, .|. sium.uli. ", M.il;>ighi.m 

1 11 In , 0 inle-.t iin-; -j in turn 

insuli- the- seveuth m eielil h si gmenl It loi in > I lie \ •■ut 1 d wall oi 1 he vagina, 
wliu b is joined just .-interim In it l»v tin dm I ol tin- li-ci-pt.u uluin senuuis. 

The lent h tei gne 1.111 n s ., slim t ■ mm al si vlet. while the slernile whmh i> 
tuaugiil.il, eaiiu-s a long In el le \enli.dlv b< ton- t In- aju x and shm tei bustles 
al the apex. • 

The eighth ti mite ol tin- mal'- m small, while ils steimte is large*, and from 
its cavity the < o|iii|.ilm v mg,ms piojeil 1 he .messurv genital organs 
lieloug to ill** ninth si gniciit the sides ut whose leigiie torm the 1 laspmg 
01 gaii lateiallv 'I In mte111.il initial angle ol theilas|M-i is ptolmigi d mil- 
a maiuibnuni a lime which is a tnlicicle like piojci lion l'liemitei side ot the 
claspei h.is three proresses, which are ilillereut in l‘nh 1 ami 1 etnwpwllu. 
'J'lie ninth stermte has an 111teiu.il vertical arm and a v< uti.il horizontal arm 
'I tie hit tei appeals beyond tile eight h stermte fin- penis 1 an lie seen lietween 
the ninth steimte and the ilaspeis. 

Internal Anatomy. - I In* mouth, wha.li is silmiti In low the base ol the 
labriim. opens mlo tlu* .ispiratorv pharynx, whn h loiuniuiiu ales u.i i long 
(esophagus, witlv the stomach. Just |n*hne tins organ tin* o-si-pli igus is 
swollen into .1 bulb, which represents llu* provent in ulus 

At tlu* juiict ion of the stonvieh with tlu- mteslim* .10* l In- openings oi the 
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four Malpighian lubes. The intestine is divided into small intestine, colon, 
and rectum, the last mentioned opening at the anus. 

The salivary appai.ilus is, as usual, separate Irora the alimentary canal. 
It consists ol two glands, on each side ol the body, lying m the fal-body in 
Iron! uf the stomach. This duct from e.ich gland joins, forming a common 
duct on each side, which runs forward to open into the salivary pump. This 
i-. a hollow, chitinous organ, supplied with powerful musiles, situated at the 
anterior end ot the ventral surface ol the hvpopharynx. 

The duct of this pump, lunumg Joiw.mN lluough tin* hypopliarynx, opens 
via the triradiate canal alieadv mentioned as lormed by the junction of the 
hypupliarynx with the mriudibh-., into the groo\o of these organs. 

The Act of Biting. -The lien apparently carefully selects the spot 
at which it is In lute, and f henpierces a hole by means of thelabrum. 
This hole l*. then enlarged bv ihe mandibli-s, through whose grooves 

salivniy secretion is 
])tiniped into the skin. 
This secretion irritates 
the vessels, c.'ttising a 
hn.il iill'll of blood to 
the part, and this blood 
is duwii bv the Miction 
<•1 the phurvitxupntube 
formed by articulation 
ol the labium with the 
mandibles. This tube, 
ol course, is embedded 
m the skin, which is 
pieired by its two com¬ 
ponent parts. 

There arc therefore 
two tubes in the mouth- 
parts ol a flea—an 
rifereni, carrying the 
I’X'.. l-’ia. ok Tin*. Do.. I-11 \ salivary secretion, and 

!'■ y* * 1111 ,is 1 an afferent, carrying the 

il-'u.m a pluitogt.ij.il i#v j j ii-n j blood, which is taken 

to the stomach, and 
luunolv/.ed and digested. It appeals that the black residual mass 
is capable ol lurthcr digestion by the iectal glands, further 
bionomu - will be given undei Xi‘ii»f'.\ v lla ihcopis. In some people 
flea-bites m.iv cause a lot al papidai erupiion— c.g., oeratophyllus 
fasciatus. 

Life-History. Th i- egg is nv al, waxy white or opaque porcelain in 
appearance, smooth, and with a length of about 0-5 millimetre. 
It is generally deposited between the hairs oi the host, find falls 
off on to the ground. In two to four days the larva is hatched. 
This larva is an elongated worm-like little creature with fourteen 
segments. The head is well developed, and has strong mandibles 
suitable for biting. It lives on dead organic matter, and moults 
three times as a rule— i.c., three to four days, and again six days, 
and again seven to fourteen days after hatching. It then spins a 
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cocoon, inside which the pupa becomes the imago in about five 
days, the whole time required (or development being louiteen to 
thirty-three days. 

Dispersal. —Fleas are dispersed mainly by their host truv oiling 
about. Such a host as a rat may, oi course, be earned by merchan¬ 
dise, and, again, merchandise itself can spread fleas. 

Capture of Fleas. —If it I> desired to capture liras, allow a suitable 
animal to remain in the place, when the fleas will gather on it. 
Then chloroform the animal, and comb flu- stupefied or dead fleas 
on to white paper. 

Remedies. -The iiinedies for liras air, lirsi .mil best, a chan 
house* plenty ol soap and wait' applied lot he I loot s. etc. Othei- 

wisc naphthalene, pvreihnnn poudej s, t«»l>ai to leaves and million-, 
and benzene may be used. 

A tlca cannot jump more than j inches- an important ia« i to he 
noted. 

Flea.larva.* are delicate little I liings, and cannot stand distui banre; 
hence. Ile.as will not be humd in houses kept well swept ami dusted, 
but will abound m iuh rletl empty houses. 

Classification. TheSiphonaptera ai e elassiln d l»v Rothschild into 
three families: (il isauopsylhda*, (j) I’uhcida*. (,’) i'eralopsylhda*. 

Only the fir^t two aie of unpoi tauc«\ the last named being louiul 
on bat s. 

Famu y SAKiophYii.il>.]* Taschenberg, t88o. 

Synonym. RhynchopriouiiUc e-t IL\ tnpsytl'nUc IJaket, 1005. 

Siphonaptrra without cteiiidia. l.alual palps rather long, lmt 
very we.de and fragile: pale, slightly ehitiui/.ed. lot tiled of one 01 
two segments. Small maxilla- little piomnient. I’leicmg appaialits 
very developed: mandibles l.-ige and si long, Cn-nal exireimly 
always prolonged below and in bout into .1 pior<>-, }>lai ed behind 
the insertion ol the m.indihles. Xota ol ilioi anc segments sport el 
than thai oi 1 he lirsi ahdomiual. 

Genera. -LeluJnaplia^iD)W\\[, issi> //.•(/•»/ , m//u l-iamnleld, i8fio; 
Deimatuphiliis (iueim, iS ;8 01 which, according to Jordan 

and Rotlischild, may be lecogm/ed in ihr lollowing manner 

1 . llind co\a with patch «.1 spines oil inner side- lit Jiuhtopluiyu. 

11 . Hind coxa wh him- such a patch oJ spines:- f 

(a) Hind lemur with large basal lonth-likc projection— 
flcctopsylhf. 

{b) Hind lemur simple - Dcrmalnphihts. 

We need only consider Dermatophilus. 

Dermatophilus tiueiin. i.\-jS 

Synonyms. — Rhynclioprion Oken, 1815. nee Hermann. 180 j: 
Sarcopsylhi Westwood, i8j6. 

This genus contains tlie species Dermatophilus penetrans (iiieiiu, 
distinguished by having a distinct eye, and D. ueiato Kuderlein, 
1901, with a rudimentary eye. The latter species was found behind 
the ear of Epi my a rattus 111 Brazil. 
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Dermatophilus penetrans Guerin, 1838. 

Synonyms. -Pttlcx minimus cutcw penetrans Catesbv, 1743; JNi/r.v 
minuiis'iimns nigricans Barren*, 1743: .Icarus jit sens sub cittern 

niihtlans proboscur acutiorc 
1\ Brown 175O; Pttlcx pene- 
treins 1.1 mucus, 1767; Khyn- 
chnprian penetrans Oken, 

is the insect vari- 
ruislv known as the ('/rigor, 
or jigger, and believed to 
JHHChave been discovered by 
\ Oviedo in 1551. The home 

1 j of thi" little insect appear* 

U . U to be S<mill America, 

jP’ especially Brazil, from 

JF whi< 1) it \va* conveyed to 

rr West Africa about the 

" middle of last century, 

arriving on the West (’oast 
I*n. };i i ;;n,ti„i, Mm 1 at Loanda from Kio Jaueiio 

^Mk'KiiI'iioihi.k veil j bv a ship, the ihomas 

Mitchell, in T.S72. whose 
crew \ya> sulfering from jigger?'. It was probably noted on the 
(iold ('oast lor the Inst time in tin* i-ailv sexeiilies. It appears 


crew was sulfering from jigger?'. It was probably noted on the 

Bold Coast lor the Inst time in tin* i-ailv r>c\eulies. It appears 

to have spread across 

Africa by Stanley’s Kxpe 

dition and by tiaile routes. 

arriving in Hast Africa in 

r8y5. and from Mast Africa 

it spread to India in i.Sy«j 

by the 41I1 Bombay In 

f.uitry, but luckily the' 

infection did not spread 

bevnd Bombay. In 1900 

it reached Madagascai. It vT 

aifects not merely man, Jl* f f 

but domestic and wild JV 1 ‘ 1 

animals. Perhaps tin 1 most Jr 

noted featuu is the wav in * H 

which it attacks pigs. On 
the Gold Coast it appeared 

to be largely kept in exist , . , . 

ence by these animals. It i-i mam:. (Mu koi-imhk.km>ii.) 

is very easily captured in 

the free state by taking a little .pig with a pale abdomen, and 
placing it on its back on the ground on which infected pigs arc 
living. After watching a few moments, a black speck will appear 


t>rnnntnp/nlu\ f'cvrhuns : 
(Mil KOI’ I Id I (K. It \ i'll.) 
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on the pig’s abdomen, and quickly another and another. These 
black specks arc jiggers, which can easily be transferred to a test- 
tube. On examination, they will be found to be males and females 
in al »out equal numbers. 11 appears likely that a nuin her of different 
species, if not genera, are included under the term D. penetrans, 
and there is without doubt room for investigation into jiggers taken 
from wild and domestic animals and man. 

11 the. reader will look at the list oi synonyms, it will be deal 
that, by the law of priority, the name of this little insect should 
be Rhynchoprion penetrans, and not 1 ). penetrans, as the name 
Rhynchoprion Oken is dated TX15; but Kolh-.ehild lias recently 
pointed out that Rhvnclwprion was applied in rNo.j. bv Hermann 
to a tick, and also by Oken to n(h< 1 tit ks in rtfr.s. 

Geographical Distribution. If oeeuis in Mexico, West Indies, 
Onlial and South America, tluough 
the whole ot tropical Africa, and as 
far south as Mashona jf»' N. 

to .50' S. In Asia it does not appeal 
to flourish; it has onl\ inlerted lioin- 
bay, and will probably not become 
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it, J.iiv.i; />. yi>nni; ,, i lirva, 

<, <*i 111>1 erutii !(■■» i»l i 


natuialixed, as the monsoon conditions do not appeal good lor if. 
ioi it flourishes in a waim. dry. saiuh soil. 

The female only becomes endoparasitic, and when it first arrives 
in a place, and is unknown, may cripple people, and cause loss oi one 
or more toes. • 

Morphology. -The general account alieudy given ol the morpho¬ 
logy of fleas and the special characters indicate the moiphologv 
sufficiently for the purposes of this book. 

Life-History.- -The males and females live in dry, sand\ s«»il as 
reddish-brown Jiltle insects about r millimetre in length, and are 
very active. They live by sucking the blood of warm-blooded 
animals. When impregnated, the female burrows into the skin oi 
a warm-blooded animal, whether bird or mammal. The abdomen 
now swells enormously into the size and appearance of a small 
pea. If one of these small peas is examined, it will be seen to 
show the head and thorax anteriorly, and the two last abdominal 
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segments posteriorly. The head is in the bottom of the burrow 
in the skin, and tin- posterior abdominal segments block the opening. 

The eggs arc expelled through the opening in the skin, after which 
the female jigger is expelled by ulceration. The egg develops into 
a larva with thirteen segments. This larva spins a cocoon, inside 
which is the pupa, which gives rise to the imago in about eight to 
ten days. 

Pathogenicity. -This will be de-cribed later (Chapter XC VI.), but 
it may be mentioned tlml it includes miration, pus formation, 

, „ ulceration, and forma- 
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_jri ' Family Pulicid/E 

/ ft ' Stephens, 1829. 

" Siphonaptera with 

body compressed or 
^ VjK'^Of elongated, always 

tg 'A’ . ^ . than in the 

premling family. 
Head, in comparison 
I’lo. jo/ (ft nut ■/•ii-iltt!, frh.s JinruiK. 1° till 1 rest of the 

Till- lllMWillg ■nIloW, till* Mill «>■ 111 till- IllMlI .111(1 bod\ , s HI a 1 1 , top 

jip.tlioras louiul; venter pro¬ 

tected with hairs; 

often no eves. The antennal groo\ «■ jsat times covered by achitinous 
plate. Tlie end segment of I he antenna is either segmental or un- 
segmented. Thorax wide; pionutum often with clenidin. Abdo¬ 
men never so swollen that tin* original limn is lost. Female never 
cndopai asitic. 

There are three subfamilies: Puliiiihr Tiraboschi, Tyf)lof>sylliticF 
'[ iiabn-chi. ilvstric/iopsylh tuv Tira bo-chi. 



lion of a sore, which 
ina v become infected 
with bacteria, and 
cause loss of a toe or 
a leg. or even tetanus 
may develop. 
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SOMAMILY PULICIN.E. 

Pulicidre wnh ev«*s. 

Ihe more impuit.ini gi-m-ia of the l-'ulicina* may be arranged as 
follows (modified afti 1 Jordan and Rothschild):- - 

A (’lenidia on piiniioi.ix .1 n< 1 hc.nl -Ctcnot.cphiln> 

H. Ctenidia on plethoras .ml onlv two teeth mi cheek at gcnal angle-- 
f'hiastopsylla. 

C. Ctennlia on protkor.ix only. 

1 . Pygidium freely projecting Itelund- -Pygiopivlla. 

11 . Pygidium not freely projecting Ix-huni 

(1) Club ol antenna completely .segmented-- Ccratophyllus. 

(2) Club of antenna incompletely segmented— Hoptopsyllus. 
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D. Ctenidia absent on prothorax and head. 

I. Terminal segment of .antenna: short, only distinctly segmented 
posteriorly, lliutl coxa with a comb, filth tarsal segment 
with four lateral and one siibapn al bristle. 

(1) Korins with small mesial tubercle- Mn o/’sylla. 

(2) Forms without small mesial t alien, le: 

<a) Mi*soslernite with internal rod hk< inei.issation Irom nisei- 
tion ol the coxa iipw.ud. 

(n) Antei 101 angle ot genal edge prolonged hick wards into 
a triangular lobe; pronof 11111 si longer than ineta notion 
-- Ptiriodnufis. 

U‘) Anterioi angle of genal eilge not produced into tri¬ 
angular lobe -A rno^vUn 

(n) Mesosternile wit limit internal lod-hke 1111 rass.it mil from 
insertion ol tin ro\a iipw.ud 1‘itir. 1 

11. Terminal segment ol aulenn.e segmenlei] dll round; hind <oxa with¬ 
out a comb, fifth tarsal ■ •■gnu lit with lorn lateialbustles and 
one subapical hair. 

11) Tei initial segment ol aiitenii.esyimuetin.il. gen.il proi ess with 
a number ol bristles l'nvit{>wilits 

(-M Terminal segment ol antenna* .1svmmeiiK.1l. proximal segments 
slnpillg backwards (icu.ll process with oulv one to two 
bi 1 -1 les /V/n/'ii/.i/i.svMf. 

Ill 'Ie11m11.1l .(‘giueiil ot anteim.e segmented all loiiud, svmmeliK.il. 

llmd cn\a will’inil « mnb I'1 f 11 1 tarsal segment with Jive 
laiei.d bi tsi It .i 1 least .ind siiUipienl hair. 

Hi \nli unal gioo\e ojn-ii Itehmd 

(<d \bdonmul ti-igites w'llli one low of bristles, ex«epl liist, 
wlin li Iwais two. hiisl hind lais.il segment shorter Ilian 
second ( e/i/'>/»sV//rt. 

\i) \hdoininal stermtes with veiv numerous short bustles. 
1 list mid taisal segment longei 111 in‘.ei mid fieiiie/ m 7 /#is 
1" \llle11n.ll gl oo\ e I losed liehllld 

\ I >di in 11 It. 1 1 tel glti". With one low ot bll->tles / IV i>/>sy//.l 

Srni-'Miiv Tvtmii (ipsvi t.in i-. 

Pulicnl.e vvilli eyes absent or v«*rv rudimentary. Head rounded 
in front. ]>«nly 1 liin. 

Genera.- A'tcwbwlUt Kolrnali: ('Icnof'hlhiihnu s Kolenati. 1857; 
Tvfi/ilopsyfla Wagnei; Xcoftsvl/a Warner; /'v/>/i/nceras Warner. 
I'lenophthahnus can be recognized by hating movable ctenidia 
in front of the ocelli, and the rest can be differentiated as follows;- -- 

I. I hint tarsal with five lateral bristles on each side- ~Tyf>hlmcuts. 

II ‘1 luid tarsal with lour laiiral and two accessoiy bristles- ( irn»/'s\'llti. 

III. Third tarsal with four lateral and 110 uccessoiy bustles- Xrof^ylln. 

IV. Tiurd tarsal with three lateral and two aceessoiy hustles- - Ivf'hlnj^ylhi. 

SrnFAMlLY llYSIKM 1IOPSM T.l\.-h. 

Abdominal termites with one or more ctenidia; postnioi libial 
spines in numerous short, close-set, transverse rows on po-d.-iior 
border. with about font spines in each row ; female with font 
antepygidinl bristles on ea< h side. 

Genera. IIy\trirJn>psylla fasehenbeig. .Uacrnf'svU-i. 

Tint FI.ISAS OF RATS \Nl> Mil l'. 

The following table gives the fleas observed on rat-, nn« «■, and 
tield-mirc, by Tiraboschi and Rothschild. 
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Pulex.. .. P. imtans L. 


Pulidna .. 


i 

i 


I 


Puhcid.e 

I 


Typhlopsyllina;.. 


1 

I 

■ 

i 

l Hysluehopsyllinte 


Saroopsyllinse 


• Xenupsyila .. 

Hoplopsyllus .. 
i Ctenocephalus 


(Yratophyllus 


(lilontnpsyllns 
I’Yi'.iup-yll i 


Ctcnopsyll.i .. 


Strph.llinrirrus 

Typhlopsyll.i 
Cluostopsyllu .. 

Neopsylla 

i 

Typliloceras .. 
| Hystrichopsylla 

^ Macropsylla .. 
j i ><*rmatoplulus 

1 l r .chidnopliagu 


|X. cheopis Roth. 

1X. brasiliensis Baker. 

H. anomalus Baker. 

I Cl. fclis BouchC 
((It. cams Dugtis. 

Cer. fasciatus Bose. 

Cer. londimensis Koth. 
Or. anisus Roth. 

Cer. niger Fox. 

Or. penicilligcr Grube. 
Cer. walkeri Roth. 

. Or. pinnatus Wag. 

Cer gallina* Seh 
('it .i ham is Roth 
Cer. luofor Roth. 

Cer polhoms Roth. 

Or. agilis Roth 
.Cer. californu us Baker. 

I (hi. ch. u lot tens is Baker. 
(Oil. telegoni Roth. 

j 1*. colossus Roth. 

| P liilli Roth. 

11*, rainbowi Roth. 

.'Ct. musculi Dngi's. 

I Ct. sport a Whs Rot h 
|Ct. tast lusiliergi Wag. 

Ct. ngamliics Roth 
Ct eiiobius Rotli. 

Cl. peeluniceps Wag. 

('t. seleius Roth. 

| St. thoiu.iM Roth. 

St d.isyim Skiiv* 

|st siinpsnm Roth 

| Cl .I'gviles j Idler 
(( t .issi mile. Tasi li 

/ 'I yphl pseudogyrtes Hakei 
1 Typhl prosuma Wag. 

Ch lossii Waterst. 

j N. Ixdentaliformis Wag. 
■JX. pent acanthus Roth. 
(N. isacanthus Roth. 

Typhl. poppei Wag. 

( Hystr. tripeutinata Tirab. 
llvstr. talpae Curtis. 
Hystr. narbeli Galli-V. 

Macr. here.ules Roth. 

1 1>. penetrans L. 

(1) ciecata EnderJein. 

Kch. murina Tirab. 

Ixh. gaUinacca Westw. 

" Kch. mynuecobis Koth. 
.Ech. lispus Roth. 



EPIMYS RATTUS 


867 


Epimys norvegieus Erxleben, 1777. 

Pulex irritans Lintiieus, Xettopsylla cheopis Rothschild. t'te.iw- 
cephalm felis Bouche, C. canis Curtis, CcratopJivIl ns fascial us Bo^c. 
C. londinicnsis Rothschild. C. pcnicilliger (jrubo. Ctenocephalus 
ntitsculi Duges, Xeopsylla hidenlaliformis Wagner. 

Epimys norvegieus is the true host of Cera/ophyllus fasciatns . 


Mas musculus UnnoMis. 1758. 

Ceralophvllus fascial us Bom*, <\ londinicnsis Rothschild, ('. walkeri 
Rothschild, Odontopsyllus chariot feu sis Baker (s'), ('tenoeephalus 
serratice.ps Tasohenbcrg. ('. musculi Dili’s. Typhlopsylla assintili *■ 
laschenbrrg. /’. agyrtes Heller, l/ysfnc/to^^ylla tnpcifinata lira 
boschi 

Epimys rattus Umi;eus. 1758. 

Pulex irritans I.inmeus. Xcn»psylht I'icopis Rothschild. ('taw 
capital ns felis Bouche. ('. can is Curtis, f' era !■>/■> ft vll us fast iatus Bosr. 
C. londinicnsis Koth.sehild. ('IsiwpsyUa musiiili Bilges Dcrmato- 
pliilus areata Enderlein, Echidnophaya rhynthof>syl!a TirabuM*hi. 
E. t’lillinaua Westwood. 

Of all these lleas. the mo-t important with regard to plague ar<*:- 

A. Spreading the disease from lat to rat --Xenopsylla chcopis 
Rothschild and its allies; I'eratophyllns fasci (this Hose and its 
nlli«*s; t'fenopsyila musculi Bug. s; < tenoeephalus IcHs Homin': 

canis Curtis. 

B. Spreading the disease fiom rat to man Pulex irritans 
Lituiatis, Xeii'-hsyUa theopis Kothsehild. ('femurphalns felis Houeln , 
1' ra'oslmiis i'ria!uplivHus ldstialus\\in>y. 

Ot dl these, die most important is Xe--»psylla eheof'is Roths- 
ehiM and it is believed tli.it it - nin host is i.i'inn- . 


Citellus beecheyi Riehaidson. 

| Ins is tin 1 giound sipiiiM-l ( »1 < aiiioruia. which lias been proved 
to play an imjxu'lnnl pail in the plague infection of that countiy, 
and its tleas have been recently studied, and it has been found .that 
Iloplopsyllus- annual us Baker is capable ot carrying the bacillus, 
and according to McCoy Ceratophyllus anti us Baker can also convey 
the disease from squirrel to squirrel. 

Arctomys bob® Schreh. 

This is the larbag.m, ami its common Ilea is Ceralophvllus silvan 
fieri Wagner, iNp.S. 

Pulex Linnauis. 1758. 

Puliciner with head without notch on the frons; antennal grnu\e 
closed behind by a genal process. Strong ineras>ation separating 
occiput and frons. live large, a little pointed below, with iwo 
bristles beneath it. and one on the oral edge. Anterior angle of 
genal process projecting somewhat downwards, and usually bearing 
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a small tooth (remains of a comb). Anal coxa is pear-shaped, 
carrying a number of hairs on the inner posterior portion, as well 
as in front, and earning a low or patch of short spines near apex. 
<rivatly reduced thorax, tin* teigite* being short, caili with a row 
of bib ties, but without subapical spines on tin- inesonotmn. 
.Mcsostcinite characteristic, wn narrow, with ventral edge close 
before apex, stigmata not being i niiivlv <ovi red* No internal rod* 
like or < ariinform incrassuion lion: the iiwiiion of the coxa to 
the dorsal edge. 

Male with eighth teigile with small manubrium; clasper with 
very large flap on in-uh ol whit h an two pioccsscs, tunning a kind 
o! (law. Mamibiiiun el (lappet huge, riirvul. Ninth sternite 
boumeiang-di.ipt d. with its uppei end pointed. Internal wire 
lik( spiing of ninth "teinite and penis making *.evcial coils. 

Female No li.iii" .ibovc stigma of eighth stergitc. Stvlet with 
long ape.i! brisile ;md s|uut bii-lle ncai apex. Anal stemite 
li iiiii ale. biistles con lined to tin apiial edge. 

s|n ( n s /*. trritinis Limi.cus. 

Pulex irritans l.innaii-, i 

Synonyms l‘nle\ w//g«u is Kaim. 17 n>: /'. cV/ I inn.ms. ij-.jo: 
F b>>nouF huge*.. iSjj- /’. mnn, nal.ii, 1 s«/». rfn^c'1 
I’.aktr, hi.. | 

11ns, in a mm li restiicled s, ii-e, is tin- /*. irri'an s ol 1 innans, 
whieh lie lmle<I .ill th I*., biU n«I lie lenn i- n>-.iii<led to I lie 
paiasile ol iii.ui 1 1 is « .< n 1 i.ilb in OM Wialtl flea, those oi 

Anieiie.i being lai: clM.'iM l\ cmmecled, but has become now 




cosmopolitan through tradi It appe.irs to have been introduced 
into the eastern tropics b\ J'.uiopean tr.ule. It is absent from 
the Sahara and the Ifnussa count 1 n s south ol it, but it abounds all 
through Africa where, there ate Kutopoan settlenienls. 

'rile<piestion whether there ate different vaiieties on the different 
races of mankind is not settled. Haket described a Pnlcx ditgesi 
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or P. irritam • ingest fioin West Mexico oil ('Hellus inanmtrns ami 
man. bul is the only person who indicates this. 

P. irritam is also louiul on animals, particularly llu* baden 
(Melcs /axus) in England: on dogs, cats, i.iis. ami other animals in 
various pat Ls ot the wot Id. 

Xenopsylla < dmkkew u:/.. 11)07. 

Synonym. - lacmopsvlln Jordan and Rut hscluld. moS. 

Puliehuc with third segment ot .mtcuiue <li-»tun;tIv Mummied 
only on posterior side, Eye round: ojn; biislle below, one in trout 
of eve, t hird at oral edge. Fro 11 s wit limit tubercle. hnu -egim-iib d 
labial palpus; closed antennal groove. IMeura t »l the mr-osb mite 
divided by a suture into an epislernite and an epinierile, with the 
1lors.1l apical brittle ol llu* seventh abdominal i 1:11*it*■ nnmie liom 
the t*« 1 *jj<* of the. segment, with slmil spines on the iiniei *-inlaic ol 
the coxa of the thud leg, willi a rod-like iuciass.ilmu «*n tlie inside 
ol the co\a ol the see.oml leg; tilth lais.il Moment with lour lateral 
bristles beside-, tin* siibapieal iiaii. 

Male, with c.l.ispei pmvided with two or lliiee small pmi« s-.i-,. 
mauiihriiuu uairow: uppei internal poitmn ol the uimli steiuiii 
not very sharply de'ined. 

Pinnate- With tin; stylet bearing, beside-, tin* hue’ ipical biisth, 
a short brisi le. sit ii.iii*d in a notch helm c ape\. 

Type. -Xeiops\lla chcupi s Rolh*-i lnld. TJiis gem is 1., ioiind 111 
Africa ami Pential A-ia in particular. 

At the time ol wilting there .11 e smile twenty four spei ie., known 

Xenopsylla cheopis Rothschild, inn;. 

Synonyms. / tcwopsyha cheopis Rothschild, mo ;; Pulex iluopis 
Rol lischiM ro« ’; P 'hrasiliemis li.ikei, 1 • j • P. mm inns I11.1 

boschi. H)oj;/ ) . phi! ip pine-mis ller/ng, icjo |. 

l liis is tIn: rat • Ilea in all pai Is of 1 lie t ropic*., uni is believed to 
be the principal tiansmitter ol Imboiiic plague lioin the j.n to man. 
Its home is believed to In* the Nile Valley, where it lives on vai mils 
hosts, hilt it liasspiead Iroin I ln*re bv 11 n' agency ol the rats. 

It is olteii releiied to in lit rial me by the name P. pal 1 ulus 
Tasehenberg, which is 1 rally ,1 dilfeirnl species. 

Jordan ami Rothschild lcpoii it on man or animals I mm tin* 
Egyptian Sudan, Pirimia, Ih-na in East Afiica, Entebbe. l gamla. 
Brngiiella, Angola, Reunion. Maiseilles, Plymouth, Aden, P>omlu\, 
\gra, Aiahia, Japan, West Au-, 1 1 .ilia, New South Wales, t'olond u. 
Paraguay. 

They iuive found it on mun, lipitnys norvegicus, li. ra/tus, Mns 
chrysopfiilns, unci several other animals. 

Morphology. - Episternum of metatliorax separated from Mei- 
num. The latter carries a bristle as long as thal on the lormei. 
Hind femur ungulite \'entrally at the widest part. Filth segment 
of fore- and mid taisj, with three spiiU'-likc bnsilrs \eiilJ.illy at 
aj)ex: l.di*ral ones wry stout in male. Claspei with two distinct 
free processes; inaiiulu ium long. Penis without a brush near apex. 
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Life-History. -The eggs are round, waxy-white or pearly in 
colour, and rumihei one to five: at each oviposit ion. Ihry li.iicii 
in Bombay in two days, and pi educe tlu* little larva-, which at oner 
hide thrinsih !■*. .iway troin tin-light. In about a wreek’s time those 
larva*, winch at first an* vei v «ir.ti\r, become- sluggish, and. erasing 
to e.il, spin cocoons composed ol line white silk-like fibres. lnr 
cocoon becomes covered \\ ii li ntbbi-.Ii, and is haul to see. In about 
se\on to fourlern dm-, the imago escapi s bom the cocoon. The 
total development. then Ion , mpuics .iboui Iweiily-one to twenty- 
two da\s. 

Bionomics, flic voting Ih.i is capable ol living without a teed 
of blood lor some, seven l<»tourteeu days, but it not ted then it dies, 
file length of liio ol a Jlea 1-. diflicull to ascertain, but Xlenopsylla 
t lwoftis will live fort v-one days on a rat and twenty-sex en days on a 
man. Tlierefme, the whole hie »i a j at-ilea from birth to death is 
about sixty-three da\s. A r.il ilea is more leadily atHacted In .i 
rat than bv .1 man. il bleeds at .ill leinperaiiues. but lias one 
optimum temperatuie above and below which it does not thn\e 
so well. Dampness is inpnioiis to the ilea, killing the lai\a and 
hindering development. 

X. (hrof'is is tlie commonest 1 at-Ilea, being probably tbr Ilea ol 
Epnn\’s //*. in India, w hile in We-tnii l‘.mope f rrul^pJivlli s 

litst iahts isllu* Ilea ol the same indent. It is Initial on /.. nor.r^icus, 
E. rnlln s, and Xi"iokiii s, al-o on miisL-iats. guim a- 

pigs, cals, rabbits, antelopes, hangaion-, and men. 

I'lir infect km with plague bacilli dor- - , not appear to ailed the 
Ilea’s health, far it has an inmmnit\ dependent, apparently, on 
phagocytosis. 

Hoplopsyllus Baket. 

('lo.-ely related to Pitlc\, but distinguished at once by the cteuidia 
011 the piotliorny, lusumjlits Baker is the plague carriei 

ol the t'alil'ornian ground sipnnvl 


Family Cfraioi-syi liivi- Baker, 1905. 

'siphon,iptei.1 \vj lit ctenitlia present 011 the metaihor.is .net abdomen; eves 
riiihmeiit.irv or aO-cnt. 

Genus. Koluiati 

'J lie ,,{ ih|., ,ip. loilijtl Oil l>.lls 
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- a Mkuii.f passi-.i 1 pi-r Ukkiiikam. 
(Alter Kin».l 
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COLEOPTERA. 

Hcxapodu with biting mouth-parts. Anterior wings altered to form eases 
tor the thin posterior wings. 

Remarks. —'ihe larvae of beetles have rarelv been recorded as parasites of 
the alimentary canal, or Jound in abscesses m man in the temperate and 
tropical regions. Stlvanus sunuamcnsis Linnaeus bites people at night. 


ORTHOPTERA. 

The bite of Enyaliopsis duramii 1 /iu.ct causes a nasty eruption 
(according to Wiggins, itjio, in man in Uganda), with high fever 
and general illness, and finally sloughing at the site uf the bite. 

E. petersi Schanm, the uantuiulua of Nvassaland, according to 
Stannius, can cause ulceration by the action of a yellow fluid which 
it emits. 

The l } hasmuitt\ or sink insects, are said to eject a fluid which 
mav cause blindness if it gets on to the conjunctiva. 
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THli ANIMAL CAKKIKKS OF DISEASES 


I’lrlnmii u \ llisimu.il l'nilo/.w.il •Ii.xmsi , - I l(-lmm(lu.iMs -Myi.isis 

Kuiiii.il iIummw -I iimmsis i»l unknown I'.iiisatuiii Chance linns- 
iiu iSjdii Impciffi't can i.ijje ol paiamev- I'm in- Kclerenees. 

PRELIMINARY. 

Ini-, pii-si'iit chapter is .m illlrinjit lo jmt m conciite lorm llu i.»l» 
oi ! In* ‘ animal c;u i it-r 1 ol disease. 

Animals o.in pmdiii.e t r.tum.n isiiK In i 1 u-ii biles, and am c.iin’ 
disease by injecting i ln-uucal subsi.me.es mauuiueiiu ed m their 
bodies c.g., Ameneaii and AnMialum liek paralysis bui these 
questions do not now eoncein us. I lie problems which \\e me 
iiboui to consider «m those av-ociated with the spund of diseases 
known or suspected to be par.lsit n;. Sui ll dlse.ises ale dl\ isilile into 
those caused b\ animal and those cau-sd bv wgol.il p.uusites. The 
latter me the snnplei, as their c.;in inge does not imolve any gient 
morphological changes in t he parasite, such asolten accompanies i he 
carriage of an animal parasite, which, as it is the more complc.\, 
we will consider lirst. 

A given animal parasite apparently has some toim of se.Miat 
generation ill some si age of its hie-histmy, and it i- pifihably merely 
our lack ol knowledge which piewnts us li«»m acknowledging 
this as a pi own lad. 

The host m whit li the sevnal gem-iatum tiikes place is called the 
ticfniitiee host, and l'' piohahly the original host, in which, as a inle, 
the parasite does not produce sevete hums ol disease and may 
]iiodiu e no ill effects at all. 1 his shows that it and its host have 
become -.<» adjusted thiit it does not overproduce itself ill the 
host, which mi its pait does not poison or otheiwise attack the 
parasite. 

It is certainly not tin object of the parasite to kill its delinki\e 
host, hut to Icavi it by some toute which causes no great disturb¬ 
ance of its tissues or functions. Hence intestinal parasites leave 
by means of the fa*ces, but in so doing they are Hung into new dangers, 
and therefore require protection by encystment. Tliese cysts may 
be eaten by another individual of the same species ns the original 
definitive host, and the cycle may begin again; but the dangers 
ol the outer world may be guarded against by entering some animal’s 
bodv in which no development occurs. Such an annual would he 



THE DE FIN IT l VE HOST 


873 

a protective intermediary host, and such a cycle can be e\eniplitn*d 
bvtheaimvba of dysentery and house-flies 
This extremely simple carriage is also shown l»v aiiini.ds whu It 
convey bacteria, but sonic of Ihcse undergo multiplical ion in the 
gut of the intermediary Imst -as, for example, I he plague bacillus 
and mav even have t heir \ iruleiii e raised -as, loi examole, ICbeitli's 
bacillus. Returning again to the animal paiasite. Mils mav grow 
and multiply in this second host, and may invade i's 1 issues and 
dwell therein for a length of lime. I his is (pute dillerenl lioiii l lie 
short passagenl an aimeluce.vs! ini lie Hit s'mlestmes. The s t -eoiid 
host now becomes a true intermediate host, but it is something 
relatively new interposed m the life e.vele t»l the parasite, which 
has not vet adjusted itself to its new host, 1101 has 1 lu.s lio.st adjusted 
itself to the parasite: and the result is that the parasite almost 
invariably causes disease in the intermediate host, which may be a 
vertebrate or an in\ ei tebr.ile e.i;.: 

Till- I )| 1 |\1 11 \ l I I os I*. 
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It is thereloie obvious lh.it these two diseases, liom the point 
ol view ot evolution, have two epute dilterent origins. I lie first 
is originally a par.isife of man, and, as llindle lias pointeil nut, 
Malison's original idea ol water mh-cliou may be the true method, 
and that ab initio the ‘ Larvolil.ula ’ lived in water and pierced the 
human skin, as it does to day »»n leav ing the mosquito,‘and requites, 
as Ha hr has shown, dampness m order to live while it pierces the 
skin. The mosquito carrier is t hen-lore a iel.il ivelv new aoquisit imi, 
and Ihe. mosquito, not having adjusted itself to these condition", 
often dies, aslkihr lias shown. < )n1 he other hand, Uilaria ban; 1 off 1, 
barring accidents, causes no symptoms in man, but it there are 
accidents the disease ensues. 

It is quite otherwise with the malarial parasites, in which the 
anopheliue mosquito is the definitive host and man the intermediate 
host. Here the mosquito is not aifected pathologicaJlv. but man 
suffers from malarial lever. Here the malarial parasite must have 
been originally a sort of coccidiofonu paiasite ol the mid-gut of 
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the mosquito, and may have spread from mosquito to mosquito 
by hereditary infection, as Schaudinn suggested, the sporozoites— 
t.fi., the infective agent- going all over the body, and so entering 
the salivary glands, and subsequently, when the evolut ion of warm- 
blood animals took place, becoming blood parasites, at first 
accidentally. 

The passage lroin t he intermediate host to I he definitive hod we call 
transmission. 

It is never directly inoculative, like inhrtion, but it may be— 

1. Ingeshve, via the alinifiiiaiv canal. 

2. Pencilative, via tin- unbioken skm and mucous membranes. 

In the first it is the arthropod which ingests the parasite; m the. 

second the parasites come in contact with the unbroken skin or 
mucosie, through which they force their own way, and so enter 
the body of the intermediate host, which is usually the vertebrate 
in this casr. 

hollowing our life cvcle, we conic in the passage Ironi the de¬ 
finitive to the intermediate ho-t. and this may be called ‘ infection,’ 
bi'cause it is so often follow«d bv disease in the intermediate host 
Tinsgeiierallv takes place b\ tin agincyol the product of the sexual 
generation some desr.-nd.mt of the .v«n/c, using this term in 

the widest -s nse to mean t he product of! he til-ion ol male and female 
elements. 

inlection of the vertebra!*' is u.ually inoculative, and maybe 
performed in two w\i\s: 

(tt) The Direct. In thi- llie blood-sucker simply transmits the 
parasite unchanged all el holding it for a short time. 

(6) The Indirect.- - In thi- the parasite undergoes development 
in the blood-sucker. 

WhK.iiris am> Transmission. 


I'niasil, 

Ih nuttier 
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I ntrrmrdiaii 
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Pla^iwthum 
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nui-quittii s 
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ironi zygote. 

Iiioi ulalive 
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.Micro- and 
macro-gamr- 
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Man. 

Mu miilana 
hom egg. 
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('ulinne mos- 
(|iiitocs. 
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The direct is unusual, as a blood-sucker as a rule takes a full 
meal from one individual, and does not feed again for a day or so, 
but it may take place—as Edmond and Etienne Sergent have shown 
to be the case of the tabanid flies, which bite camels in North Africa, 
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and which spread the trypanosome disease, ‘ el debab '—by Ibis 
method, because they acquire a lull meal from several individuals, 
and because the camels resent their attentions. 

Infect ion may also be contaminative. 111 this method i he pai asite, 
escaping with the carrier’s faces, enters the new host via wound*, 
either pre-existing or caused by t lie c.irriei it sell. 

In the case of the Artluopoda infection is generally invest ive, as 
it sucks the blood ol the veil el >1 ate and so obtains the Mood paiasite. 

Finally, just as 1 he lly is an intermediary or temporary host lor the 
amoeba ol dysentery, so blood-sucking dies may take up some 
blood-containing parasites and immediately pass them on to a 
healthy animal in a second feed: but while biting through the skin 
they inject this second animal with the parasite, and infection 
i esults. 

We will now assume that the definitive and intermediate hosts 
have been li\iug together lor long peiiods undisturbed, and tli.it 
they have adjusted themselves to the parasite and l lie parasites 
to them. Under circumstances such ns ilie*ethe»e will be little or 
no sign ol disease in the inteimediate lioM, which has now become 
a ‘ reservoir ’ lor t lie parasite. 

Assuming that the definitive host is a hlood sucking artluopod, 
and that man eiders such an area as a new comei.aud 1-. bitten by 
the blood-sucker, then several things may happen io ihe parasite. 

A. It may be lulled off and no infection follow. 

15 . It ma\ find in man a suitable intermediate host, mid cause— 

(1) Acute epidemic, disease. 

[2) Chronic endemic disease. 

(l) No disease, only infeel ion. 

’1 lie second is obviously better f<» tin- paiasite than flu fn*t, 
and the third than f he second. 

Therefore, in studying the carnage ul an animal paiasite ol man 
by some other animal, we must know 

1. The parasite. 

2. The definitive hosts: 

(u) Reservoirs. 

(b) Non-reservoirs. 

3. The method ol infection. 

}. The intermediate hosts.-• 

[a) Reservoirs. 

(h) Non-reservoirs. 

5. The method of transmission. 

Rut there is another question which it is necessary to consider 
when man is the definitive host. This quest ion is whether the inter¬ 
mediate host is new, and if so, whether any trace ol the old original 
lifc-cyclc still pcisists. It should be remembered that man evolved 
later Ilian blood-sucking insects, as evidenced by IseNe Hies found 
in geological formations in America— so Sambon informs the writers. 
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Tlu*n*fort», in urdvi that man may ho the definitive lu>st and the 
blood-sucker a pat liolugic.illy affected imfiinediatc 1 1<»e >1 moans a 
oomp.u ativoly looein e\olutlonaiy change. Tliiichuc an old 
original lifecycle may >till Im* discoMiable, if .'-ought lor, and 
may be oJ value, in pmphyl.iMs. which is I lie* end and aim ol *ho 
study ol the .iiiunal carriei. 

Wilh the^e preliminai\ mii.nk' wemav now imu (o the hisioiv 
ol the subject. 

Historical. I 111* ln^lm \ I> 1 tlu-.iiiiiu.il I anii i ill ill .e.ee iim\ Ik dnided into 
three ]x*in»ds I»v tli- <I.iI• -i.sytt and is.|.s 1.1 . lie M.iiimhi's and by Ross's 
discoveries .uni these pcimds will lx-: 

I. l*I,i11V \ lews. 

11 M.iiisiin’s }u- 11 • tt 1 
III Ross'*- |ie|*|i id. 

J. l-.mlv lii.i'i I Ills pel |i ii I Is I li.ii.e til 1 /ed by giopings in scan 11 ol 
11tith, mainly by aue-tc-ai.iii-, .1 u*I bv tliemiis. but also by the hist evpen- 
meiits wit Ii hai tei 1.1 

In lij, \l«*iv Uriahs siiggi sled tli.it /■/■rgifi tin u lit Ik* spie.ul bv luni,e the,, 
.uid 111 Oiii'i sydcnh.mi njiiiied tli.it the .nit 11 in 11. il diseases ol Imglaud wi ie 
due (<» the llies ol siimmet. In 17*»■» li.un roll advanced the llieoiy that 
/■liOli/iiew.l tioj'im W.is ,1 llv Inline dise.ise and ill iSnS ('r.iwlmd lielie\ed 
inserts In be 1 uiieisul inleetiiMi. In 1 S ps Noll ol A 1 .1 1 1.111 >. 1 b'oiighl Iniw.nd 
leasoiis to support iheniseit i.iigniol Vi //.>.,■ /cat / In 1 .s ,'. Moon* leleried 
In llies .is possible 1 .*!i .els nl * !m!t 1.1, tyj-lu'Ui Inherent,’ .is. .iiilhtii i. .Old /» fnnsv, 
to the last 11.uued ol win. Ii laim.eu:, had alirvdv mined al u niioii, while 
l<,lllltlM-n 111 I.Simi pi 1 toi ined tile III s| .11 lll.d 1 \]iei lMH'llt- to tlV In plo\e lll.lt 
Iln .s e.u rie.l ant Ina.s 

In i.sv? IIcaupi-ithiivaigiicdlh.il nn.'.piitoi s .spn ad VtHuo' Imr. 

II. VniisniTs /‘tHi'd .—This opens with die piibln .ilimi ol Malison's epot li- 
m.iking disioverie.s ol Ihe i.aiu.ig>- ..] /•'//,mn l-iitiirnfli by mosquitoes, and it 
must never be forgotten that lie giaspt-d .it om e that tins was a new infection 
ol the mosquito, and that water was the original method; and thus he dis¬ 
covered two great truths, ot whn h so lar only om* has been projieily appit u- 
ated. because the uiseit (.linage Ianl the louiidatniii ol Ro->s's great woik. 

In 1 .''Si 1 ‘indlav di-lmitcly ai.uised niosi|uitoes as In-tug the tiansimtters ol 
yellow level and (.(inducted e\pei jnvnt.s in vvlinli lie is 1 uusuleied to have 
lieen suieessluL in tiaiismittiug the disiase e\pei 1 mentally by I hen biles 

lu ihs? King toi undated tlu-theoivtliat in.dan.1 was spread by mosquitoes, 
ami in the s.nm year riiornas (lenuuistialed tin 1 arri.ige ol I’ii.si Inin luj'utnn 
bv' ‘nails, while (hassi and Stiles showed that pnasitn. womis vvi ie ..lined 

ds 

Ju !''■», linioe dm uven-il that 1 1 v/>.iiiti'.i>nhi himci was spre.nl by a l set se¬ 
ll v, -i i.n 1 vvIm b led evi ntnaily to i !• *.11 mg up ol the 1 ai ners ot ti \ p.mosome 
disease-, 

During tin* il.i-uu* yeais ot I ins peimd Ro,s in India was h.iid at woik 
dissecting innsi|uiines in th<* l.m ol nun Ii difln idl y, thus opening the way Jor 
the last ]K'ri(iil ol mu lustoiy. 

Til. Ross's I’ennil - |u-t twenty ye.1rs.1go pNijsj the new stage* ot lesearch 
into the animal larriei in disi-ase was opened by Rosa’s most impoitaut, 
carol ul, and laborious w'oik into the causation ot malaria, and the carriage 
of its parasites by the anophi-hm* mosquitoes. 

This discovery* was tollowed 111 1*00 by* the olassual pajx*r by* Nuttall, on 
‘ Insects as Carriers of Dise.ise.' while in njoo Real, O.inoll, anil Agramontu 
showed that Stcgomyia [cedes) caluj'ns was the earner ol yellow fovei 

The re.si of this period has Iktii icteired to in the opening chapter of this 
book, and need not lie recapitulated, and w» will now* pass on to study the 
results of this woik, by I onsideiing tin* parasites 111 the zoological older 
followed in the preceding chapters. 
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A. PROTOZOAL DISEASES. 

Amoebic Dysentery. —We have already seen that anm-biasis m 
man is piinoipally caused by l.aeschia histolytica, which, escaping 
ascvs/s in the la ces, is inkeii ii]> by house Jlies- that is to say, Hies 
belonging to i lie genera Musctt. Junuuti, ('allihlwra, etc. 

Tlie cysts do not undergo development in the il\, which serves 
merely as a eairiet and pio(color for llu-m, which, escaping with 
ihe flics’ faces on to liuniau food, afford a means oi oiled ion. 

'I'liis c.airiage is interesting, indicating that the environment ol 
the .dmieiuary canal of the llv h not suitable for the de\elopinent 
ol this jnm-ha, though it i-, known ih.it 1 licit-are .nim-h.T passing 
tlu-ir whole lile-cycle in m-eris c g., kiuhnnulm Millin'. 

With leg.ird oi /.. hislnlyiito, j| is believed ihat liie sexual lilt - 
cvcle occurs in man, bill it isiin; ■lelinilelv known w hi i hei g.umtis 
.ii e I on ned in l In liimian inti *.! me, oi \\ hei her nulog.unv t ak-s place 
in 1 lie e.vsi, which is iinpiob.ible, Iml in eitlici case the lilt-cyle 
dues not leipiire moie ih.tii one host, and inlee.tion can take place 
by timet contamin.il ion of Ihe bind, without passing tluoiigh 

t ho 11 y. 

Auinvdscan be iuh-eted wuh .miobie d\ stately, but then- is no 
evidence al presi ill ol .i 11 \ auini.d, oilier th.iu mail, ading as a 
I esel voir, bill thl'doe.o. -in III liillll.Ml e.u riel S. 

In demons) | al e \V li.ll We mean W e g!\ i: I lit IdlloW illg I able’ T 
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ll.l t<-it (no-1 
oi Oi ink 


Flagellate Diarrhoea and Dysentery.— Whatever may be the viiw s 
of zoologists, ni.-die,d men have little donbi 11 i.i 1 some ol the 11 igel- 
lates, such as llnirJiti iiilcsfiiulis, product dinnlnea: and Wen\oii 
and O'Connor have shown tli.it their cysts ha\e been loiunl in lli« s, 
and lhat in genei.il the pmcess of mleeimn is nun h tin- same as in 
man. but the re-er\on is different. I lu re is little doiihl in oui 
minds that man is moie or less accidentally inlu-iid with mam ol 
these parasites, and certainly with MiarJut /n.W/'m'/--. which 
appears to us lo be a true parasite of t lie rai 

If there is a sexual cycle, it takes place eithii in the r\ M or m 
tlie vertebrate. 



878 


THE A SIMAL CARRIERS OF DISEASES 


Flagellate Diarrhoea and Dysentery. 
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Sleeping Sickness. MV li.i\«■ .ilic.ulv indicated tli.it we think 
that there are maumI form' 01 ihi. dise.i*- - viz., that rail sod by— 

!■ Trypanosoma pa.iihirnw. v iynonyin: T. iiiporicnst 3 . 

-• Trypanosoma cas/dUnni. Synonyms: T. it gaud cine, T. gatn- 
bii'iisr pro paric. 

,5. Trypanosoma rho fcstaisc. 

4. Other Forms of T. ypanosomes. (a) '■V t\pe oi T. hnicei 
in the laboratory infection <>i Prof.-s-.nr Laiitraiidu: (/>! some type 
»>i T. vivax found 1 »\ M.mTh- 



Fi<i. 4(11. -Glossma palpalis Kokinj-.au- I ir-svoiuy, 1830 : The Carrier 

OJ- THK 'I'KYPANOSOMK OK THE CAST 1 - LI. AN I TYPE OK SlEKFINC. SlCKNl.SS. 

(From :i photograph by J. J. Hell.) 

The carrier ui ihu tir-»t (T. paint dense) has never been proper!}’ 
studied. Possibly it is not tjlossiita palpalis, and as nothing can 
be said definitely, we will not pursue this subject further, except 
to say that Yorke and Itl.ickloek consider man to be the principal 
reservoir, with doniest it cat lie as a secondary reservyir. 

With regard to T. casteJlanii, we have noted tTiat Miss Robertson's 
researches have shown that it never multiplied in the vertebrate 
iri cells of the liver, spleen, or lungs, and that there was no schizo- 
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gony, and that division was simple and longitudinal, taking place 
always in the circulating blood and producing transmission forms , 
which are her short blood forms. 

These forms can be ingested by Glossina palpalis (but one has to 
be sure that it is really palpalis , as ilies apparently of this species 
have been found by King, using New stead's more accurate methods 
of classification, not to be this species), first establishing themselves 
in the posterior part of the mid-gut and t hen multiplying and form¬ 
ing many types therein, but moving on the tenth to* twelfth day to 
the preventriculus in t lie form of long, slender, non-infeetive trypano¬ 
somes , from which they find their way via the hypopli.irynx to the 
salivary glands after the sixteenth day. In these glands they 
assume a erithidial form, from which alter multiplication small 
infective trypanosomes appear alter the eighteenth to twenty-first 
day—7.C., some two to live days alter infection of the salivary 
glands. 

Miss Robertson never saw any sign*- ol conjugal ion or of sexual 
forms, as described by Minchm, Gray, ami lulloch. but considers 
the cycle, in the llv lias this significance, and if so the lly is (he 
definitive has!, and susceptible animals can be inlected by ils bite, 

Is there hereditary inledion ol the. lly via the ova, as shown by 
O’Farrell to take place with a ei it India m a tick ? This question jc 
so far answered in the negative 

Ts there an animal reservoir ioi 7 . custellanii ? Perhaps there is, 
but notwithstanding I hike's experiment with an a 111 elope, wo believe 
that no such reservoir lias been pi oven, and this is supported bv 
the vuy small numbers ol wild glossina* winch have been lound 
to contain T. cast'll,mii. One siisprels that il Micro is a rcsenoir, 
it must be in man hinisell when lie heroines more or h"-s immune 
to the disease 

The possilulitv ol direct iulrr.timi dm mg sexual intercourse 
must be rcmcmheicd, m addition to uisi-el carnage. 

There appeals to be no doubt that the llv at pie.seiit labelled 
Glossina palpalis is the carrier of the disease, as all experiments 
tend to show. 

Castellan 1 Type m- Sleeping Sickness. 
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Rhodesiense Type of Sleeping Sickness. —Kinghorn and Yorke 
have described short blood trypanosomes in man. and, judging 
by Miss Robertson's C.istellanii experiments, these must be the 
transmission agents which infect Glossina morsHans. in the salivary 
glands of which slioH trypanosomes occur, which infect the verte¬ 
brate, which is the intermediate host. 

We now come to the very important question of the intermediate 
reseivoir ot this ti\\p«mosoiiu\ 1 truce says that T. bruici and T. 
rhodesiense are one and the same parasite. Assuming this to be 
true, the intermediate re.M-miii would be the Ahican antelopes 
—CaloblePit s ••nn, the wildebeest: Slrepsiceros capensis, the 
koodoo; Trasdtipints scriphts v.ir. syl, iilicns, the-bush-buck. But 
there an* doubts about this, bec.ui^e- 



1 462.— Clnssma wotutnus \\ mwooji, 1K50: I in- Cwi.ii-r or the 

TkYPAMIMiMI- 01 IIII Sll l-UINS AN1' 1‘AN'JIIAM TyPIS OF SLKKriNC'. 

Sickness. 

(I-u»m a ]>liutci(;i.'ip1i l»y J. J. Jit-11.) 

1. Stephens and Blackloch have shown that two distinct trypano¬ 
somes have been called T. brucri —viz. 

(a\ Mononwrphic.- This is tie* original si rain of brupei discovered 
by Bruce in rattle sul'lering from nagana in Zuhihmd. 

‘(/d Polym-'i phic.- This is a posterior nucleated fyrm from Uganda, 
where tin: Khodesn-iise form of sleeping sickm ss is unknown. 

2. Chalmers and (Than ell, woiking with a posterior nucleated 
trypanosome, sent to 1 hem 111 dogs inoculated from a case of sleeping 
sie.knes$ in the. Bahr-el *du/al province ol the Anglo-Kgvptian 
Sudan, found it to diilei maikedly in serological c.\]#erintents and 
animal inoculations fiom the original stiam ol T. rhodesiense. 
This shows that merely obt a ining a post erior nucleat ed t rypanosome 
in a sleeping sickness area does not prove that it is T. rhodesiense, 
or, indeed, has anything to do with sleeping sickness. 
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'• 3. Lavfcran’s cross immunity experiments mentioned in Chapter 
XIX,« show that T. brucei and T. rhodesiense are quite different from 
a& immunity point of view. • • 

4. Taute has injected himself wit ft ^2 <c.c. of blood from a dog 

infected with T. brucei. He.did not befifcmc infected, and,suffered 
no bad effects. . 

5. Taute fed Glos$ina fnorsitarv upon animals infected with 
T. brttcei, and after waiting the necessary time these files were 
allowed to feed upon two men, with negative, results, although 
control animals became infected and died. 

Thus the chain of evidence is strengthening which tends to show 
that T. brucei is not T. rhodasiensc, and if this is so, then wc do not 
know the ini ermediate reservoir of this trypanosome, and its chart 
becomes:— 

' * * 
Stephens and Fantiiam Type of Sikkpinu Sickness. 
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Inge stive, 


With regard to. the other forms of sleeping sickness due to trypano¬ 
somes allied to T. vivax, eic. {vide p. 12S0), too little is known about 
them and their carriers, ;md therefore it is impossible for us to 
discuss the means of infection and transmission. G. lachinoidcs is 
suggested as.& possible. carrier. 

Chagas’ Disease--Chagas has shown tliat Trypanosoma cruzi 
in the vertebrate intermediate host finally enters the lungs, where 
it loses its flagellum, while its two extremities join, and it becomes 
a sphere, insidq which eight daughter spheres arise, which, elongating 
and entering Ted blood cells, become male and female trypano¬ 
somes. These are the transmission agents which carry on the life- 
cycle of the psurafcito in Lamus megistus [Triatoma megista) when 
it sucks infected blood. 

In this insect the trypanosome lives and multiplies in the. gut of 
the insect, and gives rise to crithidial forms in the mid-gut. These 
eventually develop into small trypanosomes, which pass into the 
salivary glands, and from there are injected into the intermediate 
host when the insect bites. 

He considers that the’armadillo, Dasypus novemcinctus , may be 
the intermediate reservoir, and that geniculatus, which lives' 

56 
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with this animal, may also be a definitive host, as may Lamus 
infestans and L. sordida; while Brumpt has shown that T. cruzi 
can develop in Clinocoris lectularius and in Leptocimex boneti. (It 
must be remembered that Triatomacan be infected naturally with a 
trypanosome.) 

There is no evidence of hereditary infection in these insects, 
but there is some evidence that at t imes infect ion may be contamina¬ 
tive from the insect faces via the bite, but this requires more in¬ 
vestigation. 

The chart of this disease would be:— 


Chagas* Disk ask. 


Parastii. 

Definitive 

Host. 

lnjeition. 

1 liter- 
mediate 
Host. 

; Intermediate ■ 
Reservoir. 

Trans¬ 

mission. 

m 

F rvpanovwia 
oruzi. 

Lamm 

megistns 

(synonym, 

Tuatomu 

mefiiAta). 

hliwit sali¬ 
vary t!\ 

panusoims. 

Inoculative. 

M:i n 

Dasypus 

novemcmctus. 

1 

Male and 
lcmale try¬ 
panosomes. 

lngeslive. 


Leishmaniasis.- The nature ot the carrier and the reservoir is 
very uncertain at the present moment. Judging by the more 
marked resistance ol the dog to expel intent al infection in India and 
the Sudan, we may assume that there are at least two kinds of 
kala-azar. It is believed by certain authorities that a flea is the 
transmitter of the Mediterranean type, whereas the Indian and 
Sudan type are not so transmitted. Pattern's incrimination of the 
bug has'not stood the test of time. Archibald has suggested and 
brought forward evidence that, at least in regard to the Sudan, 
infection is probably duo to the ingestion of cysts from water 

arthropods. 

The development of generalized kala-azar in Archibald’s monkeys, 
after the successful inoculation of Oriental sore, points to a close 
relationship between the two diseases, as suggested long ago by 
Mansou. 

There is no complete evidence at present that the espundia 
parasite is essentially different from that of kala-azar, but it may 
prove in the long run to be different, because of its marked different 
clinical results. _ * 

The present state oi our knowledge, which is unsatisfactory, may 
be summarized as follows:— 



TROPICAL KALA-AZ IR 


883 


Tropical KAla-Azar. 


Parasite. 

Inter¬ 

mediate 

Host. 

1 nter mediate 
Reservoir. 

Trans¬ 

mission. 

Definitive , 

J'l Ost. 

Method of 
Infection. 

Leishmania 
do nova hi. 

Alan. 

“ -(— " 

1 

I’aiasites 
parsed in 
i.iu es. 

Digestive 1?). 

Watei 
insect ■?) 

lilting 
nisei ts (?) 

Cvsts in 
di in king- 
water (?). 

Digestive (?). 
inocula¬ 
tive (?). 


Mflutkkrankan Kai a A/. \k. 


Parasite. 

1 n f re¬ 
mediate 
Host. 

hit- r 

III . dull- 
Ri .tri-m. 

/ ran ■ 

nu si /or 

Host 

\ at,ire 
/ hiuhtjul. 

Method of 

1 Ilf lid Kill . 

Leishmania 

Man. 

l>ogs ;>). 

I1I111 id mii l\- 

Mims ,? ). 

lilood-sue king 

infantum, j 



mg in-ect (•') 


insect (?). 


I 


IiKK nla- 


Inoculative (■'). 
Cunta min.i- 
live (r). 


Coccidiosis.—The discowi v »f a coccitlLil oocyst in a lly’s intestine 
by We.nyou ami O'Connor sntr^c*M^ I hat possibly this is tin- method 
of infection of man by these p.nasiies, the lly only acting as an 
intermediary host, as in the case ot I.oeschitt. Perhaps this ought to 
be included with chance iulecrions. 

Malaria. —Tilt* three well-recognized malarial parasites have as 
their definitive host various species of anophelim mosquitoes. The 
classification of the Anophelina* is as follows:— 


A. Costa with less than four main dark spots- Protoanopheles. 

B. Casta with four main dark spots:— 

1 . Sixth vein with not more than lliiee d:tik spots— heuteroano - 
■p titles. 

II. Sixlii vein with more than tlirec* dark spots— Neoanvphelcs. 

The Neoauophelcs liave 110 malaria 1 carriers. 


DIVISION I.: PKOTOANOPIIICLKS Christo iuikks. 1911. 

The division contains the following genera:— 

A. Costa without pale areas 

I. Female palps with second segment disproportionately long— 
__ Stcthomyia. 

II. Female palps with second segment not disproportionately long— 
A nopheles. 
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B. Costa with at least one pah area :— 

1 . Mesothorax without true scales. 

(a) Wing scales mixed dark and light— Patagiamria . 

(b) Wmg scales not so mixed:— 

1. Wing scales not inflated— hlysoihynchus. 

2. Wing scales inflated— Cyclolcppteron. 

II. Mesothorax with true scales-- Atnbahagia. 



Flo. 4O3. — Anopheles in<u nlipcnnis 
.Muioen, 1 hi S A Cakkii-.k hk hi*, 
Mai akim. Ckkms. 

(From a photograph l>y J J Hell.) 


James distinguishes between 
true scales, which are broad ami 
have distinct striatums, and false 
scales, which are hair-like and 
have indistinct striaiions. 

The question whether any of 
these serve as definitive reservoirs 
by infection of the ova, as sug 
posted by Schaudinn, has never 
been proved, but we doubt whether 
much research has been attempted 
in this direction. 

Tin* anophelinc mosquitoes 
known definitely to transmit 
malaria, arranged according 
to recent methods of classifi¬ 
cation and following Hindlo 
and our previous lists, are as 
follows:— 

1. Anophelines definitely 
known to be able to 
carry the malarial 
parasites through 
the complete cycle 
of quartan, tertian, 
or subtertian infec¬ 
tions, or only as far 
as zygotes:— 


(a) Anmphi- i r:s f arkif.rs. 


Number. . 

Wnwifif.i 

Observer* 

Observation. 

Habitat. 

1 

A . aliit n • h\n 
Theobald, m' 

riir 

Sngeiith. 

To ‘‘porozoites. 

North Africa, 

4 a 

A. hifurc.itvs 
Linnaeus, 1758. 

< Il.lSSl. 

Tertian. 

England. 

1 

3 

1 

A . maeultpsnms 
Mcigen, 1818. 

.Mu ny. 

Quartan, tertian, 
malignant tertian. 

Europe. 
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(6) Patagiamyia Carrier. 

1 ■ 

Number. Mosquito. 1 Observer. ! Observation. Habitat. 


4 /'. pseudnpuncti-* Darling. Malignant tertian. Panama 

penuis Theobald. • Canal Zone. 


(f) ('YCLOl KPPTKROM (‘arrikrs. 


Number. 

Mosquito. 

1 

Observer. ' 

Observation. 

Habitat. 

5 

C. mediopuucln 
turn Theobald. 

Cruz. 

Tertian. 

Brazil. 

r> 

C. nototrichum - - 
A. intermedin-, 
Chagas. 

Cruz. 

1 eriian. 

Brazil. 


(it) AkKIII VI ZAt.lA 

(' \KKTk.R. 


Number. 

Mosquito. 

Observer. 

Observation. 

Habitat. 

7 

A. pseudo- 
mat nilpes Chagas. 

Cruz 

Tertian. 

Brazil. 


DIVISION II.: DKUTli NO ANOPHELES Christophers. 1911. 

This division may he classified as follows: - - 

A. Terminal segment of female palpi less than half length of penultimate. 

Tarsi not broadly banded:— 

I. Mesothorax without true scales— Myzomyia. 

II. Mesothorax with true scales— Pyretophorus. 

B. Terminal segment of female palpi at least half length of penultimate. 

Tarsi broadly banded: 

I. Mesothorax not completely covered with true scales Pseudo - 
myzomyia. 

II. Thorax completely covered with true scales: — 

(a) Abdomen without lateral scale tufts:- -- 

1. Palpi moderately shaggy— Nysso*hynchus. 

2. Palpi markedly shaggy— Myzorhynchelkt. 

(b) Abdomen with lateral scale tufts— Ccllia. 

Most of these genera possess malarial carriers. 
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( c ) Myzo&iyia Carrikrs. 


Number. 

Most/m to. 

Observer. 

1 

Observation. 

Habitat. 

8 

M. iilbiiostns 
Tlit ohald. 

Stall li lull 

Malignant- li-rtian 
/\gote. 

Malaysia. 

C| 

M. culicifat ir. 

( rllfS 

Sii<|i|ii-ns ami 

( 111 l~toplil 1 s 

All im ms. 

India anil 
C-oylon. 

M> 

M. fvntinsu «w 
i. ami 11. I -ugiiki 

M. HlOllltU 

.T>on it/--.. 1 twphch - 
hot/in Domtr. 

1 11 11 In] 

Malignant ti-itian. 

1'ormosa. 

li 

.1/ tlUlt'yhl tilU'S.-- 
1/. I'nmns'/ 
Clialnu-i". 

Mam . im 1ml 

lilt t ll.llllKT.- , 
111 i\Illll.lv-l. 

Malignant Lillian, 
im hiding 
Kiniiassi z\goto 
and spuioznitcs. 

‘1 topical 
Ainu. 

I i 

.1/ ht spa mol a 

1 iicobald. 

Si i gen Is. 

1 i-rtian 

Nm Hi Alrn a. 
Son 111 Spain 

n 

.17. llsh'lll 1 lslnil. 

Kiniuiliita, 
Mi pin ns, and 
(. 111 l'tOpIll is 

Iiitian. > 

1 nrh. 1 . 

1 1 

M. turhhi'th 
Litton 

sti phi n and 
('In mliiplit-i.s. 

Malignant tiTlinn. 

i 

India. 


(f) V 

VKI'UM'IIOKIm 

C.\RK1I KS. 


Number. 

Miist/mhi. 

Ob •' i.’f / . 

1 

Of. si lent mu. j 

Habitat. 

<5 

P. {ustullS J.OCIX . 

.Manx 

Ml loi ms. 1 

Tiopn al 
Alma. 

i(> 

/*. wvzoM\j.icit" 
riifoli.iM. 

Sri ”i ill. 

Spoio/.oites. 

1 

Algeria. 

1 

17 

/ ‘ apt rpiclit . 

lil.l'. | 

(rl.lf.si, 

Tagiinmi, and 

1 liisi m in Hi. 

'1 t-i tian. 

i 

Kurope. 


U'J i* 

d 1 iniMN/OUYJA ( \KUI1-.K. 


.V umber, 

Mosquito. 

(>h ei ver. 

Observation. 

Haiti'at. 

18 

P. ludtowi 
Theobald. 

Christophers. 

1 Malignant tertian 
i zygote. 

Malaysia, 

Andamans. 
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Number. 

Mosquito. 

1 

Observer. 

Observation . 

Habitat. 

19 

iV. annulipcs 
Walker. 

Kimoshita. 

Malignant tertian. 

mm 

20 i 

*V. fuliginosus 
Giles. 

Stephens, 
Christophers, 1 
and Addle. 

Qunilan, 

malignant tertian. 

1 

1 India. 

i 

■ 

21 

.V. maoulatus 
ThcobaUI. 

Staunton. 

, Malignant tertian. 

India. 

22 

•V. muculipalpis 
vur. indiensis 
Theobald. 

Stephens and 
Christophers. 

Malignant tertian. 

India. 

1 

1 

> 

_ .V. Stephensi 
Lislon=rr N voi-rll ia 
slrphcnsi 

Theobald. 

Stephens, 
Christophers, 
l.islon, and 

1 lent ley. 

Tertian. 

1 ndia. 

*4 

.V. Iheobahh 
Giles. 

Stephens and 
• hri-topher-.. 

(Jam tail, 

malignant tei tain. 

1 mini. 

25 

A', willmon 
fames. 

Addie. 

Spoiozoites. 

i India, 

i 

i 


(/) CliLI.I \ CARRIERS. 


Number 

Mosquito. 

1 

Ubserot r 

Obsi Mition. 

1 

1 Habitat. 

2it 

C. albimana 
! Wcidemani). 

1 >.u ling. 

\ll lOl 111*!. 

<\ ntral and 
'I'ropieal 
America. 

2 7 , 

C. arqyrolarsis 

J 1 Fes void y. 

1 hilling. 

Malignant tei 1 1 . 111 . 

■ West Indies, 

I South 

America. 

28 

| C. pharociisiK 

Theobald . ■ 

1 1 

1 ‘ 

Newstead, 

IFulton, and 
Todd. 

Tertian. , 

Egypt. 

i 

1 

C. tarsimaculata 
Goeldi. 

Darling. 

Teiiian, 

malignant tertian. 

South. 

America. 


(/) Myzokuyn'ciiklla Carrier. 


Number. 

1 Mosquito. 

! 

Observer. 

Obseh'otiou. 

Habitat. 

30 

M. arabittnsis. 

1 

Pulton. 

Sporozoites. 

1 

Aden 

Hinterland. 
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II. Anophelines believed to be malarial carriers for epidem¬ 
iological reasons :■ - 


Number. 

Mosquito . 

1 

, Observer. 

1 

Habitat. 

3 l 

Stethomyia aitkeni 
James. 

Daniels, 

Christophers. 

. Malaysia, India. 

ii 

pyretophorus chaudoyci 
Theobald. 

Billot. 

. j 

Algerian Oases 

1 (saline waters). 

33 

Mysamyia d'thali 
Patton. 

Patton. 

■ 

Aden. 

34 ! 

Myzomyta kochi Domiz 
—M. acontta— 

M. formosesnsis. 

' Daniels. 

Malaysia. 

1 

ji 

Myzomvia lutzi 
Theobald. 

T.utz. 

Brazil. 

30 

Nvssorhynchus karwan 
James and Liston. 

Staunton. 

1 Malaysia, India. 

37 ! 

Anopheles (?) martini 
Laveran. 

1 overall. 

Camlxidia. 


Myzorhynchus 
maurit tanus Grand pi 6 
(?=M. paludis — 

M. acontta). 

ltoss. 

* Mauritius, 

Madagascar. 

39 

Anopheles (?) pur sat 1 
Laveran. 

La verau 

Cambodia. 


III. Malarial earners in Lists L. and II. under svnonym names. (The 

nomenclature is in such confusion that it is quite impossible 
to be certain whether the.se synonyms are correct):— 

(a) Myzomiafunesta (Giles, 1900) ; A nophcles kumassii Chalmers, 1900. 
\b) Myzomia formosesnsis 

1. Anopheles Constance Laveran. Madagascar. 

2. Anopheles jamest Theobald, India. 

3. Anopheles jeporensis James. India. 

/f. Anopheles kochii D6nitz, Malaysia. 

5. Anopheles inauntianus Graudpr6, Mauritius. 

0. Anopheles paludis Theobald, West Africa. 

(c) Stelhomyia atkeni : — 1 

Anopheles vincenti Laveran, Tonkin. 

(d) Myzomia listoni :— 

Anopheles coheesus, Doune Japan. 

IV, Probably not carriers : — 

(a) Myzorhynchus bavbirosins Van dcr Walp, India, Ceylon. Malaysia, 
China. 

b) Myzomia rossi Giles, India. Ceylon, China. 

c) Pyretophorus sergenii Theobald, Algeria. 

(d) Myzomia sinensis Wiedemann, India, Malaysia, China. 

V, Said to be a carrier, bat reason unknown to us:— 

Cycloleppteron grabbami Theobald, West Indies, South America. 
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An infective mosquito, when biting a man, injects the salivarv 
sporozoites into his blood and gives him the infect ion. 

When a mosquito biles a suitable human carrier it receives the 
macrogametocytes and microgametocytes, which enable the para¬ 
sites to undergo sexual development in its body. 

The scheme is:— 

Malania. 


Parasites. ! 

I 


1 

Definitive , Definitive 
Hosts. ' Reservoir. 


' InUr- 
liifeotion. . mediate 
Host. 


Inter¬ 

mediate 

Reser¬ 

voir. 


Trans¬ 

mission. 


Plasmodium' Anophehne Unknown. 

malaria, mosquitoes. 
Plasmodium 
vivax, 

Laverania \ 
malarta. 


Salivary 

sporo¬ 

zoites. 

Inorula- 
1 j vo. 


Man. Human Macrogame- 
ra niers. tocytcs and 
microgame- 
loeytcs 
trout Mood. 

Ingostive. 


B. HELMINTHIASIS. 

Trematode Infections.— The trematodc infections of man have as 
their intermediate, host a mollusc. The definitive host is a verte¬ 
brate, from whom the eggs escape in the urine,, the faeces, or the 
respiratory secret ions. These eggs hatch in water, producing a 
ciliated, actively swimming miracidium, which will enter and 
develop in some definit e genus of mollusc. Chalmers and Pekkola, 
watching the miracidia of schistosoma, noted that they rapidly 
entered the known susceptible molluscs, rejecting other genera. 

It would appear that the mollusc is liable to disease and death 
if too heavily infected. 

It is therefore necessary to note the classification and method 
of recognition of the known carriers. 

PHYLUM MOLLUSCA Cuvier. 

Synonyms. —Palliata Latmlle; Malaenzoa dc Bl.unville. 

Definition. —Metazoa with no sign of primitive segmentation, witii well- 
developed distinct adorn (gonad and jiericardial). enteron, and hfemocoel, 
with (or has lost) a radular sac, with pen (esophageal ring; dorsal moiety is 
the cerebral commissure, and the ventral the labial commissuie; and with, a 
dorsal and a ventral nerve trunk. Body wall dilfurentiated into an antero- 
dorsal, cephalic portion, with the sense organs, a postero-dorsal, the pallium 
or mantle, which secretes externally a calcified cuticle, the shell, and develops 
the ctenidia, or respiratory organs, on its lower surface, and a ventral portion, 
the foot, or organ of locomotion. A veliger, or free trochospere larva, is nearly 
always present. 

Classification. —The phylum so defined is divided into tlinc grades as 
follows:— 
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A. Gonadial and reno-pericardial cavities communicate— Isopleura, 

Siphonopoda. 

B. Gonadial and rcno-pcricardial cavities separate— Prorhipidoglossa- 

morpha. 

The Isopleura contains the ' Chitons’, and the Siphonopoda the * Cepha¬ 
lopoda, with which we are not concerned. 

Grade Prorhipidoglossomorpha Grobbcn. 

Definition. —Mollusc a in which the gonadial and reno-pericardial cavities 
are separate, the foot is wholly posteuor to the- head, and a visceral commissure 
is present. 

Classification. —The Pioilnpidoglonsoniorpha are diwdcd into three elasses 
as follows:— 

A. Body btlatcvallv svmmcfrnal :— 

l. Mantle united veiitrallv to torm a lube. No ctenidia—Class 1 ., 
St ap/iv fxulet Broun. 

II. Mnutle md so united; ctenidia present— Class 11 ., Lamellibranihia 
de Bl.miville 

13 . Body asymmetrical- -Class 111 ., Gastropoda Cuvier. 

We aie only concerned with the third class. 

Class Gastropoda C uvier. 

Definition.- -l , roihipidoglossoiiicirph:i with .i*;\ in metrical organization, with 
well-developed hind, witli slull tunned m one piece and spirally coiled, at 
least in the lar\a. 

Classification.— '1 hi* t lass may be cii\nli*cl inti* two subilasses 

A. Visceral rommissuie twisted into a figure ol eight, mostly dioecious-- 

Stwptoneura. 

B. Visceral commissure not so twisted, with shortened visceral com¬ 

missure monoecious- Iiitlhvncura. 

Subclass I.: Streptoneura Spengel. 

Definition.- -C.astiopoda, diu*i ions, with <i lew* alierranl genera; maximum 
torsion of visceral mass and commissure. Head with onl\ one pair ot ten¬ 
tacles. 

Classification.— The sireploneuia an* divided into two ouleis:— 

A. Nervous system not concentrated, lnlr.ioesophageal commissure 

present. Ctenidia biped mate and tiee ut their distal ends— 
Aspidnbraurhia. 

B. Nervous system somewhat concentrated, lntracesophageal com¬ 

missure present, ('leimhum moimpcctiiiate and attaclied to 
mantle along its whole length— l’utnnbranchia. 

Only the last concerns us. 

Order Pectinibranchia. 

Definition. Streptoneura as defined alcove. 

Classification. 'I he I*e< Imibrnmliia are divided into two suliorders:— 

A. Without pi ol ii isc is. pallial siphon, m Lt-ihlcini's unpaired o*sophageal 
poison gland—7 emioglns.\a. 

13 . With proboscis, palh.d .siphon, and Leiblcim’s poison gland— Steno- 
glossa. 

Only the Tscnioglossa an* ol liupuitance to us. 

Suborder Tanioglossa. 

Definition. —Pectinibranchia with the characters given above, with three 
teeth, one lateral and two marginals, on each side of the median tooth ol the 
radula. 
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Classification. —There are two tribes:— 

A. Creeping forms, wilb loot flattened vent rally-— Plaivpoda. 

B. Free-swimming forms, with foot flattened Literally - Ilcteropoda. 

We are concerned with the Platypoda. 

Tribe Platypoda. 

Definition. —Tajmoglos.sa with the characters given above. 

Classifloation.- - '1'heie are some hi ty-iivo lamilies, til wine li we arc interested 
in the Mclaniida: only. 

Family Melaniidse (Ir.tv. 

Definition. —Platypoda with spiral shell and elongated spire. 
Operculum horny, hoot short. Mantle border fringed. Vivi¬ 
parous. Fluviatile. 

Classification. —Several genera. 

A. Shell long:- - 

1 . Shell lurrieuhilod, aperture enlaiged anteriorly— 
Melania. 

II. Spiral verv long, ajiertinenotdiedanterioily- Pa muis. 

B. Shell short, tliie.k, and apeiture lonnded - Other genera. 




l*n. |*j |.- /full 11 u % 
1 -nil •mi', [p. 


Melania Lamarck. 

Synonyms. Thiara Mergele: Pyrgnla Ci ist. 

Definition. -Melaninhe with turreted shell, anile ap»x, wimrls 
ornamented with stria* or spires: aperture 
oval, pointed above ; outer lip sliuip. 
sinuous. Operculum subspiral. 

Type Species.- -Melania haslitla Leach. 

Remarks.- Some -]oo or more species 
distributed throughout Southern Europe, 

Italia, the Philippines, Japan, and tlu: 

Pacific. Island-.. Distinct groups m the 
Southern United Stales. 

According to Xakagawa. Melania oUliqingraiwsa Smith and M m 
libcrtum Gould are interinodiati hosts of Para gun nuns ringen 
Cobbold, but Kobavushi believes that the rename seen byNaka- 
gawa in these mollusc*, are not those of P. ringer/. 

Blandfordia Adams, 

Definition. -Melauuda* with ovate conical 
shell, apex truncated. Aperture elliptical, 
peristome continuous, operculum subspiial. 
Rostrum elongated. Tentacles mt\ short, 
eyes sessile. Foot Luge; divided into two 
parts by a transverse sulcus. 

Type.— Blandfordia slriatnln Menko. 

Other Species.-- Ii.hensoni Adams: l>. ja/w • 
nica Adams: li. pyrrlwslona ('.ox: li. viri- 
dcsccns Carpenter. 

Wo arc only concerned with li. japonira, which is the carrier of 
Sc hi s tosotnum ja pan ie nm . 




Flo. 1O5.- -Hlandfordiu 
jupomca An \ms. 

Tim Cakkikk 
ok Sc histoso HI •! 
J11 pom cum. 
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Subclass II.: Euthyneura Spengel. 

Synonym. -PlatymaltUna von Jhering. 

Definition. Gabtrojioda moiioecius with ra.ilVila possessing uniform teeth 
on each side of Ihc median tooth. Head usually with two pairs of tentacles. 
Detorsion ol organization when adult. 

Classification.— 

A. Marine forms with aquatic respiration— Opisthobranchiata. 

B. Aerial or fresh-water (exception.illy marine) forms, with pallial cavity, 

but no ctenidmm. No free larval form— Pulmonata. 

Order Pulmonata Cuvier. 

This order is divided into two suborders:— 

A. Aquatic forms, with a single pair of tentacles— Basommatophora. 

B. Terrestrial forms, with two pairs of tentacles— Stylommatophora. 

Suborder Basommatophora. 

Definition, -l'ulinonata with an external shell and a single pair of well- 
developed contiactile but not invaginable tentacles, at the bases of which lie 
the eyes. 

Classification. —There are some eleven Jamilics, but ouly the following 
concern us:- 

A. Shell thin, dextral; no inferior pallial lobe— l.imnteidce. 

B. Shell sinistral, mlerior pallial lobe pruniment- - JHanorbider . 


Family Limnseid» Ifcoderip. 

Definition. —Basommatophora with shell thin, horn coloured, and capable 
of retaining the whole animal when retracted. Aperture single; lip sharp, 
No inferior pallial lobes. Tentacles angular and fiat. 

Remarks. —These molluscs arc iound m Iresh water all over the world. 
Type Genns-r Lunrnea Laman. k. 


Genus Limnma Lamarck. 

Definition.— Limnaeid a; with spiral .shell, more or less elongated, thin pointed 
spire translucent; body whorl large; a pci lure rounded; columella obliquely 
twisted. 

Type Species. —Ltmuisa Stas’nulls Liunieus. 

Other Speeles. — rhe hosts oi Fasciola hepatica are :— L. truncatula Muller, 
Europe, Asia, Atrna; L. ouhonemis, Eyd, Sandwich Isles; L. viator, 
D’Orbiyny, South America; L. humihs, Sav, North America. 


Family Planorbidae Adams. 

Definition.— Basommatophora with siuistrally coiled shell. In¬ 
ferior pallial lobe very prominent, transformed into a branchia; 
tentacles tapering. 

Classification.— 

A. Shell discoid, brauehia not folded —-Planorbis. 

B. Shell ovoid, with prominent spire. Branchia not folded— 

Bulinus, 
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Genus Planorbis Guettard. 

Definition. —As above. Shell discoidal, dextral, many whorled; 
aperture crescentic. Peristome thin, incomplete; upper margin 
projects. 

Type. —Planorbis corneiis Linnaeus. 

Planorbis boissyi Polios and Michaud, 1838. 

Synonym. — P. laurenti Bourguignat. 

Remarks.-— TJiis is Ihe inlirniediatc liost of Schistosoma mansoni 
in Egypt and the. Sudan, an discovered by Leiper. 

Planorbis olivaceus Spix. 

This is the carrier of S. mansoni in Brazil. 




Fig. 46(1. —Planorbis olivaceus. The Cakrier ok Schistosoma mansoni 

in Brazij.. 

Genus Bulinus Adamson. 

Synonyms.— Nanla 1 .each;. 1 ph'Aa b leming. ()fl en spelt Bullitt us. 

Definition.— J’lanorbida* witJi ovoid shell, prominent spire, 
branehia folded. 

Type.--Bulinus hyfmorum Linnaeus. 

Classification.— The species ol importance to us are:— Bulinus 
contort its Michaud, 1K21): Bulinus dybowski Fischer, 1S91; Bulinus 
alexandrina Imus: Bulinus innesi Bourguignat. 

The above are the liosts of Schistosoma hasmafobium in Egj’pt. 



Fig. 467 .—Physa ( Physopsis ) africanus Krauss. A Carrier of 

Schistosoma Hama tob turn. 
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Family Physidse l)all. 

Definition. —Basommatophora with visceral mass and shell 
sinistrally coiled. Shell thin, with a narrow aperture; tentacles 
cylindrical. No inferior pallia! lobe. 

Type Genus. —Physa Draparnaud. 

Remarks.- —1 'hvsopsis is distinguished bom Physa by the spire 
not being at all exsertcd, and ha\ ing the columella truncated at the 
end. 

Phya or Physofisis africanus is the carrier of .S', hcematobhtm in 
Brazil. 

TkI’U MiiDK iNFI-.CriONS. 
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Cestode Infections. 

(These are on the same lines as the tremafndc infections.) 
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C. MYIASIS. 

Myiasis comprises the infestation of the vertebrate body with 
the larvee of diptera, and the disorders which arise in the body of t he 
host therefrom. 

The vertebrate is an intermediate host, because not merely is it 
protective to the lly larva, but in it the larva grows and develops 
until it is about to pupate. 

There is no doubt that this is an advantage to the fly, and that 
this method of protection is in process of evolution. In Chapter 
XXXIII. we have written upon the change in habits of flies, and will 
merely remind the reader that there is ample evidence that, within 
quite recent years a scatophilous fly has so changed its habits that 
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Nematode Infections. 

• * 

(These are on the seme lines as trematode and cestode as a rule.) 
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it has deposited its larva* on the skin of sheep And become a pro¬ 
ducer of myiasis t hereon. ft 

Myiasis will form the subject-matter of Chapter LX VII. (p. 1619), 
and here it is only necessary to say t hat the larvae may be deposited 
in the natural cavities of the body, placed in noglegted wounds, live 
in the subcutaneous tissue, or pass through the alimentary canal. 

In this chapter we are merely concerned with the method by 
which the larva readies mail, anti it would appeir that it is always, 
or nearly always, due to the direct action 01 the mother fly; but 
there is a curious observation, which is that an intermediary animal 
carrier exists, at all events, in the case of Dermawbia cyaniventris, 
which lias been studied by Blanchard, Surcouf, Rincones, Tovar, 
Zepeda, and Sambon. ... 

According to the last-named observer, I). cyaniventris lives in 
Trinidad and Central and South America, and its young produce 
cutaneous myiasis m man, motikc.ys (the brown howler and the 
capuchin), pumas, agoutis, cattle, goats, pigs, and bifds'tthe toucan 

and the turkey). % * . 

Man is most liable t o be infected while working in $he mahogany 
forests of Honduras and Columbia, as many as a hundred maggots 
being found in a single patient. These maggots are called by the 
native# * mosquito worms/ because they are deposited by a 
culicine mosquito, Jant^ino^Q/na lutzi. 
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• The history is as follows :-rr ; 

The female/. Utizi lays its eggs in watesi? these hatch and produce 
the imago, which 4 is then seized by the D. cyanivcnlris (according 
to Kudi), and some eightho eightee»long; pale, yellow eggs arcglutd 
one after the other to thejvelvet surface of the gnat’s first second to 
third abdominal Segments. 

The,eggs are quite *eady hatch, and Sambon buys that seme 
of tfl^m quickly become uncapped, and that the anterior part of the 
hurvh^is'raottudiflg* The mosquito now goes off to get a meal of 
warmVerte'bi'att-blood, and while it is so doing the larva* drop out 
trf their shells arid enter the skin via the hole made by 1 he mosquit o. 
This much is knoWIl, but wc may well ask whether this happens 
•with any otffer in&ects^ Sambon says that the common house-fly 
spreads tfye book-scorpion, Chcrmcs modosus, in this way, and says 
mat he-has sec xtPediculus capitis do t he same thing, if this be so, 
thpn the study of entomology, applied to man and animalp, has*si ill 
much work in front of it. * 

Restricting out attention to Dermatohia cyanivcnlris, the chart 
of its carriage istis follows:— 

•V 

- . , Dkrmatobia Myiasis. 


a i 

Parasite, 

f* ; ; 

- . J : 

ITS? T'- 

; i voir . I 

i 

I J'rans- 
i missibH. 

! i 

1 

1 Defii i- 
tivc 
, Stage. 

Larva of 
% D. cyani- < 
.* ventns. 

jMtihinioma ! 
’« tntzi. ; 

Carnes eggs. 
Onlj^female. 

Mosquito sucks 
i blood i larva 
enters wound. 

Pom-traliM*. 

Man. 

Warm¬ 

blooded 

verte¬ 

brates. 

.Larva 

escapes 

from 

‘'kill. 

Free 

living. 


* D. BACTERIAL DISEASES. 

The spores bf*%actcria enable them to spread from host to host 
with a degrctLof protection during the passage, but non-sporing 
forms will be Dcnefited by the aid of a carrier, which not merely 
affords protection, but also a means of dissemination. We will 
divide the discussion into flies, fleas, and lice. 



i. FLIliS. 


■ This intermediaryJmst ’ is often a non-blood-sucking fly of the 
nature of Th^J common house-fly,’ which is a potential carrier of 
disease, becraM it and its kind frequent decaying matter .and 
excreta fort®'purpose of laying the eggs, while both it and, its 
larva are MtbTeedcrs. .' ’ 

If ifinpd its afli^9'onlw,fed upon^ftltfh, jfhere W$uld be butlfitfle 
harm/Wt, unfortimatel^; they .are attracted to j|tanyfcrticlesof 
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human food, cooked and raw, such as milk, meat, butter, sweets, 
etc.; and the distances within reason to which ilics travel is limited 
by the necessities of food and shelter, but they go to the nearest 
place, and if both exist at hand they do not travel. 

Kicholls, working in St. Lucia, has shown that the fly Limostna 
fiundipennis Wiedemann Jives and breeds almost exclusively upon 
human excrement, and 1 hat it is a carrier of Bacillus coli communts. 
In Africa flies belonging to 1 lie gt-nusPyrwosflww— . marginal e 
—do the same a*' do othei species in India and China. 

These flies one and aJI are gieat feeders, and are accustomed to 
vomit frequently, while they pass a considerable amount of excre¬ 
ment. Graham Smith records 1,102 vomit marks and nine fecal 
deposits on an ana ol a cupboard window 6 inches square. 
Bearing this in mind, it can leadily be appreciated how well they 
contaminate food and what efficient disseminators of germs they 
may be. 

(Ira ham Smith describes ftecul deposits as round, opaque, often 
raised, spots of a yellowish, brownish, or whitish colour, while vomit 
spots have an opaque ot litre and a clear periphery bounded by a 
darker zone. 

But the bodv of the fly is thickly idol lied with hairs or seta*, and 
as it walks o\ei liltli. particles containing bacteria are apt to cling 
to these hail s. 

We thereloic ha\ e to colij'ider:- 


A. The external carriage ol germs. 

II. 'I'lie intcin.il carriage of germs. 

Willi regard to the fmmer. Graham Smith’s experiments with 
ll. ftr/nfixios/ts show lhal 1 hi^ bacillus can be cultivated frem the 
legs and wings <>l infected flies lor eighteen hours after infection, 
ll must l>e remembered flint Hies me e\erlastingly cleaning tluin- 
selvis, and it i.-. a matter of common knowledge how the proboscis 
is rubbed by the anterioi pair ol legs, which become contaminated 
ihoiefium. 

Th. telore the ixietnnl carnage of geims from filth to food is 
possible, pio\ idi d tli.it it lakes place wil bin a relatively short time. 

Wit h i eg. i rd to tin- internal carriage, the same observer has shown 
that, tlumgli time i'. uo evidence that Ft. prodigiosus multiplies 
therein, it • an h\e in the aliment. uy canal of flies for four to five 
days. 

The invosiig.ilion ol the presence ol ll. typhosus in a fly is most 
difficult, because time are uou-lactose feimenters present as normal 
denizens of the fly. l-.iu hme lias shown that intends tube present 
in Lli#Sntestine, and not on the legs, but cOclirano’s experiments 
show’.that it may be reto\eied from the external washings of flics. 
ThfidNfcilli so obtained wen- tested with typhoid scrum, and gave 
posunve ifactions, and even by immunizing animals therewith 
and testing the serum *so obtained against stock B. typhosus, 
positive results were obtained. 
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With regard to the spread of B. typhosus and B. paralyphosj.s 
A and B via the larva to the ily, the only experiments of nal 
moment arc those of Faiclmic, who worked with uncultivated 
germs, the flies being bred in infected ffeces. He showed that 
this was highly probable, though other workers have failed with 
cultivated material. Faiclmic, however, did not say that he 
separated the larvic which had fed upon the excrement therefrom, 
and therefore did not say that he had excluded the possibility of 
the newly hatched flies feeding upon the excrement. Hence the 
subject of the carriage* from the larva to the imago is sub jitdicc at 
present. 

Finally, as far as is known, flies do not sutler in health fiom the 
carriage of germs pathogenic l<> man. 

1 st he fly, with its non-lactose Jermentei s, the original home of the 
enteric, fevers of man ? We have not sullicieiit knowledge at present 
to discuss this subject, but we have said enough to demonstrate its 
importance. 

For epidemiological reasons, support ed by bacteriology, it appears 
probable that ‘ epidemic or summei di.irrhu a ’ is due to Morgan's 
bacillus spread by flies. 

For epidemiological i casou* ii .seeuis possibh that flies may infect 
food with the germs of the choleras. 

There is no doubt that Hies can obtain the tubeicle bacillus 
from sputum, keep it alive in the crop lor three days, and in the 
intestine for twelve or more days, and thus can contaminate food 
by the fauces up to the lifth day, and sometimes lip to the sixth to 
fourteenth day. 

Anthrax spores iemail’ infective in Hies foi twenty days, being 
found in the fa*ces, while in dead flies ihe period is indefinite; 
moreover, they can pass via the l«u\a to t lie imago. 

At this stage We may point out that the infection of wounds 
produced by biting Hies may In* can led out by the agency of non¬ 
biting flics. Patton was tin* lust to poinl out ibat non-biting flics 
— c.g., Musca pattoni -suck the blood which exudes from the bites 
made by tabanids, stomoxys, etc. As M. pa Hon i breeds in bovine 
excrement, the possibility ol bacterial infection of the wound is to 
be remembered. , 

The possibility of the Klcbs-l.oeitler bacillus and allied organisms 
being spread by flies must not be fm got ten, though there is no 
evidence that this is the usual form of intention: still, judging from 
a case of conjunctival diphtluria seen in Khartoum by CluJiners, 
it is possible that it may occur as the means of infection of unusual 
sites, as Graham Smitbjbas shown that the germ can live in the crop 
and intestine for twonfy-four hours and longer, and, further, that 
the vitality may be under-estimated. 

Ophthalmia, for epidemiological reasons, especially the Egyptian 
ophthalmia, is believed to be spread by flies Perry and Castel- 
lani have shown that Microneumm funico/nm de Meijere, 1905— 
the eye-fly of Ceylon and Java—is a possible carrier of the Kocli- 
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Weeks bacillus and a spreader of the severe forms of t ophthalmia 
found therein. 

Flies can also carry the plague bacillus in living virulent foim in 
their alimentary canal for forty-eight hours, but they do not play 
any great part in the dissemination of the disease. 

They also may be regarded with suspicion as spreaders of coccal 
infections, as these germs have been found in their alimentary tracts, 
as well as externally. 

Flies are therefore of great importance as intermediary hosts of 
bacteria, and as such are worthy of htudy. 

Wo require to know 1 lie house-flies of tlic tiopics. but those are little investi¬ 
gated, though Nidioils a f Si Lucia li.is fgund t he following brooding in human 
iiecos:— 

hrowpluln tiul-mogasler Meigcn. 

I.inmsi>>a pwictipnnus Wiedemann. 

s t'p.'.is species. 

Sanophaga aitrijhiibWi ilkor. 

Sun ophuga sjhjcjcs. 

Sarcflphagula species. 

In Africa and tlic Hast generally— 

Pwnasoinn warqtnule Wledemann. 

Pycnosmua tJiloiopygu Wiedemann. 


In India by Patton:— 

Alusca domestua Janua-iis. 

Musra doniestuu v.ir. dctcnnniata Walker. 
Musca nebula I-ubticius. 

Musca pat tom Austen. 


In F.ngland the investignlmn is mm h nioie complete- ■ e.g. 


Musca dumestica Jaiin.eus 
Musca corvina Fabliaus. 
Calliphora erytlu ocephala Meigcn 
Calliphoru vomitona Jauu.eus. 

1 uciha cesser Lin mens. 

Pollen la rudis Fabricius. 
lumma canicular is Lin mens. 


/‘tin hiu scalaris Fabricius. 

.Inffiowvia radicum. 
Sarrophuga earn aria Linmcus. 
.s t psis pwu turn Meigen. 
Piophtla casci Linnaeus. 

S< atofdiaga strreoria Linnaeus. 
Ihusupfula fenestrarum. 


Also Simopimis fern straits and species of Momoxys and of Fsychoda; but 
these two last have ;die:idy ln-en duscrilied, nnd now it behoves us to look 
at the class! ficitiu m and struct me c»l the noil-luting Hies 

Wi‘ haw a heady given tin- chissilieatioii of t In- Dipt era ill Chapte r 
XXXIfl., and need only considei that ol the families. 


Family I’m 

Phova fetnorata occurs ucvauon.illy in house's. Aphiochastu ferruginca 
Brunner causes intestinal myiasis. 


Family St r.xoi'iNiivii. 

„■ Sctnopinus f cues trails Linnaeus is the so-called window fly, which is prob¬ 
ably the only household fly which is not injurious to health. 
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Family Empiimk. 

Orthorrhapha brachyrcra with medium or small bodies and small heads. 
Antonn.T with the first two joints very small and hardly distinct, the third 
joint annulatcd, often with terminal bristle. Wings with three large complete 
basal cells, of which the third is shorter than the second. The posterior basal 
transverse vein is parallel to the border of the wing. Kmpodium membrana¬ 
ceous. 

It is doubtful whether these insects attack man. As a rule they live on the 
juices of other insects and plants. 

SUBORDER II. CYCLORRHAPHA. 

Section 1: Aschiza.- -This group includes the family Syrpliidsc, 
of which no species is known 1 o l»it e man. 

Section 2 : Schizophora.— -'I liis group includes the true flies 
characterized by a distinct frontal lunula and a frontal suture; 
antenna* with l liree simple, segment s, a i«l an ai ist a which isgenerally 
dorsal. They may l>c classified into - 

Muscoidea. 

Synonym.— Eu my idea. 

This suporfnmily is divided into:— 

Tribe i: Muscoidea acaly piratic, without squama* covering the 
halteres. 

Tribe 2: Muscoidea calvplrala, with squama* covering the 
halteres. 

MUSCOIDEA ACALYPTK AT K, 

A large number of families are grouped together under this 
division, of which the most important for our purposes are- 

1. Sepsida*. 

2. Oscinida*. 

Drosnphiiida*. 

4. Borborida*. 

These families can be recognized as follows:— 

A. Subcostal (auxiliary) vein present. Radial 1 (first longi¬ 

tudinal) terminates near or beyond the middle ol the 
wing. • 

I. With a distinct bristle on cadi side of the face near the 
oral margin. 

Front never bristly near antenna*: abdomen some¬ 
what elongate, cylindrical, usually nairowed near 
base. Small black flies found about decaying 
matter— Sepsida. 

B. Subcostal vein absent, vestigial, or incomplete. Radial 1 

usually ends in the costa before the middle of the 
wing. Head not produced into lateral processes. 

I. Hind metatarsi incrassatc and usually shorter than the- 
sccond joint— Borborida. 
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II. Hind metatarsi not incrassate and always longer than 
tin* following joiui. 

Ui) l)iM*;il .mil basal cells united: anal cell absent: 
fiont hare, or at most bristly above; small, 
usually light-coloured Hies— 0 $c ividei‘. 

[/>) Dise.al and second basal cells sepai at ed: anal cell 
complete, t hougl 1 small. Scul ellum not elongate 
and triangular, and without spines on margin. 
Oral vibrissa- present. Arista long plumose— 
J)rosnf>/iih\fir. 

I's m 11 \ in.v.. 

The Sepsidie iiiehult j lIn- i.vim- I'inpbila, of which the species 
Piophila ctisci I.iimaus m.iv • .him intestinal myiasis. Sepsis 
viol turn is a flung-ll\ clten lomid in houses. 

I'amii v Oif.iviii.i- batnille, rhiq. 

Must'iii/e.t <ii>i!ypt}\itd' with fiont without bristles: crown with 
onlv a few short bristles, brndn of mouth withoui vibrissa*. 
Middle tibia with small spills; iiista ol wings without bristles, 
isube.oslal vein absent. Anterioi of two small basal cells united 
with dise.al cell: posterior want me. 

The genera with which we are eoiieenu-d are Miiwncuntm 
Hooker, Kjo.-i, and IlippeLiU's Lf»ew, ihhj. 

Microneurum lh-eker, 1(103. 

Microneurum funicola do Mcijcrc, 1005. 

Synonym. -SiphoncUa funiada tie Mcijcre. iqo^. 

This lit!le lly is t he common ‘ eye-Jlv ’ of Ceylon ami Java, which 
causes great annoyance by inhering iii front of the eyes, especially 
when reading or writing indoors. 

It is said to suck blood, hut our experience is quite opposed to 
tin-. It i.hidlv attacks the eyelids and the ears, and since the 
expel intents perlormed by Sir Allan Perry and Castellani it lias been 
suspected as a possible earriei ol the Koch-Wecks bacillus, which 
is the caiisi ol si \ ei<> atia« Ks of conjunctivitis. It objecds to the 
odour of sin It s U Im am es as ()<lol, wliith may be used to drive it 
away. 

Hippelatcs I.ikw, 18(13. 

Some authoj ities rnn-.11 It r 11n- genus not well founded, and state 
that a revision ol t lie genera of the (>scindi;c is urgently required. 

The species Hip pci ales Jluvipcs I.oew, II. plchejns Locw, and II. 
pusio Locw, attack nu n and domestic animals by darting at the 
eyes and other parts of the body in search of moisture or perspira¬ 
tion. They also attack wouiuls, sores, scratches, ulcers. Their 
life-history is unknown. In habits they are diurnal, frequenting 
open and sunny places. They are found in the southern United 
‘States, in Florida, Alabama, and Texas. Veils can be used as a 
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protection, and eucalyptus oil or a menthol spirit lotion can he 
sprinkled on the coat collar to drive them away. 

Family Drosophila i>/p.. 

This family includes the species Drosophila ampclophila l.oow, 
commonly called the fruit-fly, and found hovering over fmit in 
houses; and as it is attract e.d by excrement uni it must be regarded 
as dangerous. There are. a large number of species of Drosophila 
known. 

Family Doriioruu:. 

This family includes llorhoriis apt inn s, a small lly sometimes 
found in houses. 

Ml’SCOIDKA CAfAT'l KA’l . 11 . 

Mrs< i n .v . 

Musca Linn,eu's, 17J11. 

Musca domestica Linna-us. t;oi. 

Musca: face in its lower part silky yellow; idiot with bl.nkish- 
brown. Median stripe black; nntenn.e In nwn, palpi black. 

Thorax dusty grey, with four equally broad longitudinal stiipes. 



Scutellum grey, with black sides. Wings linged pale grey with 
yellowish base. Legs blackish-brown. Abdomen yellowish, with 
dorsal blackish-brown line, except the last segment, w hieli is enl irely 
blackish-brown. Eyes separated by a wide frontal stripe in the 
female, and near together in the male. Length, (> to 7 millimetres; 
wing breadth, 13 to 15 millimetres. 
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Remarks.—It has boon known for many years that flies can 
carry micro-organisms on their legs. In 1808 Celli proved that 
flies, fed upon pure cultures of typhoid bacilli, were able to transmit 
virulent bacilli with their excrement. Early observations also 
proved that flies were capable of transmitting cholera. In the 
Spanish-American War, in the Army Concentration Camps of 1898, 
flies were found to be spreaders of typhoid. Lime was sprinkled 
on the ficcal pits, atul the flies on the soldiers’ mess-table were 
noticed to have their legs whit ened wit h t he lime. 



19 c. -IIeau of Musca tiotmsfita Fig. .170.-- Leg op Musca 
Linnjli's: Femai k. domesliea. 

(After C. J. Marlin.) (After C. J. Martin.) 

oh., Pscurlo-traclui.e. 

The flies which breed in human excrement in America arc: 
(1) Muse a domesliea, hnuse-ily: (2) Drosophila ampclophila, fruit- 
fly; (3^ Fannia canicularis, little house-fly; (4) F. brevis, little 
house-fly; ( 5 ) Shmoxys calcitrant, stable-fly: ((>) Phora femorala; 
(7) Sarcophaga Iririalis. 

Of these the most common are the house and the stable flics. 
The house-fly is 98 per cent, of all flies infesting houses. 

In the Boer War of 1900-02 flies were held to be great spreaders 
of typhoid. In 1902 a paper, ent it led ‘ An Inquiry int o the I nfluence 
of Soil, Fabrics, and Flies in the Dissemination of Enteric Infec¬ 
tion,' was published by Firth and Horrocks in the British Medical 
Journal, and they showed that the ordinary house-fly {Musca 
aomesHca) can convey enteric infective matter from excreta or 
polluted materials, or objects on which they may walk, rest, or 
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feed. Such infective matter appears to be attached to their heads 
(mandibles), legs, wings, and. bodies. Klein has grown the 
typhoid bacilli from flics caught in an infected area. 

Flies have, long been accused of being ilie spreaders of dysentery, 
and recently this view has been experimentally proved by several 
authors, including one. of us. Other diseases, including intestinal 
myiasis, are said to be spread by flics. 

The flics found by Ncwstead in houses in Liverpool, or bred from 
refuse and excreta, were Musca domestica in quite qo per cent, of 
all flies, while the other species met with were— C.alHphora crylhro- 
cephaki , the blow-fly; Scatophaga stercoraria, the dung-fly; Bor- 
horus eqninus, a small flv; Slomoxys cah itran. s, the stabh-flv \Fannia 
canicula* is ; F. scalar is ; inf homv ia radintm, the root-fly; J’.yy- 
choda phaltenantcs, the owl-midge. 

Morphology. - -The voile* slum's three m « 111, Minuted on a slightly raised 
ocellar tnauglc, which is surrounded l»v another triangle, the vertical triangle. 

Uetwoen the upper ami hitor.il edges. <>( the clypens (face) and the lower edge 
of the cpicranium can 1m: seen the itcsi cntic opening of the ptilumiu. 



(\fter C. J. Martin.) 

Labclla; P.. proboscis; S.IK, near salivary duel; g , gullet; .V, mid-gut; 
intestine; C. sucking stomach; T, rectum. 

The proboscis consists of the rostrum, tlu; haustellum (prolmscis proper), 
and the labcila:. The rostrum is a truncated cone containing the pluirynx; 
the haustellum is grooved antcrioily to contain the labrum, epipharynx, and 
the hypopharynx. Posteriorly it is strengthened by a scleritc called the 
* theca,' which distally carries the folk (furca). ' * 

The labrum and the epipharynx, with the hypopharynx, as is usual, form 
the pharyngeal tube, while the hypopharynx contains the salivary or hypo- 
pharyngeal tube. The labcllac are complicated organs with a nundxT of 
channels (pseudo-trachea:) on their distal surface. 

ICach labella has lobes anterior, middle, and posterior, with respectively 
twelve, twenty-one, and three channels, which eventually run to the oral 
aperture, which lies at the base of the oral pit. This pit is kept open by two 
discal sclerites. In the oral pit the pseudo-trachea', cease, and the sides ol the 
channels are covered by overlapping teeth. 

The pro- and meta-thoraccs arc much reduced, while the mosolhorax is well 
developed, and shows a typical structure. The venation of the wings may be 
briefly described by saying that tlu: costa and sulicosta are well marked, and 
the usual costal and first costal cells are present. Radius 1 cut.: off the sub¬ 
costal cell; R. 2 and 3 the first radial, and R. 4 and 6 tlu: third radial; while 
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media 1 and 2 bound tin- i.idial and fifth, radial cells, which are separated by 
the radio-median nerv**. Median ^ and cubitus 1 cut oil the median and 
second median roll**, wlutli are separaleil by the medio-cubital vein. The 
anal vein is incomplete, .mil therefore does not separate the cubital and anal 
cells. 

The abdomen consists ol eight segments in the m:de, and nine in the female. 
The first segment 111 both sexes is rudimentary, and fused with the second. 
Tin* second, third, iourlli, and filth are well developed. The sixth, seventh, 
and eighth in the male are atiophied, ami Minound the anal and genital 
orifices. The sixth, seventh, eighth, and ninth 111 the female form the long 
oviposit or. which can lie rotnu ted into the abdomen. 

The pharyngeal tube mentioned alm\c end.'! 111 the pharynx, which has a 
chili nous wall, the fulcrum. The nr-n.plnigus runs into the thorax, where it 
opens into the provenliiculiis, .mil -.i i.ds .1 long duct to the trilolied crop which 
ln*s in the abdomen. 1 he ;iiu\i ntiii ulu- is ieally a valve which leads to the 
cliylilic lentriele. The tidn- 1. 11.01 ow in front and wide tx-hind, and much 
coiled. At the juiu'liiiu wnli 1 In* Xhilpighiau tubes it becomes the intestine, 
which mils to the n-ciam I lu-u- are the four usual rectal glands. 

The s.divaiv gland-, ..n- two lung tubes whose ducts unite 111 the head and 
npc 11 into the saliv.uv duct nt the liypopluirynx The labial glands lie in the 
pmhoscis ul the Dasc ol the labella*. and by then secretion keep t lie tip moist. 

I lie leprodiietne oig.ms muMst in the iemnle ol ovaries, s|H‘rmatlu*e..e, 
aeies>»ory glands and din is, and tin* ovipositor. In the male they consist of 
tesUs, vasa delerenli.i, an c j.ieul.it'>iy dm t, and penis. 


’i 


Life-History. 'I lus was find -.tmLied by <U* <j t*i*r in 1752-78, 
ni \L by lioucbu m Lb.i-b Packard, junior, in 187.5. and jnoir recently 

by ourselves and a 
mmiber of other people. 
Hie most recent works 
V " ' are those by Now stead 

' - in Liverpool and Hewitt 

in .Manchester. 

<■ s The house-flies lay 

( t heir eggs by preference 

* i in human fiecal matter 

' w'lien somewhat decom- 

, - . r posed, in horse-manure, 

' • . goal -manure, cow-dung, 

^ and in fermenting vege¬ 

table substance, on 
which the larvae can 
Iced when hatched. 

1 Hut these grubs can 

eat textile fabrics and 


Pit!. 472 .-- I.M.\ \, A\li 1*1 1 *\ r>|. 

J I li S( <7 vfll.l 

(After 0 . J. Mai tin.) 


paper when in need of 
nourishment. Usually 
the flv works its wav 


into the rubbish-licap 

or loose earth to lay its eggs, but ibis is not invariable. 


The time required for the development to he gone through 
depends upon the temporal ure of the air, being most rapid from 
32*' to 35" C.; upon the food, being more rapid when animal food 
is available; on moisture, which is most necessary; and upon fer- 
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mentation, which is also necessary. The egg takes from one to t hroe 
days to hatch into the larva, which lives rather less than a wuk, 
and then turns into the pupa, which produces the imago. 

The whole time required is usually twelve to twenty days, and 
never less t hail eight days. 

Aldi idge gives the following table for India 


Stage. 

KgfiS 

I’up.Ti 


Hot weather. 

One day 
five days 
Three (Lin's 


(’old weatlui. 
Two days, 
fourteen days. 
Jove days. 


In Colombo, Ceylon, we found I lie development to be quick, and 
to resemble the times given in Aldridge’s hot-weather table. 

Egg* —The imago becomes sexually mat are in ten t o fnurt een days, 
and eggs are laid as soon as t he fourth day after fertilization, usually 
120 to 150 eggs laid being in a batch. The egg is cylindricallv oval, 
being broader posteriory, and has two timed ribs along its dorsal 
aspect. It hat ehesby splitting at the dorsal port ion oltbeanterior end. 

Larva. —The larval life, is divided into periods or instars by tlie 
eodyscs. 

First Instar .—The larva is 2 millimetres in length, with a slender 
body, the head being at the narrow end, with a spiny area on the 
anterior vent ral edge of each segment, and postei ioily two st igmat al 
openings. This stage lasts twenty-four to thiity-six hours.* 

Second Instar.—The larva develops a pair of anterior spiracles. 
This st age lasts twenty-four houi s. 

Third Instar. - -The larva eats vigorously for the. fust two days, 
and then, ceasing to feed, still increases in size. This stage lasts 
three to four days, and ends in pupation. The laiva has a well- 
developed alimentary canal. 

Pupation.— Pupation takes place in three to four hours, and 
consists of the larva contracting (especially anteriorly) inside its 
own skin, from which a puparhim with rounded ends is formed. 
Length about fi*3 millimetres, which is at first creamy-yellow, but 
later becomes dark brown. This is a typical coarelate pupa, 
around which ihc spiral loeomotorv padsmav be seen. 

Pupa.- -The pupal stage lasts about three to five ilavs. when Iho 
imago, dilating its frontal sac, ruptures the anterior end into dorsal 
and ventral portions, the whole separating by a circular split at the 
sixth segment. 

Fly. —The young fly is at first underground or in the middle of a 
rubbish-heap" through the interstices of which it makes its way to 
the surface by the aid of its ptilinum or frontal sac. When first 
hatched it is rather grey in colour, and has to allow its wings to 
dry before it is able t o fly. 

Habits.— After hatching the fly sets about to obtain food, and 
on this point it is not particular as to the kind, as anything, from 
typhoid ffeces find dysenteric fieces to a pudding, fire quite agreeable 
to its oral lobes. It also has a liking for human sweat, much to the 
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annoyance of a person desiring a rest on a tropical afternoon. It 
works all day, but rests ;'t night in any place which is dark. It is 
not known whether it has a particular preference for the spots on 
which to defiucate. as lly-specks are abundant. It is believed to 
defalcate about fifty times in twenty-four hours. A number of 
experiments have, been performed to see how far Muse a domestica 
can fly, but they are not satisfactory. It is believed that a female 
fly becomes sexually mature and deposits ova in ten days after 
leaving the pupal case, that she lays four batches of eggs at intervals 
of ten to fourteen days, and that then she dies, but these figures 
must be received with girat caution. Jophson believes that the 
limit of life of an adult fly is liner weeks, but a hibernating or 
sestivating fly must li\ <• mnrli longei. Indeed, a fly has been known 
t o 1 ive sixt eon we< *k - 

Enemies. -The enemies of the house-fly are numerous, and 
include fungi («’ g . Fnipusu muscat), protozoa (?), nematode worms 
(?), mites (/.«*., larv;e of TnnnhiJium muse arum Riley, T. muscat 
Oudemans, tin* genus Pigmcaphorus, nymphs of Tyroglyphus ), 
sj)ide.rs, pseudo-scorpions, cctiI ipedes. larva* of beetles, ants, wasps; 
also members of Cynipida*, inserts which produce galls on plants 
(<*.£., Fifties anthnmyiarum and F. sculcUaris attack the maggots, 
while Spalanpa niacr of the I’teromalida* la vs its eggs in the pupa*): 
and Stcnomal us muse arum is also a pupal parasite, as is Nasonia 
brci'icurnis, Pachycrcpoidcus Julius, and Mmcidijurax raptor. 
Toads, lizards, and rats an* export llv-catchcrs. 

Pathogenicity. It is a carrier of the bacilli of enteric fever, 
dysentery, cholera, infantile diarrlura. fr.imhu-sia tropica, anthrax, 
tuberculosis, ophthalmia, oriental son*, and parasitic worms (c.g., 
A scar is Imnhricoidcs ). 


Calliphora Jlobim*.ni-l>csvoi»ly, i8y>. 

These are the blow-flies or bluebottles, of which C. crythroce1>hala Meigen is 
the common species. 


Ext i*.i<h. 


Organism 


Hacillus 

typhosus. 


\ 

I ti 

I nfi-rtcil 

t'rans- 

I'mti'ctivc 

Infection. 


7iV.M7vr.rr. 

mission. 

Host. 

Man. , 

Man. 

Ku-ilh in 

lilies. 

bacilli on to 


Tvphoiil 
ran ie< 

ui me anil 
iau'es. 

Inaetitivi;. 

1 


human lood. 

Contaminative. 


2 . FLEAS. 

These insects havc*becn accused of spreading leprosy and tuber¬ 
culosis, but only one bacterial disease of man has really been proved 
to be carried by them, and this is the plague. 
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The Plague. —The aetiology of plague has been placed on a sure 
footing by the labours of Kit a sat o, Yersin, Cant lit, Simpson, 
Thompson, Kolle, Martini, and the Special Committee already 
mentioned, together with the Second Indian Commission. 

It is caused by the Bacillus pcs tin oi Kit asato and Yersin, which 
is found in the fluid of the initial cutaneous vesicle., the buboes, the 
spleen, the blood, and the sputum in cases of pneumonia. When 
inoculated into monkeys, cats, rats, guinea-pigs, squirrels, mon¬ 
gooses, bats, jerboas, etc., it causes the typical disease, while in 
bovincs and uquines it only causes local reactions. Canines, birds, 
and reptiles appear to bo immune. It causes a natural epizootic in 
rats, which apparently is the true*disease, from which that of man 
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must be looked upon as an ofl-Jiout. In rats it produces either as 
acute or a chronic attack, the post-mortem appearances of which 
are different. 5 

In the acute type a bubo is found in 85 per cent, of infected tats, 
being present usually in tlic neck or axilla. It the bubo is absent, 
a plague rat can be recognized by the subcutaneous congestion, t he 
purplish-red appearance of the muscles, the waxy, mottled, or 
finely granular appearance of the liver, the luemorrluges, and the 
pleural effusions. The diagnosis can be confirmed by finding the 
bacilli in the bubo, the spleen, or t he blood. 

The chronic type of the disease consists of oneapsuled caseous 
foci, or abscesses containing bacilli, and found in the spleen and 
other organs. This form plays no part in the spi end ot l he disease. 
The epizootic does not continue with equal virulence all the year 
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round, for it appears to be profoundly altered by the temperature, 
being diminished in the hot weathc r of the tropics and the cold 
weather of the Temperate Zone. Thus in Bombay the Plague 
Commission found 1,766 plague-infected rats in one week in the 
season December to May, and only 20 to jo 111 the season June to 
November. The cause of this variation has aheudy been given. 

But all rats are not equally infected, for it was found in Bombay 
that there were two principal species, Epimys nnrvcgicus and E. 
rattus, and that during the epizootic period no less than 1,334 the 
1,766 belonged to the former species, while in the non-epizootic 
period it alone carried on the disease. The reason assigned for this 
difference was that the numbers of the flea population of the two 
rats were very different, E. norvcgicus possessing about double the 
number of E. rattus. Further, it was noticed that the curve of 
E. nurvegicus infection began to rise about ten days before that 
of E. rattus. which points to the origin of the infection of the latter 
from the former iu the fir»t instance. 

E. narvcgicus, which is not nearly so numerous in Bombay as 
/'• rattus, lives outside houses, for the most part in sowers, drains, 
and stables, and has a gieat facility for bun owing, and is a good 
climber. It, however, has never been found above the third floor 
of a house. It forms its nest in one of its burrows, and breeds all 
the year round, but has two special seasons, one in March and one 
from June to October, the average family being eight. 

E. rattus is more common in Bombay 1 ban E . norvegicus, especially 
in houses, where it increases, relatively to the other, up to the third 
floor, but above that level it alone infects the house. It is not so 
common in gullies, compounds, stables, go-downs, and food and tea 
shops as E. norrcgicus. The common meeting-ground of the two 
species appears to be the l«wvr floors of houses, gullies, and go- 
downs. Though a donu-stieated rat, it can climb and burrow. It 
forms its not in cupboards, heaps of firewood, etc., and breeds 
all the year round, but especially from June to October, the average 
family being five. 

The. spread of the, plague from E. nnrvcgicus to E. rattus, accord¬ 
ing to tin* experiments of the Commission, is neither by direct con¬ 
tact nor by air, soil, or food, hut solely by the flea. Contact was 
excluded bv placing healthy rats in the same room with plaguc- 
infeetcil animals from which the fleas had been remo\ed, when it 
was found that none of them developed plague. The experiment 
was kept up for a long time, replacing dead infected rats with 
freshly infected rats, and, further, the room was never cleaned out, 
so that the healthy animals lived in contact with the infected 
urine and fieces, and even ate food polluted therewith, and yet not 
one contracted plague, thus excluding transmission by contact, soil, 
and food. 

Again, when healthy animals were suspended in cages 2 feet 
from the ground, so that the fleas could not get to them, or placed 
on the ground, and surrounded by 6 inches of tangle-foot, over 
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which a flea cannot pass, as it is said to be incapable of pimping 
more than 4 inches, or surrounded by a curtain of wire gnu/e so 
fine that a flea could not penetrate it, and exposed to iulernon, 
they escaped, though others not so protected became infect eel, thus 
disproving aerial infection. Further, the transmission by the ral- 
flej. was proved by constructing a glass box, inside which two wire 
cages were placed at a little distance, but side bv side, each standing 
in a tray filled with sand. Kadi cage had a lid, 1 hrough which rats, 
food, water, etc., could be introduced, ami the whole apparatus 
was covered in with fine muslin to piewnt the escape of the fleas. 
A plague-infected rat and a number ol rat -fleas wen 1 placed in one 
cage. When this rat died, a healthy rat was placed in the other 
cage, and after some lime the (had body ot Ihe mlectcd rat was 
removed, when it was found that the new rat became inlected with 
plague, and fleas containing plague bacilli were found upon it. 
This experiment was repeated many times, 15 per cent, of the 
exposed rats taking tin* di-ease. Further, fleas mlee.led by biting 
plague rats, when placed upon healthy rats, produced the disease 111 
55 per cent, of the experiments. 

The Commission calculated 1 hat the blood ol an ordinary plague, 
rat in two-thirds ol the cases contains mote than 100,000,000 bacilli 
per cubic cciilimetie, and that a flea’s stomach could hold 0-5 cubic 
millimetre ot blood. Therefore, when the Ilea gorget 1 itself on the 
average plague-stricken rat it received at least 5,000 bacilli. .These 
bacilli arc lotiud only in the stomach and in tile alimentary canal 
posterior to that viscus, especially the rectum, and escape bom the 
flea solely with 1 he lave-. It wa-. proved, howevtr, that the bacilli 
multiplied in the body oi the Ilea by allowing mlee.led fleas to feed 
solely on uninfected rais, a fresh one being supplied each day, win n 
abundant bacilli were lound up to the nvelltli, and mice* lo the 
twentieth day, thus proving that mulliplie.ilion nm-i have taken 
place, otherwise tlu* oiigmal number ot bai ill 1 would have Income 
much diluted by the feeds with tie-li blood. Fmther, it was dis¬ 
covered that the pmpoi tion of fleas m w ho-e stomach multiplicat ini\ 
took place was sin times gieater in the epidemic than in the lion- 
epidemic sea-on. In the tormci sea-on the bacilli could be found 
easily up to the lourth and even to the twallth dav, while in the 
latter never after the seventh dav. Injected fleas here lound lo 
transmit the disease lor seven to ft I teen day-. 

The method of iuleclion probable is in otn ol two ways eitln r 
fiecal pollution of the proboscis, or else (aval pollution of the wound 
m ule by the proboscis, whir.li was lound <pute large enough lor the 
purpose of i ill rod ue i tig the bacilli into the skin. Until males and 
females can transmit the disease, but it was found that one infected 
flea alone was unlikely to do so. The flea most commonly found 
on rats, and tlu; one by wdiieh the infection in these c\p< riim nts 
was usually spread, wms Xcnopsylht chcopis, bur otliei - <' ( rratu- 

phyllus fascial its and Pnlcx irritans —were found also capable of 
causing the disease. 
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Bacot and Martin haw proved the inoculative method of infection 
in Ceralophyllus fascial us, which, when blood-suc.lcing, injects the 
bacilli, when they arc present in its stomach in such numbers as 
to cause temporary obstruction at the entrance to that organ. 

With regard to the spread of the disease to man, the Commission 
believes that the infection generally comes from Epimys ralius, 
because the habits of that rodent bring it into close relationship 
with man, and because the curve of its epizootic begins to rise ten 
to fourteen days before t hat ol the epidemic. This period is calcu¬ 
lated to be made up of three days, during which the Ilea leaves 
the dead rat, to which is addid another three days, which is the 
incubation period of plague in man, and five and a half days, which 
is the average duration ol ihe ialal illness in man. 

Xenopsylla chcopis appears to be the flea by which plague is 
spread from Epiniy s mints to man. This rat-flea will not merely bite 
man when it cannot get lat's blood, but is capable of living for 
three to four weeks on man’s blood, and is often found on human 


beings after inflection of plague-stricken houses. 

Further, it is believed that the spiead ol plague is due, not to 
migration of lats, but 1o the carriage of inlecled rats on ships, and 
ol ileas in merchandise or on human beings. The Commission 
appaiently consider the last to be t he most important method. 

1 ’neumonic plague, which occurs onl} in j-5 per cent, of cases 
during bubonic epidemics, spteads from man to man by bacilli 
carried by the air, for Stiong and league demonstrated that tlie 
sputum in invisible droplets containing viable plague bacilli was 
frequently to be found in the air near a pat ient. 1 caguc aud Barber 
have shown that the line droplets of sputum disappear veiy quickly 
unless there is a considerable amount ol aqueous vapour ill the 
atmosphoie, as is found in very cold climates, and lienee the ten¬ 
dency for pneumonic plague to spicad in those lather than in warm 
climates. On the other hand, the bubonic or septicaunic is not 
spread from mail to man, but from lais to mail. The epizootic 
is the real disease, and the epidemic is only an offshoot. 

1 he above .etiology explains tally the predisposing causes of sex, 
women staying nun c in the house than men; of house, of season, of 
climate, and also the carriage of the disease from one place to 
another by people, fodder, grain, bales of cotton and clothing, 
rags, etc. 


Vcrjbitski in iqoN showed tlud bugs could act as carriers of the 
bacilli, and this has been confirmed by Jordansky and Kiudnitsky, 
while Walker considei st Uiwcoris rolundalus to be one of the carriers 
of plague in India, lui\ mg tound 22 per cent, infected with B. peslts 
when collected from infect e» 1 nai i ve hut s. Moreover, he successfully 
transmitted the disease irom man to the rat by means of C. *oiun - 
daius. 


In California, Wherry, MeCay, and others have shown that the 
ground-squirrel ( Cilellus beecheyi) is subject to plague, and that its 
commonest flea, Ceralophyllits aculus Baker, is the vector from 
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squirrel to squirrel, and, further, that this ilea will bite man 
Further, they record a subacute case of plague in a boy where the 
infection was believed to be acquired by contact with ground 
squirrels. With regard to the outbreak in Manchuria and North 
China, Gray suggested that it started among men who handled t lu> 
tarbagan ( Arctomys bobee Schreb), which is susceptible to epizootic 
plague, and that these men on returning to their homes introduced 
the disease into three provinces, as pneumonic and septicu'inic 
plague, while it was spread by the agency of the breath and personal 
contact of clothes and belongings by coolies travelling in parties 
and sleeping together in overcrowded insanitary inns, especially 
as the cold of the winter induced an indoor existence. These 
travelling parties infected adult males who stayed at the inns or 
were travelling, and so it spread It) the ordinary population. No 
infected rats could be found, in 20,000 examined, while isolation ot 
the patients and their contacts, together with efficient disinfection, 
were sufficient to diminish the dcatli-rate. Further researches, 
however, tended to show that, though the tarbagan suffers at times 
from plague, the epizootic is not extensive, and its direct relationship 
to human plague negligible. The pneumonic form of plague may 
be in epidemics, especially in cold weather, but it is also to be noted 
that, alt hough it starts from association with an epizootic, it tends 
to die out without being succeeded by a bubonic oulbieak.but it 
may inftict rats and so cause a bubonic outbreak. The marmot 
(Spermophihis citrlfus), which is common around Mukden, was sus¬ 
ceptible to the infection. There has been an epizootic in Suffolk, 
and a few cases of bubonic plague in man. 

We therefore have to consider the role of the flea and the role of 
the vertebrate in plague, and with regard to the latter there does 
appear to be some such sequence as this:— The enzootic,\\w epizootic ; 
and these become in man: - -The endemic, the epidemic, t he pandemic. 

The fleas we have described in Chapter XXXIV. (p. 837), but it 
is necessary to say a few word?, with regard to the rats. 


GLASS MAMMALIA. 

SUBCLASS EUTHF.RIA. 

Order Gi.irks IJnnaus. T/58. 

Definition. —Eutheria with toes armed with claws. Size usually small or 
medium. Front teeth chisel-shaped and separated from the grinding teeth 
by a wide spare. 

Glassification. —This classification is taken from Swenk:— 

A. Upper front teeth two, both large (suborder Simplicidentata). 

I. Fur not sprinkled with quills. 

(a) Tail very broad, flat, scaled; hind feet webbed; size large-- 
Castorida. 

(h) Tail round or compressed; hind feet not webbed; size small to 
medium. 

58 
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i. Fore feet modified for digging, their claws very large; eyes 
.imt ears very small; iorm stout and short; large external 
cheek pouches- -Ginn, vulec 

i. l-nre ieet not modified lor digging; their claws normal, eves 
and cars generally large; lorm slender. 

(a) Gi in cling teeth .it least loin ill each jaw. tail long¬ 
haired, generally bushy, not scaled Smnuhr. 

(i.) Grinding teeth not moir than three in each jaw, or it 
four (IVrogii.iiluisand /..tpiis), the tad closely haired, 
sometimes .i.ilv. 

{('1 Willi large e\|ei n.iI cheek ponelies llchttnnyideF. 

(i>) Without iNtiin.il cheek pouches;- 

(i) I hud Ieet not gi cal lv elongated, little if any longer 

than Irunt feed . tail not longer than rest ot body 

- Minidu- 

(j) 111 pi I feel gieatlv elongated, nine li Jnngei th.m 

limit led; tail Hindi longci than rest ol body 

- /iijH’dii/n 

11 I'itt fJiitU i -i itiiblt d inUh .s JhiiJ >. '•tilt, &J>inr-hl,t quill', i.rclhnonlidc/. 

ii l'jijiei Jimil leeih loin the sec mid p.iii Tiuuiite and placed directly lieluml 
tin in ,1 )i.i 11 . hind legs much longei than front legs; ears veiy large, 
tail ceivshnit (sulmidei Jtufdn idevtutu)-- Lcpondce 


I*".\Ain.V S< 11 KlhiJi ('.1,1V, |NJI. 

S./iiinrib ahd Mnnih-t a. 

'Ihe geneia ol the Sonirid.e, which (oiieern us, may be i(cogm/e>l by the 
lollowing table taken bom Swi-nh:- 

\. Sides v\Mhoiit .i limed me mbiaiie (siibl.iiiulv SiinnnrP, true st|iiniels .end 
in,u mots). 

J. 'lad long, much our one hall ol lniglh ol bmlv; lorm slendei, 
, duration iisii.dlv spotted oi aicaked. 

(<n f'hct-k j oik lies absent . tail bushy, the li.ms growing outward, 
.iilioii.il Ki|iiinelsj 

if- 1 t'h'-'-k pom lies pre,eut. large; tail well hailed, bill not bushv, 
m.only uriestii.il 

i \,nl oi thumb well developed; back conspicuously strijx*d 
l« ngthwise with live d.uk and two or fom white 
stupes. 

(A) lYemolaisin uppei jaw one oil e.uh side; b<*u k with two 
white stripes; lump nitons; tail with hairs shot lei 
than rest ol body (eastern chipmunks)- 7 a hi tut, 

(i.l Pit molars in up|»-r jaw two on each side; kick with 
lour white stupes; rump greyish; toil wit It haiis as 
Jong as lest of body (we-tern chipmunks)- huianuui- 
.* Nad ol thumb rudimentary, back slnjied lengthwise with 
seven lines alternating with six rows ol spots, or irtegiilarlv 
and indisliin lly spotted with whitish, or plain without 
eilhei tlistnit 1 spots or streaks (ground squirrels)- ( tfrlltu,. 
11 Tad slant, less than om -hall ol length of body'; foim stout, coloration 
always plain. 

(a) Skull highly :nrlu-d. causing the head to apjiear convex above, 
tad veiy slant jt.itl.'iied; thumb-nail well develojied, normal, 
fur shoit and lull (piaine dogs) l.ynowyi,. 

(h) Skull nearly straight, causing the head to appear fiat above; tad 
short, bushy, not flattened; thundi-nad bioad ;ind flat; fur 
long, coarse, and heavy (woodchucks)--A/armotfa. 

B. Sides with a densely furred membrane joining front and hind legs (sub¬ 
family L’tcrmnyina;, flying squirrels)— Scturopierus. 
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Genus Oitellns Oken, 1816. 

Synonym. -Spermophilus F. C-uvior, 1825; Citellus Lichtenstein. 
Definition.- -As above. 

Type Species.' Citellus citfilm. Linna'us, 1701*. 

We arc. however, concerned with C. biecheyi and with M. bobah. 

Citellus beeeheyl l<i« liaril, 1829. 

Definition. Citellus oi huge *>i*e with laig.- pioimm-ul e.»rs. Tail moic 
Hum two-llunlsot bod \-length. C0I0111 aU»v<-mixed bhu hand pale yellowish 
brow'ii. 

Remarks, i his is the {Pound sipm111 oi Cahloruia Iiieiilioned almv e. 

Genus Marmotta Ulmm-nbai h, 17711. 

Synonym. - Ln-uw v- Storr, 17.sn. 

Definition. Vsulmce 

Type Species. - Mai ;»m//1 maim da l.mn.eus, 177S. 

Marmotta bobak Mull* r. 177**. 

Definition. Maimolla ol uii-.luiiii so;.' icsi-mbling (he type, buLol uniform 
(CiIoiii, being .dio\e vello\vi-.h brown, o\ul.ini with black. 

Remarks. 1 111-. Is (III lurbagun oi Mongolia anil Central Asia. 


i'uiiiY Mi'kiii.ii (irav. iSji. 

Rais and Mice. 

The genoia of ihe Murid,r, w'hii li« oncer 11 us, may l>c recognized as follows: — 
A. Crowns oi {'rinding tenth, with tubeicles aiiangcd 111 liansversf- rows. 

1. Row's ot in lien les m gnuding teeth tli-ce, vei v distinct in upper 
jaw; Lad long and scaly. SubfamiR Miuuur (Old World rats 
and nin,e). 

11 . Rows of InlK-icIes m ip Hiding teeth two. tail grneiallv* hairy 
Subfamily ( ynvtimc (Vnierieaii i.tls ami mi< ej 
li. ('nevus oi grinding teeth dicided into raised loops or tiianglcs ol 
enamel, not tulieirnilai. 

1 Upper Mont teeth nanow, eompiessed eat h oiie thu ker than 
wide at luse; bodv not 1111 uis\-; tail always long; eyes ami 
e.us large ami ptomuieui Sidilanulv \ 1 .di'wimr 1 m>• I uts 
and cave rats) Seoloma 

II. Upper lront teeth broad, each one widei than thn;k at base; 
boilvdiimsy; lad short; eyes and ears small amlim oiispii'uoiis. 
Siibl.imdy Mum/niir (\olVs ami lemmings) 

Subfamily Murium lilaiid, 1S57. , 

Definition. \s above. 

Remarks. Tile Murium cumpuse the genus hpn jiva Tioiiessart, 1857, to 
whu h belong the ,ats and lime, ol wlm h two aie ol ipeat nnpoilame in tin 
spread of plague viz.. Rpimys rat tit a and L. norm i;hiis. 

Genus Epimys ’houessart, 1S5;. 

Definition. Murinn: with first and .second upp« r molars, wd h two lulieri les 
on inner side. Upper ineisors with outei cutting edge eulro. 

Epimys rattus Lmmcus, 1758. 

Synonym. -Mu S- rattus Linnauis. 

Slender rats w'itli very pointed muzzles anil largw out -standing e.us, huge 
prominent eyes, long tail, and greyish-black iur. 



9x6 


THE ANIMAL CARRIERS OF DISEASES 


The tail, which is 25 i»er cent, longer than the length of the head and body 
together, is brown and regularly annulated. Feet medium-sized, but compara¬ 
tively long and slender. 

Body variable, 14 to 19 centimetres in length. Colour variable: light 
rufesccnt. brown on the dorsum, white or grey on the venter, but may bo 

darker or lighter. Mamma: two to 
three. 



Fig. 474.—Rvr. Pi.ac.uh Kfshkvuir. 


There aro two varieties of this 
rat: alexandrinus, which is larger 
and heavier; and rufescens, which 
is .smaller and redder; but there 
are any number of intermediate 
species. It breeds frequently 
throughout the yedr. 

It is essentially a house rat. 
living in the tiles or thatch of the 
roof, or in holes and recesses in 
the floor, but it will* live in the 
crowns of cocoanut trees. 

Us pathogenicity is important, 
for it is the plague rat of Upper 
India. It is supposed to have 
entered Europe with the Asiatic 
invasion. 

Epimys norvegieus Erxlcben, 1777. 

Synonym. M us decumanus 
Pull.'s, 1778. 

I.a 1 ge, heavy rats, with heavy, 
uniformly tapering tails; dai’k 
«oloured dorsally, lighter coloured 
venlrally; only 8y per cent, of the 
li-ngth of the head «iml body. 
Heavy, flesh-colour! d feet, short 
1 oiiiuf ears, and broad heavy 
snout. 

Colour brown on the dorsum and 
dirty white on the venter. Foot¬ 
pads large; heart-shaped mamma: 
ten to twelve in number. 



Fig. 475.— Head of Epimys 
rattus. 

(After Iiossack.) 



Fig. 476.--IIKAD of Epimys 
norvegieus. 

(After Hossack.) 
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This is the brown sewer or ship rat. which is supposed to have come from 
China to Europe, and from Europe to India. It is the plague rat of Bombay 
It is very prolific, producing several litters of eight to ten young per annum. 


Tin: chart of plague is as follows:— 





Plague. 


Organism. 

I , 

' Infected 
■ Host. 

Infected 

Reser¬ 

voir. 

1 

j Propa- 
Transmission. ! gative 
! Host. 

Infection. 

Bacillus 

pestis. 

Man. 

Murina*. 

Bacilli . Fleas, 

obtained by ' 
blood-sucking., 

Ingcstivc*. 

Bacilli in fserch 
into wound bvbitc. 

Contaminatin'. 
More rarely 
inoculative. 


3 - LICE. 

Relapsing Fevers. —With the downfall of Schaudinn’s views many 
authorities consider spirooluetes to be bacteria—e.g., Dobell con¬ 
siders them to be such because the longitudinal division is said to be 
based on imperfect observation, and hereditary transmission can 
occur with Bacillus cuenoti in the germ cells of the cockroach. 





Fig. 477. — Pediculus corporis de Fig. 478. — Peft cuius corporis de 
Geer, 1778: Male. Carrier of Geer, 1778: Female. Carrier 
Typhus, etc. of Typhus, etc. 

(From a photograph by J. J Boll.) 

Many of them are said to be flagellate; their nucleus is ditfuse, like 
bacteria, and there is no conjugation, sex formation, or encyst ment 
known, and it would appear as though a cocroid-like infective 
granule was the important method of their infer! ion of the host. 
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They therefore behave more like the bacteria than like animal 
parasites in the carrier. 

For our present purpose relapsing fevers may l»e divided into 
two groups us follows: 

I. The Louse (Iron/*, which is characterized by being carried by 
the louse. These are the European, the North African, the Indian, 
and the American types. 

From the infective blood the spirocha-tes pass into the alimentary 
can<il of the louse, and from ilienee into its cu-lom, where they 
remain, and from there they find their way into the eggs, which are 
infective, as are their larv.e. 

Infection of man is brought about by contaminative means- i.c., 
the louse in biting causes in nation, the man scratches his skin, 
causing abrasions, and at the same time, kills a louse, brushes it, 
and rubs it into the abrasions, which become infected. Nirolle 
and J-ilai/ot believe that the. organisms which are infective are 
granules just before tlu-v reappear as spirocha-tes. Sergent and 
Foley have stated that tin.re were veiy small virulent forms in man 
dm ing apvrexia. 

In this life-cycle there is no deiinili\e host, merely two hosts 
of equal value. C )nly the insect is t he preservative host and t lu-verte¬ 
brate the intermediary host. 


I. Tin- l.nfsr (iuoi’P tu- Ku.M’hixc, Fivi-ks. 



Pn servahee 
Host. 

Preset vain i 
Reservoir. 

/ ufiction 

I liter- 
metliaU 
Host. 

Trans- 

mission. 

X. r t , uncut.', 
.s helium, 
S' r.irtrn, 

S. ini,-vi. 

I'fliculus 
i orpoi b 

1 .ii e l*v 

Ik riilil.irv 
ti.uiMinsMon 

Sinai! lornis in 
ln)il\ i.iwtv. 

Contaminative 

Man. 

Small 

blood 

loim.s. 


Invest l ve. 


Spiroehanal Epidemic Jaundice. This i*. caused l»y Spirosclmu- 
dinnw iitcrnliu.murrhaghc, whii li may have its reservoir in rats, 
from which it piobahiy eseapes in the urine, and after living in 
water enters via 1 lie alimentarv canal or the skin. It is believed to 
have been caused, but very jar -ly, as the result ot a rat-bite. It is 
introduced here as a couveiiii nt place, though not known to be due 
to lice. 


Parasite. 

Host. 

Reservoir. 

Method of Infection. 

Sp iroschaudinnta 
iciero ha morrhagia. 

Man. 

Hats (?). 

Contaminated water (?). 
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II. The Tick Group, which is characterized by being spread bv 
the genus Ornilhoiiorus. The known forms are t ho African (perhaps 
a separate East African), the Persian, the Colombian, with the 
Panamanian. 

This group differs from the louse group in the pre-eminence of 
the infective granule, which, according to many authorities, is in 
itself doubtful. 

Spirocliaites enter the tick with the infective feed, bore their way 
into the cells of various organs, and break up into coccoid bodies, 
1 lie infect ive granules. These granules pass ini o the second genera¬ 
tion, and so the tick is a preservative reservoir. They also pass into 
the Malpighian tnlmles, from which they escape when the 
thick white Malpighian excrement is passed, which only lakes 
place towards the end of a fet'd. The spiroch;ctes now enter 
the new host via the hole made in the skin by the tick for its 
meal of blood. 

If. Tm-. Tick (iKiuu* of Rfi.apsivi; Vkvkrs. 


1‘tirti^itr 


Tonus allied in 
.S'. dulloni and 
found m Alri- 
ca, l*'ii.»t .\ii 1 
t a, ('liloniln.i, 
Panama, am' 
puihnps in 

Peril.** 


/ Vi\s< rfulti'f 

//as t. 

/ V< srrua- 
lioc 

ltc\rrnoir. 

Infection. 

/ nter- 
tncdialt 1 
Hast. ' 

t'ran*- 

MltSSlOII. 

-- _ 

. 

- . 

- . . ‘ 

-« ... 

Species of 

file Li« Ut, 

1 he 

M.111 

Wood 

Printh'ulonfs- - 

l»\* 

lilt el live 


spiru- 

i’ i,'., 1). moitbata. 

lieiedil.irv 

i*rannluh('') 


« hastes. 

O. Uinrata, 

lianv 

- 


__ 

1). Ul.iii/r, 

mi .cum 

Contaiiii- 


luges live 

and pet li<i|is 
f) aionjuyt. 


ll.lllU 1 . 




We have followed Balfour's suggest inn that the Pi rsian relapsing 
fever is not earned by persiats, but by a species <>1 Oruithn- 

dorus, probably 0. sacignvi. It must be admitted that many 
authorities disbelieve, in the infective granule. 

t 

•|. PHLKBOTOMUS PLIES. 

Verruga Peruviana, ft has been suggested t hat the carrier of this 
disease may be Phlehatumus vcrritcarmn Townsend, 101T but this 
appears to be very doubt fill. 
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E. DISEASES OF U if KNOWN CAUSATION. 

The evidence in favour of pellagra being an insect-borne disease 
has not increased, and many authorities believe it to be a deficiency 
disorder. Tlu* insect s which were accused wore species of Simulium 
and some Chironomid biting flies. There are suggestions that 
Rocky Mountain fever and tsutsugamushi disease are bacterial 
infections, and Noguchi has found a spiroehacte in yellow fever. 


Dariin'. 

a 


Itrsm'.iir 

/ i.iihwnMiu:. 

Carrier. 

Infection. 

Pappatai 1 
lever. 

Man 

1 

1 

Blood sinking. 

ingest ive. 

Spot ll’h ol 
plilt-liolumus. 

Biles. 

Inoculative. 

PungiiL 

fewr 

Man 1 


Blood-sui king. 

lngesUie. 

Stcgumyia 

dill .1 (?) 

Bites. 

1 noi ulative. 

Ycllon 
level. 

Man. 

i 

1 

Man in 
nnld 
attacks. 

Blood -srn king. 

1 ngestivi 

■ SlfL'iimyta 
calopu s 

Bites 

Inoi illative. 

Ro< kv 
Mountain 
level. 

I 

i 

1 

Man 

i 

i 

Mon¬ 
keys p). 

. 

Blood bin king 

lngcstn <. 

lh rniaceul'tr 
•ot nit Aits ■ 

/) amlerstwi. 

Bites. 

(?) 

Tsnlsuga- 

muslu 

disease. 

* t 

Man j 

i 

i 

A rmcola 
natanei 
SHH* l (?) 

Blond -sue king. 

I ngestii e 

M icmtrom- 
bidium 
a ka mush'. 

Bites*. 

(?) 

French (over 
'■piro- 
clwete (>). 

Man. | 

i 

1 

1 

_| 


I Mood-sin king. 

I llgt’sllVl . 

i .n c. 

Biles. 

Contaminative. 

■J ypluis 

Man 

-- 

Ulood-bui king. 

I ice. 

Biles. 




lugcstivi*. 


n 

A< u tf 
anterior 
poliomyelitis 

Man J 

i 


Blood-sue king. 

IngeMive. 

St'mtoxys 
(tth itra hs 

Bites. 

Inoculative. 


F. CHANCE TRANSMISSION. 

Numerous blood-sucking and non-blood-sucking insects may by 
chance obtain an organism and carry it in their proboscis, and 
directly infect an open sore- -e.g., flics and yaws, which, according 
to Castellani's observations and experiments, is far from a rare 
occurrence. 
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G. IMPERFECT CARRIAGE OF PARASITES. 

Parasites may develop up to a certain point in the alimentary 
canal of insects in which they are unable to complete their life- 
cycle— e.g., the malarial germ’ in many annphetines only proceeds 
as far as the rygote. 

H. TERMS. 


Terms for Animal Parasites. 


Definitive host 
Intermediate host 
Intermediary host 
Definitive reservoir .. 
Intermediate reservoir 
Transmission 
I nfect ion 
Contaminative 
Inoculative 
Ingcstivc 

IT kms n 

I njcctcd host .. 

Infected reservoir 
Protective host 

Propagative host 

Transmission\ 

Infection J 


.. Host with sexual life of 
parasites. 

.. Host with asexual life of 

■«i parasites. 

.. No development of parasite. 

■ -'Merely carriage. 

.. Natural supply of infect ion of 
intermediate host. 

.. Natural supply of infection 
for definitive host. 

Passage from intermediate to 
definit ivehost. 

Passage from definitive to 
intermediate host. 

.. Abrasions or biles contami¬ 
nated by fa-ees, etc. 

Parasites injected by insect 
during biting. 

.. Parasites taken into alimen¬ 
tary canal per os. 

>r Hacti-rja. 

Vertebrate infected by bac¬ 
terium. 

.. Vertebrat «• carrier. 

.. Arthropod carrier without 
germ iurrca&ng in number. 

.. Arthropod carrier with germ 
increasing in number. 

.. As in animal parasites. 
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SECTION II 

VEGETAL PARASITES 


< 11A l'TK K XXXVI 

SCIIIZOMYCETES 

Prelimni.n c - L'hallophvtli. — Schuninya-t.icii.i- — KubacteriaU's—Cocoaceau— 
U-i.-illaccae-—Spirillac<\e —Mycoluclcnarese—KefrrcnuPs. 

PRELIMINARY. 

In our previous editions wc divw T altrillion to tin* unmet ous text¬ 
books .uni easily ;i variable woiks on bacteriology, whirl) \vr decided 
nof toconsider, and we hold to th:il view still; hut wr notir.i that 1 lit* 
works on this subject, as supplied to the student ol medicine, arc 
perhaps somewhat lurking in systematic classification. 

To meet this need we have written the present chapter, width 
merely considers those bacteria which are of importance from the 
point of view of 1 Topical medicine: and instead of giv ing descriptions 
of their characters, these are merely indicated by tables. 11 nice 
it should be used m roiijunriion with a good textbook on bacteri¬ 
ology, in which tin-details w it h reference to t he species can be found. 

ft i-* well know r n that the nomenclature of the bacteria is in hope¬ 
less confusion. but an Internal imial llotaniral ('ongres* was to lia\ o 
been held m London in nji^, at which ihe medically important 
nomenclat tire of the sc.hi/.omycet es would haw been considered, and 
probably some such roiigiess will take place alter the war. 

In t he meanwhile 1 he leadei can find tin- existing rules in ’ Regies 
Intt rnat lonales dr la Xonienclat are Jlotanicpie,' published in Jena 
in i<n-. and we may pet Imps he permitted to remind him that names 
of onlers siii,uld end in airs, or suborders in -nicer, and of families 
in -area, while names »f genera must be in the singular number and 
«written with a capital letter, and t hose of siihgein-ra and sect ions should 
resemble that of the gi mis. 

With regard to bpc« u-s, it is designated by a binomial name, the 
first portion of which is the generic name, while the. second portion 
is the specific name, and is usually begun with a small and not a 
capital letter, and is, furthei, ot the nature of an adjective as a rule. 

It is difficult to say what should he taken as the standard for 
bacterial nomenclature and classification, hut it appears to us that 
it is useless 1o go further back than Miguln: in any case the reader 
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will realize that in no instance can a species he designated by more 
than two words—viz., i he. generic and t he spceilic. 

With regard to the value of bacterial species based upon biolog¬ 
ical and not upon morphological differences, the remarks which 
we wrote on this subject in regard to the Protozoa hold good here, 
and need not be repeated, while we would refer the reader again to 
the section on evolution in Chapter V., p. 114. 

The Rrgnnm Vcgdahilc, or vegetal kingdom, is usually divided 
into four great phyla or groups- viz., the Thallopliyta, the 
Briophyta.the Pteridophyta, and the Phanerogamic, but (if all these 
onlv the first need coucern us. • 

The Thallopliyta include a great variety of plants whose vege¬ 
tative body may consist of one or many cells, forming a more or 
less branched structure. 

These plants may be defined and classified as follows:- - 


PHYLUM THALLOPHYTA. 

Definition. —Vegetabiles with a cellular structure, which is gener¬ 
ally" little differentiated, and reproducing ascxu.illv In division 
and by spore formation or sexually, after conjugation, by obspoics. 

Classification. -TheThallophvta max be divided mto:- 

A. Tkallophyta with chnunfiLophores ami oil on with chlnnipLyH— 
Cl.iss I., lli^en Until. 17*17. 

J5. Thallophyla without oliminalopliorcs or chlorophyll— ('lass IT.. 
Fungacecp Unrums, 173;. 

Them can be no doubt that the I’iuigacea- are descendants of the 
Alga\ which, because ol a saprophytic or para situ environment, 
have altered their food habits and have, adapted themselves to new 
methods ol nutrition, and lienee no longer require elnomatophores 
or chlorophyll, as they 110 longer mamifactuie their food with the 
aid of sunlight, but subsist on decaying animal or vegetal matciial 
rich in organic substances. 

Tiny may be parasit ic or saprophytic, or a lorm whii h is usually 
parasitic may at times become a saprophyte, or vice versa. 

With regard to their origin, the three great dnisions probably 
differed in their i:\nliition: thus the Srlii/omycclcs are piobabh 
derived Irom the Cvanophycea*, or Blue (Ireen .\Jga-, while tin 
Phycomvc.etes and the liumycetes stand in closer relationship with 
the Ohlorophycoax or (ireen Alga*: and it is bce.mse ol this great 
difference in origin that the Schizoinycetes are. kept apait Irom the 
Fungacea\ and are classified with the A!g:e, although they are 
often included in the loosely tised term Fungi (auctoresb 

Another less usual classification is to divide the Thallopliyta into 
two great groups, of which the first includes the (yanophyeea- and 
the Schizomycetes, while the second embraces the Myxoinyeetes. 
the Peridmeae, the Conjugate, the Diatomena, the lieteroconta*, 
the Chloropliycefe, the Charncrce, the Phycomycetes, the Phao- 
phycese, the Rhodophyceae, the Eumycetes. 

We will now turn to consider the Schizoinycetes. 
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SCHIZOMYCETACEA Naegeli, 1857. 

Definition. —Thallophyta without chlorophyll and as a rale with¬ 
out chromalophoros, with the vegetative body consisting of a 
single cell, in which the nucleus is not present in the form typical 
for other thallophytes. Reproduct ion by fission or spore formation. 

Classification. —The Schizomycotes may be divided into orders 
as follows:— ■ 

A. Cells without sulphur or l>actcrio-purpuroin—Order I., Eubacferiales. 

B. Cells containing sulphur- -Order 11 ., Thiobacteriales. 

C. Motile rods in pseudopkismodial masses embedded in a gelatinous 

matrix nffirl Imming highly dcveloiied cysts---Order III., Myxo- 
baUcriules. 

Only tin- first «»idei contains forms of importance in tropical 
medicine. 

ORDER I. E l T B AC TEE IA EES. 

Definition.— Sellizomycelo wliidi contain neithei sulphur nor 
bact iTio-purpurein. 

Classification.- Tile Eubacleriales niav be divided into lamilies 
as follows ■- 

A. Cells, in tree condition, usually globular, in division somewhat ellip¬ 

tical—Family i, C octaceee Zopf, 1885. cmendavit Migula, 1900. 

B. Cells, long or short, cylindrical, straight; division one direction— 

Family 2, Dacilhceec Fischer, 1894. 

C. Cells, spirally curved or representing part of a spiral; division in one 

direction—Family 3, Spivtllaccee Migula, 1900. 

!->. (‘ells, surrounded by a sheath and arranged in elongated filaments— 
Family 4, ChlamydobactcriacetP Migula, 1900. 
h. Cells shoitorlong cylindrical 01 filamentous, often clavate, cuneate. 
or irregular, with enclosed granules. Filaments without a sheath-— 
Family 5, Mycubat leriacece Cheslcr, 1901. 

The Chlaniydobacferiareii- do not concern us, but the other 
families require some consideration. 

FAMILY C0CCACEA2 Zopl, 1885, emendavil Migula, 1900. 

Definition. —Eubacterialcs in which the free cells are usually 
globular, though in division they become somewhat dliptical. 

Type Genus. —Micrococcus Hallicr, i 860 , cmendavit Cohn, 1872, 
and Winslow and Rogers, 1905. 

Classification. —This family, which contains forms of importance 
to us, may be divided into two bribes as follows:— 

A. Parasitic on plants and animals, often growing best anaerobically 

but frcquentlv with difficulty and in small amount, or even not at 
all, on artificial media; in pairs or chains, generally but not always 
staining by Gram, and nlten producing acidity in glucose and lactose 
media, and when pigmented generally white or orange—Tribe I., 
Streptococcea Trcvisan, 1889. emendavil Winslow and Rogers, 1905. 

B. Facultative parasites or sapiophytes growing best under aerobic 

conditions and well 011 artificial media; in cell groups, packets 
or zoogloea masses and ait on Gram-negative, and when pigmented 
usually yellow or red—Tribe II., Nhcrococceee Trevisan, 1889, 
emendavil Winslow and Rogers. 1905 
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The two tribes may be divided into genera us set iorth in the 
following tabic:— 

Diagnostic Table of the Family Coccackai Zopf, 1885. 

Growth and Carbohydrates. 

I 

Poor and lermcnted Good .md not fermented 

(Strept ococcea*). (Uicroeooeea*) 

Gram’s stain I’ianient. 

I I 

Negative. Positive. Red. Yellow". It lick. 

I ! 

1. Netsserm Pigment. 7. RhoJocnaus Cells m Nigiooncm s. 



Present Irregular gronjis. Packets. 

8. Microcmius. 9. Sarrina. 


In zoogloeu Not 111 zoogliea Orange. While, 

masses. masses 

| 5 A if maw ns. f*. I linn nuns 

2. Ascocncciis. Murjihologv. 

bile aucl salt 


Pairs or eh-uns encaji- ('li.uns, ijot eiiiapsa- 

•ailaled soluble 111 lated. not soluble 

bile ancl salt solu- in bile or -.alt solu 

tions. lions. 

3. Diplococcus. 4. S 7 »i ptnenecus. 

We are, however, only concerned with certain genera ol the 
Strept ocooce.e, which are Neisseria, Diplococcus, Streptococcus, 
Aurococcus and one genus of t he Mierococrea*—viz., Nigrococcus. 
As Micrococcus tneliiensis is often elongated (e.occobacillus), we 
propose to place it under a separate heading, ‘ Incerta Scdis/ 

TRIBE 1 . STREPTOCOCCE.'E Trevkan, 1889, emendavit Winslow and 

Rogers, 1905. , 

Genus Neisseria TruvLsni, 1 SS 5 . 

Synonyms.- -Micrococcus IJ:illier, 3 8 f»C>, pro parte ; Diplococcus 
Wcichselbaum, 1887, pro parte. 

Definition. —Strept ococcea* growing best, and often only, aerobi¬ 
cally, with or without pigment formation, usually present in paiis 
without a true capsule, and in exudates usually intracellular, anti 
readily decolourized by Gram’s method of staining. 

Primary cultures grow poorly on usual laboratory media, but 
best on media containing glucose or blood serum. No lysis wit h bile. 
Ferment carbohydrates usually with but slight acid production. 
Type Spedes. —Neisseria gonorrhoea (Bumm, 1885). 
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Classification. —The genus Neisseria includesthe following species: 

1. N. gonorrharee (Bumm, 1.S85), which is the cause of gonorrhoea. 

2. N. intracellular is (WVir.liselbuuni, 1887), which is one of the 
organisms causing epidemic cero.bro-spinal meningitis. 

3. N. sicca (von Lingulshoim, iqob). 

4. N. flora (von Ungelsheini, 190b). 

5. .V. ftseudomeuiiigilidis (Hlsei an<l llunloon, iqoq). 

6. A T . purameningilidis (J)opter, iqntj). 

7. A number of heterogeneous strains, sepal able by the agglutinn 
timi and absorption tests of specific immune seia. 

These vaiious sliains .nnl groups ran l>e differentiated 1 10111 one 
allot her by t lie tests set forth in the following diagnostic table -■ 


lUACNOSUC T.\i:il- OK Till’ Cj'NIV N FISS K K IA TtOiVlsW, tSS*} 

Glucose Agar. 


Pigment aim lit 


Gltu. om' iim 


null Hit* 


I 

I 

Pigment priMenl 
(Kla\a Group) 

Glucose .mil maltose fermented 
s.iecli.iro.se. 


Only glucose fermented Moth lenm ntefl. 
tGouorrlnr.d Group). | 

| S.iu'li<ini.i . 1 ini 

In gonoiilue.il inlet luuis. Iim I■. <■ 
Separable l»y nlisoi p- | 

lion if •si I 

I. (. on on hirer. 


I'errneiiled No t h.uige, 

, I! .m<l | 

II * (1; bnirtose. 

i 

Permeated. No change 


Neithei feinientetl I loth 
(MeilingOCin ». 1 1 lei llieilti d S hlavu <) ]•' .uidll.* 


Gtoupj. o .S nut. 

In opidenue cetebto- 
spinal inlections. 

Sep.ii.il»le by Gistellam's alnorplir.n It ,1. 

Sjienlic ml racellulans 
agglutinins. 

I 

Ahsoilied. N 01 at 


(HI). 


* I.. n>»l 11. - l’.lsf 
.mil I lull limn 


2. Intrarelluluns Sj»ei ific pseut 


.Jsorbed. 

omenmgitidis 


Absorbed 


ngelntinins. 

I 


Not iibsoibed. 


3. Pseudmicuingiluhs Speulic p.ii.mieiiingifnils 

agglutinins. 


Absorb'd. 

4. Paramcnmgitidn. 


Not absorbed. 

5. Heterogeneous Group, 
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Genus Diploeoccus Weichselbaum, 1886, emcndavit Winslow 

and Rogers, 1005. 

Definition.-- -Sircptococccic usually 111 encapsulated pairs, loinung 
acid in glucose, lactose, saccharose, and inulin. 1 hemolysis usually 
absent, Characteiislic group serum lead inns. Soluble in bile salt s. 
U ndergo autolysis in cult ur os and in emulsions ol physiol* igieal sa line. 

Type Species. I)if>lncocms jmamania WeiehseilMiini, i88(>. 

Remarks. -The genus contains the. organisms associated with 
pneumonia, ol which there, are many strums sepal able by >einm 
reactions. The genus requires further siml\ beiore a definite 
classification can he given. 

Two gi imps a re recognized viz., tln»sew Inch exhibit a diplococcal 
lonn ami ai e iisiiallx oval or laiiecoiate in shape (I’nnimouiu group), 
and those which ate ill chains and rounded in lonn i.MucoMisginupi. 
These gnmps cun he luither ilitlerentiutnl by s, 1 lological tests and 
l>v complement fixation. 

Genus Streptococcus Ko*ml>.ich. j, cmcm/avil Wuislmv 

and Rogers, 1005. 

Definition. Sti rptococ<vapai.mt u in short or longchainsorpaii s. 
forming a large quant it v of acid in fermented sugars. 1 hemolysis 
present or absent. Without characteristic group seinm 1 ruction*. 

Type Species. Slrcptoaurtts erysi fuiafas IvlileiM-n, 18S3. . 

Remarks.- Mieploccoci .lit lu-qurntly bmnd in tlisease in tin 
tropics, as primary agents causing the pathological changes, and 
as secondary 01 terminal inlections 111 the eouise ot illtU'-'-e- ,b l( . i<, 
other causes. 

'I'hcv arc irspoiiMble lor se\eial ty])cs ol pueipcial le\cr, ol 
abscesses, of s«‘pt ic.em 1.1s and ol skin tlist uses. 

Natural Habitat. Most slicjilticocci are lonnd a* pai.i-.ite* (or 
saprophytes) of the nose, nasopharynx, and ahnuiitniv canal ol 
\ertebrate anhnuK hut they mu al*o be lonnd in tin- alimentary 
tract of the iiivciIclnala, and appauntly also, but to a less extent. 
Jiving on or in plants. 

l r rom these natural homes they may pass to air, soil, milk, 01 
water, and so may he conveyed horn one animal to auot hei, as they 
arc extremely resistant against heat and drought. * 

Thus .S’, sail run ns Audi ewes and Holder, iqob, lives in noiinal 
human saliva: .s', horinns Jhoadhurst, 1 5, in bo\ ine lares, and 

is iouud in the cow-dung ]>lasteied on walls and Hours ol native 
hut*; while .S. versa/ilis llroadlmrst, 11)15, is Iouud in equine and 
bovine f.cces. 

Reseaiches with regard to certain human passages ha\e shown 
how quickly' these become inlected with streptococci after birth. 

It would appeal that man quickly obtained his 1101 mal strepto¬ 
coccal flora from the animals by which In* is surrounded, and that 
so long as they abide in their natural habitats they do no harm, but 
if they depart therefrom they become pathogenic. 
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Classification.—This is difficult, and perhaps should not be carried 
further than groups which may be recognized as follows:— 

TWai rKOSTic Table of Streptococcal Groups. 

A. Parasitic on plants. Giow in broth but not on agar or gelatine- -I. Sphagni 
group. 

JBL Parasitic in animals. Grov in broth and on agar and usually on gelatine:— 
I. Obligatory anaerolies—- 77 . Faetidus group. 

II. Aerobes, facultative anaerobes- 

(a) Pigment present — III, Sanguineus group. 

(ft) Pigment absent :— 

i Gelatine actively liquefied— -I V. Gracilis group. 

2. Gelatine usually not oi rarely slightly liquefied, inulin usually 
not fermented:— 

(a) Gas piodneed 1 . Gasogcnous group. 

(it) Gay not produced :— 

N(»N- l'KKMFNTFKf*:— 

\a) Glucose and other sugar media not fermented— 

VI. Son-fermenting group. 

.Monosaccharide Fermenters —Equine Fiscal Type :— 

(6) Glucose usually and other sugar media generally 
fermented. 

i. Glucose alone or with saccharose and salicm, but 
not with lactose, fermented— VII. Equine group. 
1 >isaccuarii*e Fermenters —lhtwan Fiscal Type .— 

Jt. Lactose, glucose, saccharose, and saliciu, but not 
mannitol lerniented 177 /. Erysipelatas group. 

{ JUudo.se, glucose, saccharose, salicm. mannitol, and 
sometimes raflinose fermented— IX. Fescalis 
group. 

T u isaccharide Fermenters- liovinr Fiscal Type . 

4. R11 flinose. lactose, saccharose, usually glucose some¬ 
times s.dicin and rarely mulin, but not mannitol 
■ci monted— X. Salwirius group. 

ff desired 1 he in\ cnI Jgat inn c.m he extended, but in our experience 
only Groups II., VII., VIII., IX., and X. arc of tropical import¬ 
ance, and therefore we shall limit our remarks to t Item:— 

IT. FfBTiDUS Group. 

Definition.- Streptococcus parasitic in animals, obligatory anae¬ 
robes growing well at 37“ C., and poorly or not at all at 20° C. 

I. Fcptid gas produced: milk usually acidified and slowly clotted— 
S.Jastidus. 

II. Foetid gas not produced; r'nilk unchanged—S. anaerobius. 

Both these organi-ms liuve been known to cause puerperal fever. 

VII. Equine Group. 

Definition.-—Streptococcus parasitic in animals, aerobe facultative 
anaerobe, without pigment, not liquefying gelatine nor producing 
gas, and being a monosaccharide fermenter. Glucose, salicm, and 
usually saccharose, arc fermented, but not lactose, and with feeble 
or no growth at 20 ° C. Milk not clotted. 
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Classification. —By the action upon raffinose' and inulin the group 
may be divided into two subgroups— i.e., a typical, in which tho&e 
are not fermented, and an atypical, in which one or both are fer¬ 
mented. 

A. Raffinose and inulin not fermented and neutral red not reduced— 

Typical subgroup. 

I. Saccharose fermented— S. e..uinus. 

11. Saccharose not fermented—Andrewes and Hordcr, Winslow and 
Palmer, Broad hurst (A), Fuller and Armstrong. 

B. Raffinose or inulin fermented or neutral red reduced —Atypical sub¬ 

group. 

We have found 5 . cquintts Andrewos and IIorder, KjoO, in a case 
of septicemia in the tropics, 

VIII. Ekysepelatus Group. 

Definition. - Si rept ococcus parasitic in animals, aerobe facultative 
anaerobe, without pigment; does not liquefy gelatine or produce 
gas: ferments lactose, glucose, saccharose, and salicin, but not 
mannitol or ralhnose. 

Classification. -The group may be differentiated into strains as 
follows:-- - 

A. Colonics on agar largo, while, and opaque, at the end of forty-eight hour® 
resembling those of an albococcus; milk clotted. Haemolytic action 
unknown--.S. puerpet alls. 

13. Colonies on agar small, translucent, not resembling, at the end of forty- 
«*ight hours, those of ail albococcus:— 

I. Haemolysis present: - 
(a) Milk clot ted 

1. Some kind of .l capsule present, colonies on agar typical 

—5 epidenneus. 

z. Capsule absent, growth on agar may be absent or in the 
form of very tme or at times watery colonies, but 
typical on .witic agar- S. rqiu. 

(h) Milk not t lotted 

Capsule alisenl. colonies on agar typical:- - 

r. Found in cases of erysipelas- -S. crysipelatos. 

2 . Found in dermatitis cupoliformis--S. tropicalis. 

II. 1 hemolysis absent:- - 

[a) Milk clotted—„S. uuf’or. 

(b) Milk not clotted--.S’, units. 

S. puerperalis Furnoaux-Jordan and Mack.iv, 1912, was found in 
twenty-one cases of puerpetal fever in England. 

S. equi Scliutz, 188S, is the same as S. cory:a contagiosa cquorum 
Eiscnbcrg, and as 5 . equi Capelletti-Vivaldi, 1899, and S. capdlcttii 
Chester, 1901, and causes strangles, etc., 01 adenitis in horses. 

5 . erysipelatos Fehleiscn, 1883, is tlic type species of the genus 
Streptococcus. It is the same as S. pyogenes Rosenbaclt, 1884, and 
S. puerperal is Arloing, 1884, and it may be the same as S. ptter prralis 
Furneaux-Jordan and Mackay, though there are differences 

S. tropicalis Castellani, 1914, is the cause of Dc.rtnaliH s cnpoli- 
formis, which is a type of tropical ecthyma (see p. 2^34). 
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It may be that S. mitior Schottniullcr, 1903, is the same as S. 
mitis Andrt-wes and H order, iqoG. It lias been found in eases of 
puerperal lever. 

IX. Fagalis Group. 

Definition. —Streptococcus parasitic in man, facultative anaerobe, 
growing in brotli and upon agar and blood serum without the forma¬ 
tion of pigment, and well upon gelatine at 2i u wit liout producing 
liquefaction; fermenting glucose, saccharose, lactose, mannitol, 
and salicin; sometimes i allmoM-, but ivpically not inulin, and gener¬ 
ally, but not always, cloning milk: variable as regards neutral red 
reduction and snl|>liiir«*tf«'<1 hydiogeii formation, and usually pro¬ 
ducing relatively laigc .iiiiouut of acidity in glucose media tested 
quaut natively. 

Remarks. The. is ,111 important pathogenic gioup in the tropics, 
being found in .ill son*, oi cnndiiions. Its various strains may be. 
different uted as follow 

A. (.JiitOsif, saccharose, lactose, sain in, a«<l mannitol tormented— 
'l vpioal sullenni]' 

I. Uallmnsc not lei nieiited .S. fwt tills Aiuliowos and Hordor, iyoo. 

II Kallmosi leniu-ulnl .s. t </s nfih* Itrnadliurst, uu5- 

ll Suppression ol (ini' ol tin- rh.ii.u teis oi tlu* Ivpn ,il snhgmup or with 
tlu- . 1 .I<lit 1011 ol the lei mi ul.itnm ol ntulin Atypic.il subgroup. 

I Killliiiosi; not leimenleil -Valiants of .s’, ftenth < 

II. U.itlinnse fermeineil Variants oi „S. ocrstiithb. 

X. Sm iv \Rirs Grow*. 

Definition. Streptococcus p.tinsjiie iii aninials, l.icultati\e anae¬ 
robe, growing in l>i«itli ami mi .1g.11 willimn pigment 01 gas forma¬ 
tion,' with slight 01 no gmwtli at 22 ('. in gelatine wliidi is not 
liquefied, ami c.ipable oi h-iim-ntmg glucose, saccharose, lactose, 
and raffmosr: may leiniem inulin, Imt not mannitol, and generally 
capable ol clotting milk. Habitat, human saliva, human laces, 
bovine and equine fares. 

Classification. This gmup rail be divided into a typical sub¬ 
group, and an atypical subginup containing varieties of the typical 
group, in which there is suppression ol some important character, 
which is not inulin form* mat ion. 

’J'ymcai Scr.c.Roui*.- (lliuose. sa« liarose, lactose, and rnfiinosc, and at 
times imiliii fermented. 

A. S».ilu in not lermenti d: - 

I. ll;einul\si., marki d- *-.S. tniginosus. 

II. il.emnlw, .ilwnt- .S', stuliviitiu.s. 

II. Salicin fcimeniid. 

I. Haemolysis marked <*. artitosus. 

II. Haemolysis al>-.enl - .S', hovinitb. 

AjjjgpiCAL SiJBGRon*.- Conl.iius vane lies of .S', ungiuosus, S. stthvarius, 
5. atfBtObits, and .S', bovinus, in winch there is suppression of some character 
■'‘but as these suppressions are generally only temporary it is not necessary to 
specially characterize them. 

Remarks. —These streptococci are frequently found in sore throat 
and other infections in the tropics. 
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Shottmuixer's Classification of tub Gbnus Streptococcus.- -This is 
very simple, and is based on the characters of colonics on blood-agar plates. 

1. Colonies surrounded by a clear zone of haemolysis— S. hamolvticus 
( =S. Pyogenes—S. erysipelatos—S. erysipdatusus). 

2. Colonies not surrounded by a clear zone o£ haemolysis; of a peculiar 
greenish colour— S. viridans (—5. mitior ). 

3. Colonics whitish, slimy, somewhat adhcrcnl to the medium (cocci 
capsulated)— S. mucosus. 

Genus Aurococeus Winslow and Rogers, 1905. 

Definition. —Strcptocorceie parasitic, producing pigment, and in 
irregular groups or in non-capsulal od groups ol four, or in pairs, but 
never in zooglnea masses, Growth good. Sugais fermented with 
formation of a moderate amount of acid, but no gas. May or may 
not reduce nitrates and liquefy gelatine. 

Type Species. - Aurococeus aureus (KosenbaHi, iKXj). 
Classification.- -Winslow and Rogers, after a long discussion of 
synonyms, have recognized only three types, which may be differen¬ 
tiated as follows: - 

A. Ni Lral c*s not ml need:— 

! i) Gelatine strongly tiqucticd Aunxou aural* (Rosenbach, 1884). 
2) Gelatine not liqiicliod Amoco/rus inmintituu\ (Coho, 1872). 

B. Nitrates reduced: - 

(l) Gelatine may or mav not Ik* liquelieil -A itruiouu.* »»n///s (Dyar 

Remarks.- -This group i" ol great inleicsi m the ttopics; as its 
members are. the cause of boils and pyosis in vaiiotis parts- -e.g., 
Auroroccns mollis causes N lie boils and pvosis ( oriel t i. 

With regard to ‘ pyosis Mansoni,’ C.isti-ll.mi in Cuvlon showed it 
to be caused by a species of aurocoreus, which Clegg and Wherry 
in 1906 called M iirocmrus pcmphigiionlugiosi . which seems to be 
the same as that named Micrococcus pcmpliiginconulorum by 
Ahnquist iu 1901, and both may be Aurocoaus mollis. Aurococeus 
tropicus Chalmers and OT'arrell, iorfound in ('.T-dellani's 
4 pyosis tropica. ’ appears to be different, as its vat cine was without 
effect on a case of Nile Boils,but. uufoi innately, it was not possible 
to test it on nitrates and gelatine. 

TRIBE II. M1GROCOCCKAS Tkjsvisan. i88t>. nuendavit Winsi.ow and 

Roc. i:rs, 1005. • 

Genus Rhodocoeeus Winslow and Rogers, 1905. 
Definition.— Micrococcetc, usually saprophytes, raiely parasites, 
with cells in groups or regular packets, Geneially more 01 less 
decolourized by Grain. Growth on agar abundant, with the 
formation of red pigment. Very slight fermentative action. 
Gelatine rarely liquefied. Generally reduce nit rates to nitrites. 
Tyye.—Rhodococctts roscus (Fliiggc, 188b), cmendavit Dyar, 1895. 
Remarks.— -Winslow and Rogers recognize, in addition to the 
type, R. fnlvus Cohn, 1875, and they leave the rest in groups to 
await further investigation. 

Wc add Rhodococcus castdlanii , discovered by Castellani and 
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which Chalmers and O'Farrell in 1913 named and more fully de¬ 
scribed. It is found in Trichomycosis rubra, and we differentiate the 
l hree species as follows - - 

A. Does not ferment glucose— Castellann. 

D. Produces slight acidity in glucose:— 

I. Nitrates reduced to nitrite.*— Roseus. 

II. Nitrates not reduced— Fttlvus. 

Genus Nigrococcus Castellani and Chalmers, 1918. 

Definition.—- Micrococceae saprophytic, rarely parasitic, produc¬ 
ing black or bluish-black pigment. 

Tyj e. —Nigrococcus nigrescent s (CaMcllani, 1911). 

Classification. —The type is found in Trichomycosis nigra, along 
with Cohnistreptothrix tennis Castellani; other forms are N. fuscits 
Adametz (1888), in water: .V. cyan cits Scbroeter, 1870, in air 
and water; and they may be differentiated as follows 

A. Gelatine liquefied- -- Fuscus 

B. Gelatine not liquefied:— 

I. Pigment indigo blue— Cyaneus. 

11. Pigment black-- Ntgresccns. 

Txcjsktje Sedis. 

The so-called Micrococcus mclitcnsis Bruce, 1886, which is the 
causal agent in Mediterranean, Malta, or undulant fever, is difficult 
to classiiy, because elongated forms aie seen at times in cultures, 
and because it seems to have 110 affinity witli the Gram-negative 
cocci; but, on the other hand, is very like the typhoid-colon group of 
organisms in certain respeeis. It does not Jermcnt sugars, nor 
produce indol: does not liquefv gelatine, nor show polar-staining: 
while milk becomes alkaline. 

FAMILY BACILLACEJE Fischer. 1894. 

Definition. —Eubacteriales with cells long or short, llagellatc or 
non-flagcllatc. sporogenous or non sporogenous, but always cylin¬ 
drical and straight They divide in one direction only. 

Type Genus.- -Bacillus Cohn. 1872. 

Remarks. —The enormous numbers of species and varieties 
gathered together under the names Bacterium and Bacillus form 
such an unwieldy mass, that we have endeavoured to simplify 
matters by formulating a number of tribes with genera. 

Classification.- -The family ‘ Bacill icc.t ’ may be classified into 
tribes as follows:• - 

Growth in ordinary laboratory media:--- 

. A. Entirely or almost entirely absent—Tribe i, Nttrobaclerea. 

B. Poor, Gram-negative, grow licat on blood media—Tribe 2 , Hmmo- 

phiitea . 

C. Extremely slow and scanty growth on ordinary and blood media— 

Tribe 3 , Graciloxdea. 

I). Growth good:—- 

I. Endospores present—Tribe 4 , Bacilleat. 

II. Endospores absent:— 



BACIt.LACE.Ti 


9ii 


(a) Fluorescent or chromogenic — Tribe 5, Bactrndtca. 

(b) Neither fluorescent nor chromogenic:— 

x. Obligatory anaerobes—Tribe 6, Bacteroidea. 

2. Aerobes often facultative anaerobes:— 

(1) Gelatine liqueflers—Tribe 7, Protea. 

(2) Gelatine non-liquefitrs:— 

(1.) Without capsules:-- 

(a) With polar staining- Tribe 8, Pasleurellea 

(b) Without polar staining—Tube 9, Ebevtheer 
(ii.) With capsules--Trilie 10, Encapsulate a. 

THE TKIHKS. 

This is obviously not the place to enter into a prolonged discussion 
with regard to these tribes, but in order that there may be no doubt 
as to our meaning, we. give the following table showing the type 
genus and type species which we propose for each tribe 


Tribe. 



ypc (if HUS. 


Type Species. 


t'nginal Snme of Type 
Species. 


Nitro- | .V itrohaclci turn Sitrobaoleriuni Silrobactcr 

bar t cried*. ! Castellani and nitrobacler Wuiognul&ky, 1892. 

j Chalmers, 1918. (Winogradsky, 1892). 


Ilaemo- l hemophilus 1 1 hemophilus Bacillus oi 

philca*. Castellani and ■ influenza influenza, 

, Chalmers, 1918. • (Pleitlur, 1892). Pleiller, 1892. 

1 

Graciloidca?.' Graciloides Graciloidrs Bacillus allofacicns 

Castellani. i albofunens. Castellani 1904. 

Bai iUcae. j 

1 

Baulins Bacillus subtihs Vibrio subtilis 

Cohn, 1872, i (Klirenbeig, 1833). ’ Khrenberg, 1833. 

pro parte. 

Batteu- 

dicai. 

| Baiter nit 1011 > Guilrrtdiuni • Monas prodigwsa 

\ S« hmetcr, piodigwsum Ehruuburg, 18^8, 

1872. ; (Khrciilx ig, 1838). 

Bacte.r- 

uidesr. 

; Bactevoides j Bacleroides Bacillus fragtlis 

\ Castellani and 1 fragihs ; Vcillon and Zuber. 

Clialmcrb, 1918.’ Vcillon and Zulier. i 

Protoae. 

Proteus | Proteus vulgaris Proteus vulgaris 

l-lauscr, 1885. Hauser, 1885. Jlausci, 1S85. 

Pasteur- 

clh'ac. 

Pasteiirella j Pastenrella gall in a Mu robe du cholera 

Toni ami i Toni and Trevisan, lies Pole.**, 

j Trevisan, 1889. ; 1889. J Pasteur, 1880. 

Ebcrthcas. 

Eberthus j Eberthus typhosus 1 Bacillus of Eberth 

Castellani and . Zopf, 1885. auctores. 

Chalmers, 1918. J 

Encapsu¬ 
lates. | 

! 

i 

Encapsulate Encapsulate Pneumotoecus. 

Castellani and pneumonta The iniciot-occus of 

Chalmers, 1918. 1 (Friedlaender, 1883).! pneumonia. 

| Friedlaender, 1883. 
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Of all these, the most important from our present point of view is 
Ebertheee, which contains many intestinal organisms. 

TRIBE KNCAI’Sl'LA'I EM Castellani and Chalmers, 1918. 

Definition.- -Bnrills.cm* growing well on ordinary laboratory 
media, without ewlospores; neither fluorescent nor chromogenic 
aerobes, nut liquefying gelatine, possessing capsules in animal tissues. 

Type Genus.-— E« capsn’.afus Castellani and Chalmers, 1918. 

Genus Eneapsulatus ('astellani and Chalmers, 1918. 

Definition.- -Encapsulate- with the tribal characters. 

Type Speeies.- Eneapsulafus pneumonia (Friedlaendor, 1883). 

Remarks.- -This genus is the only «>ne at present in the tribe, and 
it includes the old group of encapsulated bacilli which have been 
reviewed by Frirke in iN<ji>, Clainnout in IQ02, Verkin* in 1904, Abel 
and Ilallwsick* in Tot2. and Fitzgerald in iqT.4. 

The speeies are mostly short, non-motile, Gram-negative, en¬ 
capsulated pleomorphic. organisms, which ferment glucose and 
lactose; but as regard* the latter *ugar, they may give rise: to acid 
only, though more usually they form acid and gas. 

Classification. -The \ arious species of this genus may be recognized 
as follow*: - - 

A. (j) ik. use completely fermented with the Iurm.itmil ol acid and gas; 

Ih close leimi'iited parliallv with the tmmalum of acid, Imt no gas. 
.VIdk dolti il- PnemiwniT. 

B. tlluei»f.e and l.ietose completely Jeinieiileil with the formation of acid 

and gas. Mdk clotted- - 
1 . Impute not fermented Andi latlui 

II. Inosite termented with the loim.ition oJ acul and gas-- I.ac ns 
itrrnqt'HC* 

TklltE EllKIM HK.Iv ( \sim.ias* 'no 1‘ii\i mkks 1918 

Definition. I.aeill eea* gtowing well on ordinary laboratory 
media; not formingc»do>puivs. aerobes, and often facultative anae¬ 
robes; without fluorescence, pigment formation, or gelatine lique¬ 
faction; without polar staining; ('.ram-negative, without a capsule. 

Type Genus. - i.berlhit v ('astellani and Chalmers, 1918. 

Classification.- -The tribe may be divided into genera, which maj' 
be recognized as follows: 

A. tilm ose and lactose eitlu r not at all or only partially fer- 
nunted with the production of acid, but no gas:--- 
1 . .Milk lint dutn d . 

(a) (,lm o-o uid l.u lose not termented Genus r, Alcaligenes 

Oast, ll.uu ,uid Clialmen,. iyrH. 

(b) Glucose pariudlv loimonted with the production of acid 

and no ga-:, lactose not fermented:— 

1. Motile (>enus 2, Eberthns Gistellani anil Chalmers, 1918. 

2. Non-motile - Genus 3, Shigella Castellani anil Chalmers, 

1918. 

(c) Lactose and glucose partially fermented with the production 

of acid, but no gas -Genus Dysenlcroidcs Castellani and 

Chalmers, 1918 
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Li. Milk clotted 

Glucose partially iermeated with tho production ot acid, but no 
gas; lactose not fermented (no gas in any sugar) —Genus 5. 
Lankoides Castellani and Chalmers, 1918. 

B. Glucose completely fermented with the production of acid ami gas; 

lactose not fermented:— 

I. Milk not clotted—Genus 6, Salmonella LigniOres, cmmdavit 
Castellani and Chalmers, 1918. 

If. Milk clotted—Genus 7, llalkanella Castellani and Chalmers, 1018. 

C. Glucose completely fermented with the production of acid and gas; 

lactose partially tormented with U10 production of acid and 


no gas:— 

I. Milk not clotted—Genus 8, Wcscnhcruw, Castellani and Chalmers, 

1918. 

D. Glucose and lactose completely tormented with the pioduction ol 
aeid and gas :• - • 

1 . Milk not clotted—Genus 9, Enlcrotdts Castellani and Cuahneis, 
rotS. 

II. Milk clotted —Genus 10, Escherichia Castellani and Chalmers, 

1918. 


In order to be quit*' delniito, we give the following table showing 
the type species for each genus: -■ 


Genus. 

I'ypr Species. 

1 Original Maine of the 

1 ype Spci ics. 

Alcaligcncs, 

t hathgt lies ftr< alls 
(1 Vtiuseliky, 1890), 

Baulin' ftrcali * 
alkuligrnes 
Petiuschky, 1890. 

‘ Kberlhus. 

l-berthas typh ous 
(Zopl, 1883). 

15 a« illus of liberth 
a in loies. 

Shigella. 

1 

Shi;;t lla tlvs.ent-'rur. 
(Kruse, 1899;. 

Bill illus dysenti rue 

Kru so, 1899. 

Lankoides. 

Lanka id> 'S p vagr ms 
(1'asset. !•>>a>. 

Bacillus pyogcnc > hit ulus 
l'us..el, iy>2. 

Dysenleruides. 

l>\S"iiti 1. id’.- 

nieladvsen/encit ■> 
(Castellani, 10171. 

Bacillus meiadyse utcr ictts 
Castellam, igo.p 


Salmonella. Salmonella paratyphi i Bacillus pafiityphosus A 

(Schottnu-llci, iy-ij). S< holtmidler, ty>i. 


llalkanella. Balkan Ala coagula ns, 1 Bacillus coagulans 

(Castellani, 1910). Castellani, 1 *> 1 *"»- 


Wesenbergus. , 

! 

Wesenbergus wesenbergi J 

Bacillus we^nberg 

(Castellani, 1913). 1 

Castellani, 1913. 

Knteroides. 

linter aides enlericus , 

Bacillus cnUfricvs 


(Castellani, 1907). 

Castellani, 1907. 

Escherichia. 

Escherichia coli 
(Esclicrich, 188G). 

Bacterium cult commune 
lisclierii h, 1K8O. 
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Genus Aleallgenes Castellani and Chalmers, 19x8. 

Definition. —Eberthese which do not ferment glucose or lactose, 
and are characterized by their general lack of fermentative power 
and by actually increasing the alkalinity of the media. Milk is 
not clotted, and is rendered alkaline. 

Type. — Alcali genes fcecalis (Pctruschky. t8o*>). cmendavit Cast el- 
lani and Chalmers, 1918. 

Here also comes Alealigenes vivax (Archibald. 1918), which was 
obtained from the blood of a case of out oroide;' in the Anglo-Egyptian 
Sudan, produced acidity in galactose and mannitol and was charac¬ 
terized by its marked motility. 

Classification. - These various organisms can bo differentiated 
as follows 

A. Non-mot ill-- Mctalkaligenes. 

B. Moiilf— 

J. No acidity in .my sugar — hatcalis . 

IJ. Acidity in mannitol —Viva t 

Genus Eberthus Castellani and Chalmers, 1918. 

Definition.- -Bacillacca' motile, partially fermenting glucose with 
the production of acid and no gas. Lac toso not fermenled. Milk 
not ('lotted. 

Type Species, -Ji berth us tvphosus (Zopf, 18S5). 

Remarks.- -Tligenus has as its type species the organism which 
causes that variety of enteric fever which is called typhoid fever, 
as well as a number of species which are the causal agents of forms 
of entcroidf.i. 

Classification.- -The genus contains the following species, in 
addition to the t ypr: kamlinius Castellani. Ii. i alarm sis 

Castellani, Ii. hrizlnitzi Castellani. 

They may be differentiated biochemically as follows, though they 
can be distinguished in addition, by Ihiir serological reactions:— 

M.limited 


Malt 1 w. 


No change. 
Sacr mio'ir. 


And No rh.iiu>(‘. • Acid. 

Typhosus. Kami 1 mu*. Talavensts. 

Genus Shigella Castellani and Chalmers, 1918. 

Definition. —Eberthe.%* non-motile. partially fermenting glucose 
with the production of arid, but no gas; lactose not fermented. 
Milk not clotted. 

Types.— Shigella dysenteritr (Kruse, 1899). 

Remarks. —This genus includes a number of forms which are 
associated with bacillary dysentery, but in going through those 
which have been described, we have rejected all with very imperfect 
descriptions which will never permit of their recognition. 


ni* change. 
Priztuit:i. 
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Classification.- —The species bdonging to this genus may be divided 
for purposes of recognition into:— 

A. Mannitol fermented —Subgenus Flexnerella (IHcxner group smsd kiln j. 

I. Maltose fermented —Flexner group. 

II. Maltose not fermented —Pseudodysentery group. 

D. Mannitol not fermented —Subgenus Shigtlla 

The forms belonging to these divisions and sections may be re¬ 
cognized by the following tables:— 


Subgenus Flexnerella Cnslelhmi and Chalmers, iqi8. 

(Mannitol Partial Fermenters.) 
Fi.rxner Group: Mai tosh Partial Fermenters. 


Milk. 

I 

Acid then alkaline. 
Sorlntol 


Alkaline only. 
baca loides 


No change. 
J'levneri. 


And 

I 

Sahciu. 


Acid. 

Tangallensis. 


No change. 
Dysenteries. 
Strong. 


Subgenus Flexnerella Castellani and ('halmer-.. i<)i 8 . 

(Mannitol Partial Fermenters.) 

Pseudoi> yskntery Group : Maltose Non-Fermenters. 


Dextrin. 


Acid. 

Salicin. 


i 

No change. 

I 

Salicin. 


Acid. 

Pseudodysenteritr 
var. Dj. 


No change 
S. dysenteries Hiss 
and Russell. 


ska 


No change. 

P scud ody sen tents 
var. D 2 . 


Acid. 

Pseitdodysenterus 
v: r. A. 


Shiga-Kruse Division: Mannitol not Fermented. 

Milk. 

^ I 

Acid then alkaline. Permanently acid. 

Arabinose. Shiga scrum agglutination. 

I I 

| I ' Negative. 

No change. Acid. Paradysenterits. 

Dysenteries Lunavensts. 

Shiga-Kruse. 
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Genas Lankoides Castellani and Chalmers, 1918. 

Definition. —Ebcrthese fermenting glucose partially with the 
production of acid, but no gas; lactose not fermented or only 
partially, without gas production. Milk clotted. 

Type Species.- -Lankoides pyogenes (Passet, 1902). 

Classification.— The species classified in this genus may be re¬ 
cognized as follows- 

\Ii>l lilt v. 

1 ' 

I 

! 

I'u-T-nJ Alisent. 

/Vfif'i'i/fs | 

Mannitol 

I 

; 1 

No cluing! And. 

(i.ilactosc, Pult'ilol. 


No change. 

Aim 1 

Aud. 

No change. 

Ctsvlonensis v.ir A 

(1 IHlntIt M.sls. 

1 

Madumpmsis. 


C cvlmicHsis var it. 


Genus Dysenteroides Castellani and Chalmers, 1918. 

Definition. Ebcrthca- fermenting glucose and lactose partially, 
with the produi tion of acid, but no gas. Milk not clotted. 

Tyge Species. -Dysenteroides metadvsentcriais (Castellani, 1917). 
Remarks.- -This genus mutants the organisms of the Meta- 
dysenteric group, which may be differentiated as follows:— 


M.uimtnl. 


Will. 

No c 

tango. 

Duii it ill 

1 

; 

Im 

oi. 

1 

V i*l 

No cluing' 1 

1 

Produced 

Not produced. 

il/l 7 «l/VSi H\ 

MrtudvsrnhtiLitA 

Metaitysrutcnoiis 

M etadysenlencus 

v«o 1» 

\.ir. A 

v.ir. IJ. 

var. 0. 


Genus Salmonella I.igni<'res, emcmiavit Castellani and Chalmers, 

njr-S. 

Definition. —-Ebertliese which completely ferment glucose, but 
do not ferment lactose, and partially or completely ferment manni¬ 
tol, ill addition to other carbohydrates. Milk not clohod. 

Type Species, —Salmonella paratyphi (Schottmiillcr, ty02). 
Remarks. —This genus contains a large number of species, 
Which may be divided into groups as follows:— 
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A. Mannitol not fermented —Morgan group. 

B. Mannitol partially fermented with the production of add, hut no gas 

— Vtboda group. 

C. Mannitol completely fermented with the production oi acid and gas-- 

Paratyphoid-A staticus group. 

The Morgan group only contains Salmonella morgani, which is the 
same as Morgan I. of older nomenclature. 


Veboda Group. 

This group contains two organisms- viz.. Salmonella veboda 
Castellani, 1909, and S. willcgoda Castellani. jyir. Tlu*v may be 
distinguished as follows:— 

Dulcitol. 


Acid and ga*». 

Salient 

No cliange. 

I ’rhoda. 


And. 

I 

Stiliun. 

I 

Acid and gas. 
WiUrgoda. 


Par vrvpuoii)- \si \ 1 u 1 s Group. 

This group contains a number of forms, some of which arc of 
tropical importance. It may be classified as follows:— 

A. Indol not produced -Paratyphoid division. * - 

U. Indol produced Asiaticus diitsinn. 

The first subgroup eontaius 5 . paratyphi A, S. paratyphi B, 
S. acrtrycke, S. a’olinia . The term .s', paratyphi C ha* been applied 
by various authors to indicate different germs, one of which is 
identical serologically with S. enterihdis. 

Paratyphoid Division : Indol Non-Produciers. 

Milk. 


Permanently acid. 
Paratyphi 

.~JH. paratyphosu s, .1. 


Becomes alkaline alter a time. 

I 

C.i'-itnej scrum. 


No agglutination. 
Castellani’s absorption test 
with Paratyphosiis B. serum. 


Agglutin.it ion. 
tintrntidis llaei tiler 
- IS. daily*?. 


Agglutinins absorbed. 

Paratyphi IS. 

— H. paratyphosus IS. 


Agglutinins not absorbed. 


I 


Dulcitol. 

I 


G is. 

A rrtryohe 
--= Suipcstifer 
*=■Psittacosis 
■*Typhinmrium (p.p.). 


No gas. 
Wolinta. 
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Asiaticus Division: Indoi. Formers. 
Saccharose. 


Nu change. Acid ami gas. 

Voges-Prosktiucr. Salicin. 


■ ■■ ■ 

1 

Negative 

1 

„ j 

Positive. 

Vul and g.is. 

No change. 

Archibaldi Castcllani 

i 

( tl) till 111! 

PsCltdlhUSUlllCll 

1 

and Chalmers. 

Castcllani. 

Motility. 


C.i.-'t'Ji.'iu 

1 ’resent. 

1 

Absent. 



Asiaiu'ti var. mobihs 

Asiatica 



C.islelUni. 

Castcllani 


Genus Balkanella Castcllani and Chalmers. 1918. 

Definition.*- -Kberthea: which ferment glucose completely with the 
production of acid and gas; lactose not fermented. Milk clotted. 
Type Species. -Ilalkandla coagulants Castcllani, 1916. 

Remarks.- —There are two species -viz., the type and I i. Caroli¬ 
ne) de s* Castcllani- -which may be separated as follows:- - 

Saccharose. 


No change. Acid and gas. 

CoagHlans. ('arolinaides 

Genus Wesenbergus CaMcllani and Chalmers, 1918. 

Definition.--- -Eberthoa? which ferment glucose completely and 
lactose partially, producing acid, hut no gas. Milk not clotted 

Type Species.- -Wesenbergus wesenhergi Castcllani, 1013. 

Remarks. —Tin: type described by Castcllani is motile, and pro¬ 
duces acidity in litmus milk. It forms acid and gas in glucose and 
saccharose, hut only acid in lactose, mannitol, and dulcitol. It is 
an indoi producer. 

I«» the same group belongs Wesenbergus gimnai Castellani, which 
is non motile. 

Archibald in the Anglo-Egyptian Sudan obtained an organism 
of this type from the blood of a case of enteroidea in Khartoum on 
the fifth day of the illness. It-was motile, formed acid and gas in 
glucose, galactose, and rliamnose (iso-dulcitc). dextrin, starch, 
mannitol, and sorbitol, but only acid in lactose, levulose, maltose, 
and dulcitol, while it failed to ferment saccharose, raffmosc, inulin. 
salicin, glycerol, erythrol, or adonitol. It did not produce indoi, 
gave a negative Voges-Proskauor reaction, but reduced nitrates and 
neutral red. Specific serum reactions separated it from Eberthus 
typhosus. Salmonella paratyphi, S. paratyphosa , and S. gaerInert, 
and it was well agglutinated by the patient’s serum during 
convalescence. We name it Wcsenbogus fermentosus. 

Readers interested in this group will find Borne strains described 
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by Alexander in 19T4 in the supplement to the Annual Report of 
the Local Government Board, which may well be classified here. 
The named species may be separated as follows:— 

A. Indol produced :— 

I. Dulcitol fermented— Wesenbergi. 

II. Dulcitol not fermented— Giumai. 

B. Indol not produced — Fermentosus. 


Genus Enteroides Castellani and Chalmers, iyiN. 


Dsflnition. -Ebert hc:e which lennuit glucose and lactose com¬ 
pletely with the production ot acid and gas. Milk not clotted. 

Type Species.-- -Enter aides enlc-ricus (Castellani, 1007). 

Remarks. —Castellani isolated two organisms from cases of enter- 
oidea and appeudicitis in Cevlon - viz., t he 1 ype and . paraentericus 
—and later found another, h. eckunda, in the Balkans. 

Chalmers and Macdonald obtained It. khiirtoiimensis from cases 
of enteroidea in the Anglo-Iigyptian Sudan. 

Classification. —The various specie.'* of the genus may be recog¬ 
nized as follows.- - 

Adonitol. 

1 

No change. Acid and gas. 

Sact bar use. Sail cm. 

I I 


No gas. 
Jlntericus. 


Gas. 

PahieuUricns. 


No change. Acid and gas. 
Vckauda. Khartoumensis. 


Genus Escherichia Caslellani and Chalmers, ryiS. 

Definition. -Ebcrtho:e which ferment glucose and l.ictose com¬ 
pletely; milk clotted. 

Type Species .—Escherichia coli (Escherieh. iMoi. 

Classification.- -The number ol species gathered together under 
this genus, even after the rejection of those so imperfectly described 
that they cannot be classified, is so large that they require to be 
divided into groups and sections as follows:— , 

A. Indol produced — Smith's indol division. 

I. Saccharolytic— Communior section. 

II. Non-sacch.irolytic— Communis section. 

B. Indol not produced —Smith's non-indol division. 

We recognize the mistake which lias been made with regard 
to the organism called Coscoroba, which, as originally described, 
belongs to the genus Pasteurclla—i.c., among the haanorrhagic 
septicaemias, being a cause of disease and death in swans. By some 
mistake, years ago quite a different organism belonging to the Colon 
group received this name. In order to prevent confusion, wc pro¬ 
pose to call the Colon type of Coscoroba by the name hochcrichiet 
pseudocoscoroba Castellani and Chalmers, 1918. The species may 
be recognized as follows:— 
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Smith’s Indql-Producing Division. 

Durham's Saccharolytic Communior Section. 


Dulcitol. 

_ 1 

Acid and gas. 

j 

No cliange. 

Adonitol. 

1 

Motility. 

1 

Acid and gas ! 

1 

Mot dit v. 

1 

1 1 

No change. J’resent 

i | 

Mol lilt V. Inosite. 

1 

Absent. 

Pseudocosrarobu. 

j" j 

Absent. Present 

Oxy locus. Miitiioh 

At id and g.is. 
l'scudot vhndclta 

No cliange. 
Pseudocoloides. 

Present 

• 1 

Absent 


* 1 

Psendoeuli serum 

j 1 

| 

Xcu f>nh Inn its. 


Agglutin.it ion. 
I'\rudwah 1 

Nim-.igglntm.ition (late 
tel mentation oi saechainse). 

('nil f trims. 


Smith's Fxnoi-P koiih in<; Division’. 

Durham's Xon Saccharolytic Communis Section. 

I >lili llnl. 


Acid. 

Cavicida. 


Aud and gas 

*.1 

Salicm. 

I 

And .uul gas No c hange. 

| -Mrluroloitlrs. 

Motilitv. 


I 


Absent. 

In&site. 

I 


Present. 

(. oh. 


j 

Alisenl 

Maltose 


I 


Xu change 


Motility. 


Present. 


Mai 


ose. 


No change. Acid and gas. 
Coloideita. Cot aides. 


r 


Acid and gas. 
Colitropicalis. 


Acid anti gas. 

Puragrunlhali. 


No change. 
Vesica!nt uc 


No change. 
Grvntha , 


r 
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Smith's Non-Indol-Producing Division. 

This division contains only one organism, Escherichia coli tnuta- 
bilis Massini, insufficiently described. 

TRIBE PASTE URELLEAJ Castkli.ani and Chalmers, 1918. 

Definition.- --Bacillacca: with good growtli on ordinary media, with¬ 
out endospores, aerobic, without fluorescence or pigment formation, 
unable t o liquefy golat ine, and Gram-nogat ive, but wii li polar staining. 

Type Genus. — Paslcure.Ua Toni and Trovisan, 1889. 

Genus Pasteurella Toni and Trovisan, 1889. 

Definition.— Pasteur el lea- with the tribal characters. 

Type Species . —Pashurclla cholenegallinarum (Zopf, 1885). 

Remarks,-- -This genus was lonned by Toni and Trovisan, and 
includes all the organisms of the hsemorrhagic sej>tic?eniic group, 
and especially plague. It is to be noted that Paslcunlla coscoroba 
(Tre.trop, iqon) belongs to this genus, as well as Pasteurella peslis 
Kitasato and Yersin, i8()j. The two great divisions, the animal 
and the human diseases, ma\ be separated as follows:- 

A. No growth on M.icCunkey’s medium containing glucose. lcvulose 
gal.ictose, 01 niciunito]--.1 nimalgroup. 

U. Growth on M.irt'onkev's iui-diiim emit.lining the above-mentioned 
sugars -Plague. 

This test must, however, he contirmed by animal mot illations. 

TK1UK PlidTIwli C.vsiki.i -\\ r i and Chalmers, nub. 

Definition. - Ihicilhiccir growing well on 01 dmary laboratory 
media, not forming endospores, aerobic, without fluorescence or 
pigment lorniatioii, but hquelying gelatine. 

Type Species. -Proteus ru f guns Hauser, 1.SS5. 

Glassification. -The tribe mav he divided intogeneia as lollows"—- 

A. Rapid gelatine liquotiers; do not lerment lactose, mostly 

<Irani-jwisit ive— Proteus. 

B. Slow r gelatine liquotiers; lerment lactose; Gram-negative 

— Cloaca. 

Genus Proteus Hauser, 1885, etn. Castellani and Chalmers, 1918. 

Type Species. - 7 Vo/cws vulgaris Hauser, 1SS5. * 

Remarks.- -These organisms are of difficult classification, as the 
serological reactions are not always in accord with tin* biochemical 
characters. To this group belongs Proteus X JM (see page ijjfi). 
Some species may be separated as lollows: -- 

Saccharose. 

I 

No change. Acid and gas. 

Glucose. Maltose. 

.1 I 

- I | | XT J 

No change. Acid and gas. Acid and gas. No change. 

Metadiffluetis. Diffluens, Proteus. Paradiffiuew,. 
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Abbreviations used in the above Table. —A--acid; G=gas; C—clot; D=decolorized; 
Peptonized (milk) pellicle (broth); VS—veryslight; O negative result—viz., neither acid 
liquefaction of gelatin or scrum as the case may be; + positive result; + ---sometimes 
The new nomenclature has not lieen used in this table. 
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Remarks. 


-; i — '-■- + — : Gt ■ 

. ; ■ 1 i 

, i » 

-'AG A — lAG’o'AG — iO +s — : Gt ! — 

■ ■ * i , . 1 

i i . i 

O O A or O O O i — i — ! A 0 j - ! Gt 

ag : i , 

: ; i ! , i 

Aik O or.Alkl Aik 0 or|() or'O or O orO or;0 or O ' O 1 Gt Classification difficult, 
Aik' Aik. Aik' Aik' Aik Aik'Aik 'or P the germ being poly- 

' . morphic, vibrio-like, 

i bacillus-like, lepto* 

,1 thrix-like, spirilloides- 

I like, hence its various 

1 j . generic names: bacillus, 

! ! I 1 ! j vibrio, spirobacillus, 

_'.... '■ i ! 1 vibriothrix.p. ro68 


Aik—Alkaline; S— slight; A, Aik - Acid then alkaline; Gt=general turbidity; P— 
nor clot in milk, neither acid nor gas in sugar media, uon-production of indol, non- 
positive, sometimes negative. 
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SCHIZOMYCETES 


Genus Cloaca Castellani and Chalmers, iqiS. 

Type Species.— Cloaca cloaca Jordan, 1890. 

Remarks.—Two species are known, C. cloaca Jordan and C. 
levans Wolffin, but they are not important in tropical medicine. 
They may be recognized as follows:— 

Saccli irosr. 

I 

Acid and Gas. No change. 

( Ioniias. Levans. 

TKIHE JJACTEKIDIJEiE Castellani and Chalmers. 

Definition.—Bacillacea* growing well on ordinary laboratory 
media, without cudospnrcs, and eitlier fluorescent or cliromogcnic. 

Type Genus. liactcridium Schroeter, 1K72. 

Remarks.---Two tlistinct groups belong to this tribe- viz., the 
fluorescent and the cliromogcnic but wo are only concerned with 
the latter, to which the type genus belongs. 

Genus Bacterldium Schroeter, 1872. 

Definition.- Baote.ridiea- which are chromogemc. 

Type Species, -llaclcndiim prodigiosittn (Khrenbcig. 1838). 

Remarks.—Although wo are not particularly concerned with this 
genus as a whole in the t ropics. st ill t here is one species-- Bacicridiiim 
pyocyaneum Gessnrd, 1SS2, synonym Batten urn aruginosum 
Schroeter, 1*872--which is the organism ol bluish-green pus. 

It is a common intesl inal par.i-dle in the tropics, and is moderately 
common in pus in Ceylon, India, and the A agio-Egyptian Sudan. 

It is a small motile lod, which becomes pleomorphic if grown on 
media emit .lining carbolic or boric, acids. It only produces its 
bluish-green pigment when grown aerobically. 

It producer acid. 1ml no gas. in glucose, and no change in maltose, 
dulcitol, or salioin. Litmus milk is rendered alkaline and not 
clotted. 

TRIIiK GKACILOIDE -Ti Castellani and Chalmers 1918. 

Definition.—Bacillacea* growing very slowly and scantily on 
ordinary and blood media, wit hop! endosporos or capsules, neither 
fluorescent nor cliromogcnic. 

Typo Genus. —Gracilnidot Cast elln ni. 

Genus Graciloides Castellani. 1917. 

Definition. —Graciloidtxe with the tribal characters. 

Type Spscles. -Graciloides a/hajacienx Castellani. 1904. 

Classification.—Two species have been so far described, which 
may be recognized as follows:— 

A. Litmus mdk rendered acid and clo*ted— AIbojaciens. 

B. Litmus milk decolorized or peptonized— Tardus. 
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TRIBE BACTEROIDEflS Castellani and Chalmers. 

Definition. —Bacillaceae witli good growth on ordinary laboratory media, 
without endospores, fluorescence, or pigment formation, and obligatory 
anaerobes. 

Type Genas. — Baclerotdrs Castellani and Clialmci s, 1918. 

Genus Bacteroldes Castellani and Chalmers, 1918. 

Definition. —Bactcroidcae with the tribal cliaractets. 

Type Species. — Bactcroidcs fragtlis Vcillon and Zubcr. 

The type is found in abscesses from various parts of the body. Antolher 
species is llic well-known Bacteroidcs fust for mi-, ot Le Danti-c and Vincent, 
found in hospital gangrene, anil in Vincent's angina and many other conditions, 
as well as in the mouths of healthy persons and in the tnit.u on teeth, 
borne ot the intestinal foims are given on p. <,6 m. 

TRIBE UAClLLKiE Castellani and Chalmers, iqi 8 . 

Definition. —Bacillaeeie growing well on ordinary laboratory media and 
possessing endospores. 

Type Genus, —Bacillus Cohn, 1872, parte. 

Genus Bacillus Cohn, 1872. 

Definition. —Ruillen* with the uihul diarmtcrs. 

Type Species. — Bacillus subtil is (Lhrenbcrg, 1833). 

Classification.- -The genus may be divided into two groups as follows: ■■ 

A. Aerolws- -Subtihs group. 

H. Obligatory anaerobes- - Tetanus gtoitp. 

Only the latter concerns us at piosent 

TkTANUS (ii<«>UP. 

The group may Iks divid *d into subgroups as billows: -- 
A. Gelatine liquefied: 

I. Inspissated blood serum not lupicheil:— 

(a) Little or no gas in milk; white of egg not sensibly affected. 

Usually motile-- Suhgioup Quarter p.vil. 

(b) Much gas in milk; white ot egg slightly affected. Usually 

noil-motile -Subgroup Sac charolvtu. 

II. Inspissated blood serum liquefied:— 

White of egg digested— Siibgtoup Proteolytic, 
li. Gelatine not liquelied:-- 

Inspissated blood scrum not liquefied. White of egg not digested 
—Subgroup Non-li /ucfactioe. • 

Subgroup Quarter Evil. 

Synonym. —Kauschbtand gioup. 

Definition. —Tetanus group usually motile, liquefying gelatine, non-proteo- 
lytic, and do not liquefy inspissated blood scrum. Clotting milk without 
much shrinkage. Citron and bladder forms occur. Spores usually central. 
Clasilfleation. —The organisms ot this group may be recognized as follows: - 

A. Long threads present —Vibrion septifue. 

3 i. Long threads absent:— 

I. Saccharose fermented- -Feseri. 

II. Saccharose not fermented:— 

la) Spores rare in animals— Novyi. 

\b) Oval end spores present— E%d-sponng types. 
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Remarks.— Bacillus feseri (Trevisan, 1885, the causal organism of quarter- 
evil, is the same as B. chauutsi Arloing, Cornevin, and Thomas, 1887; B. car- 
bonis Migula, ignn ; B. ant bracts symptomatici Kruse, 1896; and the Bacillus of 
Rauschbrand auctores. 

The Vibrion septique of Pasteur is the same as the bacillus of Ghon and Sachs, 
and has been found in gas gangrene; it really covers a group of strains which 
agree in morphology and in cultural characters, as well as in pathogenicity, 
but their agglutinative reactions are different. 

' Subgroup Sacciiarolytic. 

Synonyms. —Welchii subgroup : Perfriuqens subgroup. 

Definition.—Tetanus group, liquefying grin tun*, usually causing stormy 
fermentation in milk, in which spores, arc not formed. Do not blacken meat 
or liquefy blood scrum. 

Classification. —The following organisms belong to this group:— 

1. B. wclchti Migula, 1900. ( Synonyms : — B. perfringens Veillon and 

Zuber, 1898; It. aerogenes capsulatus Welch and Nutlall, 1892; B. 
phlegmonis emphysematosi h'raenkel, 1902; B. saccharobutyricus 
imntohilis Schattenfroh and Grassberger, 1900; B. entcritidis sporo¬ 
genes Klein, rgi5. pro parte. This organism is merely a mixture of 
It. welchii and B. sporogenes. Achalme's bacillus.) 

2. B. fallax Weinlxurg, 19 r 5. 

3. B. cedematiens Weinlx*rt; and Sequin, 1913. 

4. IS. aerofetidus Weinberg, 1916. * 

They may be differentiated as follows: - 

A. Non-motile : — 

Saccharose and lactose fermented, but salicin not fermented— 
Welchii. 

H. Feebly motile in cultures, more motile in tissues :— 

I. Saccharose and salicin fermented, but lactose not fermented— 
Fallax. 

II. Saccharose not feunented, but lactose and salicin fermented - 
Aerofetidus. 

III. Saccharose, lactose, and salicin not tormented —Uule.maticns. 

Subgroup Proteolytic. 

Definition.--Tetanus group liquefying gelatine and inspissated blood 
serum. Meat media blaikened. Miik usually digested without tunning a 
clot. Colonies grow out in long tangled iilaments. 

Classification. —1 lie lollowing organisms belong 1o this subgioup:— 

r. B. tetani Miiggo, 1886. 

2. B. sporogenes MetchiukolT. 1908. (Synonyms :■ -B. cadaveris sporo¬ 

genes Klein. 1901; B.asdematis maligm Kocli, i8$i; B enteritidis 
sporogenes Kh*in. 1895. pro parte It. putrifit us cnli Ihenstock, iyo<») 

3. B. botulinus van Krmeugem, 1X9S. 

4. B. histolyticus Weinbergand Sequin, ioU>. 

They may be differentiated as follows: 

A. Dense white balls in four to Jive days in meat media : 

Very few large suhtcrminal spores 111 culture. Pathogenic for 
laboratory animals— Histolvtu us. 

B. No formation of white balls in meat media :■ 

I. Non-pathogenic for labor.itorv animals; 

Central, sublerminal. or terminal spores a marked feature 111 
cultures— Sporogenes. 

II. Pathogenic for laboratory animals:— 

(a) Spores oval, central, or terminal— Botulinus. 

(b) Spores round and terminal— Tetani. 
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Subgroup Non-Liquefactive. 

Definition. —Tetanus group, motile, not liquefying gelatine or inspissated 
blood serum, and do notJBlackcn meat media. 

Remarks, —This group includes: — 

x. B. Urdus Henry, 1917, found in gas gangrene. (Synonyms: — 
B. Y. Fleming, 1915; B. van Uibler IX.; B. rodellu III.) 

2. B. von Hibler VII. 

3. B. amylobacter Gruber, 1887. 

Classification. —These oiganisms may be recognized as follows:— 

A. Attack milk slowly, forming a soft clot after a long period:— 

1 . Spores usually central-— Von Hibler VII. 

II. Spores typically terminal— B. tertius. 

B. Attack milk, forming tough clot, broken by gas— Amylobacter, 


FAMILY 8: SPIRILLACEJE Migula, 1900.' 

Definition.—Eubacteriales with cells spirally curved or repre¬ 
senting part of a spiral; division in one direction. 

type Genus .—Spirillum Khrenberg, 1838. 

Classification. —The family may he divided into the following 
genera:— 

A. Nou-motile, comma-sh.ipetl. or spirally curved iilamcnts, rigid, with¬ 

out flagella --Genus 1. Spirosuma Migula, 1900. 

B. Motile, short, slightly cur\ud, rigid, uoimnu-liku, sometimes in chains, 

with uru\ rarely more, flagella at one end, seldom at both ends— 

Genus 2, Vibrio O. 1 ' Muller. 1773, emenilavit Locffler. 

C. Motile, lung, spually curved, usually with a bunch of polar flagolla 

composed of long and short, forms—Genus 3, Spirillum Ehrenberg, 

1838, emenducit LooAler. 

Remarks. —We are only concerned with the. genus Vibrio, which 
contains the cholera and paracholera organisms. 

If the spirocliaetes were to Ik* considered to lx* bacteria, they would be 
classified here under the name Spironema 

Genus Vibrio O. I 7 . Miiller, 1773. 

Definition. -Spirillacea- motile, with short comma-like cells, 
possessing one, larely in or"*, flagellum at one, rarely at both 
ends. 

Type.—It is difficult to decide which is the type of this genus so 
defined. 

Remarks. —The important species is the Vibrio comma Koch, 1884, 
vfhich is the cause of Asiatic cholera, but there are many other 
which cause paracholera— e.g., V. gindha, Pfeiffer, 1896; V. kegal - 
lensis Castellani, 1913; V. insolilus Castellani, 1913, etc. 

Classifleatidn.—The genus may be divided into aerobic groups 
as follows:— <•**, 
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The Aerobic Groups of the Genus Vibrio O. F. Miller, 

EMENDAVIT LOBFFLER. 


Phosphorescence. 


Present. 

I. Albensis group. 


I 


Absent. 
Gclali no. 


Liquefiod. Not liquefied. 

| VII. Terri genus group. 

Pigment formation in alkaline. 

Peptone water. 


Absent. 

Cholera immune serum. 
Dilutions of, or greater than, 1 in 200. 


Present. 

VI. Drennani group. 


I ' I 

Agglutination Agglutination absent or unknown. 

II. Cholera group. | 

Growths in gelatine stabs. 

I_ 

I I 

Resembles true cholera. ] )oos not resemble true cholera. 


Quickly 


Pigeon patliogcnicity. 
Small intramuscular injections. 

I 

7 lotlml. 


V. Finkler-Priur grou />. 


Effect slight, negative, or unknown. 


UI. Metschnikovi group. I V. Gtndha group. 

nly the cholera and the gimllia groups concern us. 


ClIOLKKA GkoUI*. 

Ruffer classifies the strains of the cholera group as follows:— 

Series I. —A. Cholera immune scrum. 

1. Agglutination positive. 

2. Castcllani's saturation positive. 

3. Pfeiffer’s reaction positive. 

4. Complement fixation positive. 

B. Hamolysts nvgat.ve. 

Series II., El tor vibrios .—A. Cholera immune serum. 

x. Agglutination positive. 

2. Castcllani’s saturation positive. 

3. Pfeiffer’s reaction positive. 

4. Complement fixation negative. 

B. Haemolysis strongly marked. 



964 


SCHIZ 0 MYCE 1 ES 


Series III. —A. Cholera immune serum. 

1. Agglutination positive. 

2. Castellani’s saturation negative. 

3. Pfeiffer's reaction nigativc. 

4. Complement fixation positive. 

Jl. 1 hemolysis feeble and lute. 

The bacteriological characters Of the usual vibrio are to be found in 
every textbook on bacteriology. 


Gin nn a Group. 

This group may be d i vidod into species as follows:— 


Nitrate Reduction and Indol Formation. 


Mulh pi eseni. 

111>Kid serum 
iaijiiet.LCt ion. 


I 


Rapid. 

1. iitndha. 


Slow. 

2. Wiescckensis. 


< )ne or both absent. 
Nitrate reduction. 

I 

Not known. Absent. 


Pot .iln. 
(irowtli 


Mi 


k. 


Kvident 

Coloui 


Not e\ ident. 
> Sit tutus. 


1 l 

And and 1 lot Slight acidity, 

m forty-eight Peptonized above, 
houi s. ('lotted liolow. 


I 


Potato. 

Yellowisli growth 
1 1 M'olfti. 


Greyish. Hi own, 

3. Sfmhgenus. | l.njm fut mis. 


Kegallensis serum. 


Agglnlm.it ion 
7. Kegallensis. 


No aggulinatiun. 

S. Insolitus. 


Tlu*. names of the eight species so different ini ed aie:-- 

1. T. I’indha (Pfeiffer. 1 Sc»(i). 

2. P. liquejacicns (Miguln, Kjoo). 

3. V. a'lcscchcnsis (Miguln, 1900;. 

4. V. striutus fMiguln. icjool. 

5■ V . aW fii 1M igula, 191 >0). 

6. l r . sputt gains (Miguln, 1900). 

7. V. kegallensis vel paracholercc (Cnstellani, 1913b 

8. V. insolitns (Cnstellani, 1913). 

* 

-Of these, the first and the last two have been associated with para- 
cholera, to the exclusion of other organisms. 
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FAMILY MYOOBAOTERIAOEAE Chester, igor. 

Definition. —Eubacteriales with short or long colls, cylindrical 
or filamentous, without a sheath, but often clavatc, cuneatc, or 
irregular, and often witli enclosed granules. 

Type Genus.- -Mycobacterium Lehmann and Neumann, 1N9O. 

Remarks. —Chester created this family to hold Midi forms as the 
diphtheria germ, the tubercle bacillus, and the noeaidias. 

The latter we classify with the Fungi Imperfect i, and probably the 
other organisms, especially the tubeicle bacillus, should join them; 
nevertheless, for the time being, we keep them ill Chester’s 
family. 

Mycobacterium becomes the only genus of the family, as Chester 
included with it the Corynebacterium of Lehmann and Neumann. 

Genus Mycobacterium Lehmann and Neumann. iSc/>. . 

Definition. MycDbaeteriacc.v with the characters of the 
family. 

Type Species. - Mycobacterium Icfutc (Hausen, 1 N 7 -I). 

Remarks.- - From our point ol view there are two divisions of the 
genus which are ol importance \i/: 

A. Acid-fast wilt'll stained by ZieUl-Neelson's method. 

It. Not acid-i.ist when stained by Ziehl- Neelsen’s melhoil. 

The former include the tubeiele and the lepm^ hacdli, which may 
be distinguished by the latter being present in very large numbers 
in tlie leprotic nodules, and being very resistant to decolourization, 
while the former ate but few in a cell and relatively easier to de¬ 
colourize. Moreover, t lie leprosy bacillus can be. readily stained by 
(Irani, while the tubercle is difficult to stain properly. 

The tubercle bacillus can be cult i\ ated. blit so hit there is a doubt 
as to the leprosy bacillus ever having been 1 tilth ated. 

The other group coin,tins 1 he diphl I101 ia bacillus. The names of 
these three organisms are: . 17 . lepra (llansen, 1K74); M. diphtheria 
(Klebs, itSSjj; and . 17 . tuberculosis (Koc.li, 1S.S2). 

Tn addition the Mycobacterium tnulei (Loeffler, iSKb), the cause of 
glanders, may be mentioned, as Whitmore has descrined a fever in 
Rangoon characterized by hr oncho-jmeiimonic symptoms and often 
multiple abscesses, which is due to a closely allied organism intro¬ 
duced into the body while injecting morphine subcutaneously. 
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CHAPTER XXXVII 

FUNGACEy-E—PHYCOMYCETES 


Preliminary—F ungacese—Phycomycetes— -Zygomycetes—Mucorales- 

Keferences. 

PRELIMINARY. 

The study of fungi, or mycology, as it is often called, includes 
macroscopic and microscopic forms. The microfungi are those 
which principally cause disease, which, for this reason, is termed 
a mycosis. Thus ' otomycosis * means a mycosis of the ear, and 
‘ mucormycosis ’ a disease caused by a mucor, which is a fungus 
known to Malpighi in 1686. 

The study of the microfungi licgan in the days of Charles II., when Hooke 
in 1677, made a lens with which he examined the blighted or yellow specks on 
the leaves of the damask lose, and made excellent drawings of the micro¬ 
fungi which he saw. ilis hook contains a chapter devoted to the ‘ Blue 
Mold and the First Principles of Vegetation arising hom J'litre tact ion.' 

Malpighi, in 1086, has a chapter devoted to ‘ Plantis qua 1 in alliis vegetant,' 
in wluc-h lie refers to mucedo. 

Kay, in 1706, m his ' llistoria Plant arum,’ descrilies Pilobolits crystallmus. 
one of the Mucoraccae, which has lieautilul crystalline spmangia on yellowish 
sporangiophores, and of which Plukcuet 111 17JO gave the first illustration. 

Micheli, in 1729, named and gave a scientific account of the genus Mucor. 
as well as of Aspergillus and many other fungi. 

Linnaeus, in 1753, in his * Species Plantarum,’ made a rlsumd of knowledge 
up to that date; and Hudson, in 1762, described mticors in his' Flora Anglica ': 
while Lightfoot in his ‘ Scottish Flora,’ published in 1777, mentioned the 
ascomycete-sphaoria. Pelham (1785), Withering (1795), Dickson (1785-1801), 
and Hilt (1796), all contributed to the knowledge of microfungi. which was 
slowly growing, as did Batsch, in 1783, in Germany, and Bulliard, in 1791, 
in France. 

This slow but sure progress now became very rapid, ana the only way m 
which we can trace its evolution is by mentioning the great systematic works 
which are of use for reference« 

They are Persoon (1801), * Synopsis Methodica Fungorum’; Link (1824), 
' CaroU Iinn6 Species Plantarum,’ Editio Quarto, tomus vi., p. 1; Fries (1821- 
1829), ' Systema Mycologicum Nees von Esenbcck and Henry (1837), * Das 
System der Pilzc; Kiitzing (1849), ‘ Species Algarum ’; Charles Kobin (1853), 

* V6g6taux ParasitesKiichenmcister (1857), 1 Animal and Vegetal Parasites 
of Man *; Fuckel (1869-1870), ' Symbolae Mycologies Eidam [1872). * Myco- 
logie Naegeli (1877), * Die Nicderen Pilze.’ 

In 1881 Winter, Rehm, Fischer, and Lindau’s 1 Dio Pilze Deutsclilands, 
etc., began to appear, and in 1886 Saccardo’s great work of reference, the 

* Sjdloge Fungorum/ began. Both have continued down to the present 
period. In 1890 Zopf's oft-quoted work, * Die Pilze,’ was published, and in 
1900 Engler and Prantl's * Manzenfamilien.' In 1907 Vuillemin started his 

967 
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new classification in his paper, ‘ Les Bases actnelles de la Systematique en 
Mycologic.' 

Leaving now the systematic study, we turn to the discovery of forms 
parasitic m man, beginning with the ringworm discoveries of Kcmak (1837), 
Schdnlein (1837), Gruby (1842), and Malmstcn (1845), and passing through 
the days of Carter and Manson to those of Sabouraud, Lirumpt, De Jleurmann, 
and Gougcrot, down to the last, and by no means least, Pinoy, whose valuable 
researches are of such use in tropical medicine. 

The above rather dry account will enable the reader of this and the two follow* 
ing chapters to realize the references and the names of the genera and species. 

Nomenclature is, however, very confused, and an author, before he gives 
a fungus a name, should read ' Kollos Internationales de la Nomenclature 
Botamque,' published in 1012. Unfortunately, it has been decided that the 
nomenclature of the Fungi Imperfecti, which are so important in tropical 
medicine, should commence with Fries' work, while we are in accord with 
Vuillemin, who says that Saccardo’s' Sylloge ’ should be the basis for all fungi. 

With this biief history we will puss on to consider the Fungacca 
Linnaeus, 1737, which, as we have already seen, belongs to the 
Regnum Yegctahile, division Thallophvta. 

SUBDIVISION FUNGACEA 3 L kl-us, 1737. 

Synonym.- -Fungi tinctures. 

Definition.— Thailophyta thread-like, with apical growth produc¬ 
ing cells (hyphsc) or rows of cells (hyphie), which collectively arc 
termed a mycelium, and reproducing by freely escaping spores, 
which are formed either acrogcnously at the end of hyph;e or endo¬ 
genously in special cells (sporangia), situate either at the apex of a 
free hypha, or are formed by sexual cells, which may be enclosed 
in a fruit or perithecium, formed bv the interlacing of mycelial 
threads without chromatophorcs or chloropliyl. 

Morphology. —Fungi arc Thailophytes without chloropliyl, and 
do not contain starch or chromatopliores. Their vegetative body, 
or thallus, consists generally of a mass of filaments or threads 
termed the ‘mycelium.’ The threads or lilaments forming the 
mycelium are called ‘ hypha*.’ The mycelial threads or hypha* 
may be septate or nnn-sc-ptate. Their walls do not consist of ordinary 
cellulose, but of a substance known as fungus-cellulose, which does 
not stain blue by iodine and sulphuric acid. 

Nutrition. The fungi, being unprovided with chloropliyl, cannot 
make use of 1 he carbon dioxide of the air, and therefore derive their 
carbonaceous food material from complex organic compounds, as, 
for instance, decaying organic substances. 

Mode of Life. -Fungi live as parasites or as saprophytes. They 
may Jive one way or the other, according to circumstances. Fungi 
are parasites of man, of the lower animals, and of plants. 

Biological Characters. —Recent researches have shown the great 
biological analogies between fungi and bacteria as regards produc¬ 
tion of toxins, agglutination, and immunization phenomena, etc. 
Charrin and Ostrowsky, Concetti, Roger, and others, have obtained 
a soluble toxin from Monilia albicans . Auclair and Vcrliac have 
isolated from Nocardia bovis a toxic product soluble in- ether. 
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which they call ' actinomycetine.' They state that the injection 
of this substance produces the same lesions as the fungus. Ccni, 
Besta, Otto, and others, have obtained various toxins from fungi 
of the genus Aspergillus. 

Maciadycn, by vaccinating animals with cultures of a saerharo- 
myccs, and G. H. Rogers and Concetti, using Monilia candidate 
Robin, have noticed a production of specific agglutinins ami immune 
bodies. Similar results have been obtained by Quarelli using 
Monilia balcanica Castellani. 

Plato, Bloch, Truth, and others have propaicd trichophyton 
vaccines by killing with heat, and triturating cultures of these 
fungi. By injecting these vaccines into patients suffering from 
trichophytoses, they have observed a general reaction, with fever, 
similar to the reaction obtained in tubercular patients by injecting 
tuberculin. Be Beurmann has described a cuti-roaction in patients 


affected with sporotrichosis. 

Widal and Abrami have introduced a general diagnostic method. 
* sporo-agglutillation,’ based on the fact that the blood of patients 
suffering from diseases due to fungi contain specific agglutinins for 
the spores of such fungi. Non-specific eoagglut iinns may, however, 
be present in large amount. 

Other biological react ions complement lixal ion, etc.-- - have been 
described. 

Reproduction. —The seeds ol the l’lianeroganiia may be said 


conditions the spore, bj a process of germination, gives rise to a 
true mycelial filament, which ramifies, producing mycelial hyph*. 
Some of the terminal liyphte are shorter and structurally different 
from the other hyph:e, and they become organs of fructification, 
which prod uci* sporo<. The formation of spores upon these h\ph«c 
takes place in various modes, of which live different types may be 
distinguished,, 

1. Conidi a or Exospores. --These sue non-sexual spores, which 
take origin by a process ol building or septai ion from the extremity 
of a germinal mycelial hvpha or spurnphora. The spores may all 
bo of the same size, or, at other times, some are much larger, macro - 
conidia, others smaller, microconiJia. The couidia are at first 
always unicellular, but later they may divide and become multi¬ 
cellular. 

2. Chlamydospores or Endoconidia. —These are asexual globular 
spores of great size, and provided with a t hick membrane. Chlamy¬ 


dospores are terminal or intramycelial. . . 

3. Endospores or Gonidia. —These spores take origin inside a 
special spore-case structure, or sporangium, which is often terminal 
and aerial. Endospores which are free and provided with organs 
of locomotion (cilia or flagella) arc called zoospores, and the spor¬ 
angium is known under the name of zodsporangtum. 


PLATE V. 

Cn/IPUKS OF SOME TROPICAL FUNGI. 

1. Enjuodi-.kmophyton coNC.KNTRtci'M Blanchard, iqoi , emendavit 

Cast cl lam, iqii. 

Typical culture on glucose agar three weeks old. 

2. Endodi'kmopiiyion i kopic Ai.i: C i.stellam. T914. 

Old culture on glucose agar. 

3. Endodkrmophyton indicum Castellani, 1911. 

3 *'siix ly old culture on glucose agar. 

4. KNLKiUhKMoi’iiVTdN inl>ici:m Castellani, toil. 

Young culture on gltuose .igar. 

5. EPlIJERMOPHYtON Kl'JiKCM Castellani, Iu<>9 

Culture on glucose agar. 

6. Trichophyton violackum Bodin, iyoj; vak. decalvans 

Castellani, 19x1. 

Culture on Sabouraud’s agar. 

7. Cladosporivm mansoni Castellani, 1905. 

Culture on Sabouraud's agar. 

8. Nk.rococcus nigrescent Castellani, 19x0. 

Culture on Sabouraud's agar. 
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Ascus Fructifications, or Aset, are special sporangia, containing 
four or eight or a multiple of eight spores arranged in a single line. 
These spores are called ascospores. Each ascospore presents two 
membranes, one internal, one external. The external membrane 
frequently shows a pore, which is called the germinating pore. 

Basidia Fructifications. —Basidia arc large elongated cells, each of 
which supports at its apex two or four slender processes (sterigmata), 
each terminating in a small roundish conidium or basidio-spore. 

4. Zygospores. —These are the product ol a process of conjugation 
or modified sexual act between two special hypluc. These hyphae 
give rise to small club-shaped branches, which come into contact 
and fuse together, forming a new large cell, which presents a very 
resistant double wall. The special branches {gametes ) which come 
into contact and unite to produce the zygospore do not show any 
apparent sexual differentiation. 

5. Oospores.—These arc formed by a complete sexual act or 
fertilization, and can therefore be compared with a fertilized 
ovum. 

The female clement {oosporangium, oogonktm) contains one or 
more roundish protoplasmatic masses (macrog; uncles or odsphercs, 
female gametes), and presents a thick wall pierced by several pores. 
The male gamete {antheridium), which originates on a delicate 
special hypha, comes into contact with the oosporangium, sending a 
protoplasmatic process through it. In other cases the anlheridittm 
divides into several motile, bodies called microgamcles, anther ozoids, 
or spcrmalozoids, which come into contact with the oosporangium, 
and fertilization takes place. In some rare eases t he transformation 
of the oosporangium into an oospore is in reality a process of parthe¬ 
nogenesis. 

Classification.— The Fungaccie may be arranged in two divisions, 
viz.:— 

A. Vegetative body a multmurleate. naked plasmodium— Myxomycetes. 

B. Vegetative body usually filamentous— Eumyceles Schroder, 1892. 

We are only concerned with the Eumycctes. 

Eumycetes Schroet cr, 1892. , 

The Eumycetes may be classified as follows:— 

A. Mycelium continuous in tlie vegetative stage—Class 1 ., Phycomycctes 

D© Bary, 1856. 

B. Mycelium septate:— 

1 . Spores in asd—Class II., Ascotnyceics Berkeley. 

II. Spores in basidia—Class 111 ., Basidiotnycetes lie Bary, 1856. 

III. Spores not in asd or basidia, but on conidiopborcs, naked or 
in pycnidia or unknown—Class IV., Fungi Imperfccti Fuckel, 
1869. 

The fungi parasitic in man are practically all found among the 
Phycomycctes, the Ascomycctcs, and the Fungi Imperfccti. Only 
one species of importance is found among the Basidiomycetes, ana 
none among the Myxomycetes. 
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CLASS I. PHYCOMYCETKS De B*ry, 1856. 

Definition. —Kumycetes with mycelium continuous in the vege 
tative stage. 

Type Genus. ■ .1 Incot Mielieli, 1720. 

Classification. -Tilt* l’liycomycetes nuiy he- divided into subclasses 
as follows:- - 

A. Sexual spores when pie-eui m^iiiihiis (similar gametes)--Subclass l, 
X vgomvcetes 

11. Sexual spin es when pn—mil hel eroy.imuus (dissimilar gametes)— 
Subclass Onmvutrt 


ZYt.OMVCKl'ES. 

Definition. - -Ph\i'oniv<vtes with similar gametes 

Classification. I III* Zygomycetes may be divided into two 
orders: - 

A. Several asexual spores an sporangia- tinier I, Mucoralcs. 

H. Solitary asexual spore, a true rmiidium, on cmudioplioiv—Order 2 , 
/•lntonh>f>Iitfinriilck. 

Only the first order is ol interest to us. 

Ormi r Mh-dk \i.i s. 

Definition.- -Zygomycetes willi .-rvi-ral nsi-xual spores in a 
sporangium, winch in .some geiieia ai e eonidi.i like hndiis. 

Type Genus.- Minor Mirheli, 17^*1. 

Classification. - The Mue.0r.1les mat be divided into the following 
families:- - 

A. Asexual spores in typical spmangia, m some genera fuw spored. 

I. Columella present, zygospores naked and thinly covered—Family 
r, MuconiLt'ir 

11. Columella alisenl. /vgoipores closely covered l»y liyphae— 
Family ifmlmcHthra:. 

B. Asexual spoies not m typical spoi.mgia—Families Choancphoracete, 

Cheetocludnu err, Pi {'lot la that ,'er. 

Only tin* Mucoracea* are of importance to us. 

V \MI l.Y Ml'C.fiRAOh.li. 

These organisms ha\e a ramified tli.illus, brandies taking origin 
laterally or bv dic.liotoinv. .Some species tire pro\ it led with rhizoids, 
root dike bans bv which they are ait ached to the surface on which 
they grow. From t lie sui t ace of t lie mycelium some aerial branches 
called * goniilioplioros ’ lake origin, each of which supports on its 
distal extremity a pear-shaped, globular, or claviform sporangium 
called gonidangium. Tlu- sporangium is at first separated from the 
gonidiOphore by a septum, which later protrudes into the lower 
portion of the sporangium to form a variously shaped structure 
termed the columella. 

Inside the sporangium or gonidangium endospores or gonidia 
develop by free cell-formation. 
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The sporangia! protoplasm not used in the formation of endo- 
spores gives rise to a peculiar mucilaginous substance, which at a 
later period, by absorption of water, causes the bursting of the 
sporangium. Each endospore or goniclium, when it has become 
free, gives rise to a mycelial tube by germination. This mycelial 
tube ramifies, and a new mycelium is formed. 

In some species, under certain conditions, a sexual reproduction 
may take place. This consists in t he conjugal ion of uiuliff erentiat ed 
non-motile gametes, which leads to 1 lie. formation of zygospores. 

Many species, when vegetating in unfavourable media, reproduce 
only by formation ot conidia aiul clilamvdosporcs. 

The Mucoraceae are extremely common as parasites or saprophytes 
of plants and animals. A mycosis due to these parasites is often 
termed' mucormycosis.’ 

Mucoracoje can be easily grown on sugar culture media—for 
instance, Sabouraud's maltose agar—or even on ordinary agar. 
The optimum temperature for their growth is between 35" and 
40° C. The Mucoraccsu require plenty of oxygen, and therefore 
the media tubes must never be closed with rubber caps. When 
there is not enough oxygen, the Mucoiacere lose their character¬ 
istics, and give rise to monilia-like or vea -like forms. 

Classification.-- Four genera of Mucoracoa- are found to contain 
species parasitic on man:- 

Mycelium minified, no ihizoids- Mucor. 

Mycelium mm-mnnlied. with or without r hi zonk; the peduncle 
Family I supporting the sporangium terminates 111 a special forma- 
Mucoructia* . 11011 em in ling the kw ol the < olumell.i- -l u htheimiti. 

Myielnmi with rin/onk, enluniell.i ovoid- liln:o»iucor. 

Alytelmm witli iln/oids; eoluimil.i lienuspherie, shaped like a 
mushroom- h'hr.i 


Genus Mucor Mieholi, 

Ramified mycelium; absence <>1 ilii/nids. 

Mucor mucedo I. i.eus, 17(1 

Synonyms.- Mucor vul^uris Mu- li. 17jtj!/. sf'Jueroccphalus 
Bulliard, 1701 

The hyph.e carrying sporangia (sporangiophores) are long and 
erect; the sporangium is globular, mo to 200 /* in diameter; its 
colour brownish; its surface covered by fine, minute crystals of 
oxalate of calcium. The spores (gonidial are elliptical, with a 
smooth surface. The columella is ovoid-shaped, and generally 
yellowish. Occasionally very large zygospores may be observed. 

M. mucedo E. is very common, living in organic substances in 
decomposition—for instance, horse-dung. It is the cause of a 
deadly disease in boos—the so-called ‘ mucorine,’ or May’s disease-— 
but is seldom found in man. Furbring or has observed it twice in 
cases of pulmonary infarcts. A case of broncho-pulmonary mucor¬ 
mycosis has been observed by Castcllani in the Balcanic Zone. 
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Mucor pusUlus Lindt, 1886. 

Mycelium at first white, then yellowish. The hyphse carrying 
sporangia are much shorter than in the preceding species. The. 
sporangium is globular, at first pale greyish, then dark greyish. 
Its diameter varies between 50 and 80 /«. The columella is clavi-, 
form, ovoid or spherical, yellowish or brownish. The spores are 
smooth, spherical, 3 to 3*5 p, in diameter. , » 


Fig. 479. —Mucor wuccdo Flo. 480 .--Mucor fmsillus Lindt. 

LinnjCC’s. (After Lindt.) 

M. pusillus is often found in bread which has been soaked in 
water. It is very patlmgcuic to rabbits: it has once been found 
in man in a case of otomycosis by Jnkowski. 

Genus Lichtheimia Vuillcmin, 190.4. 

Non-ramified mycelium; rhi/oids mav be present or not; ped¬ 
uncle supporting sporangium terminate'* in a formation encircling 
the base of the columella. 

Lichtheimia corymbifera Cohn, 1884. 

Synonym. — ' Mucor corym'nfcr Colin, 18N4. 

Mycelium at first white, then yellowish. The sporangia are. pear- 
shaped, ro to 70 /i in diameter: columella conical, dark greyish or 
brownish: spores ellipt ical, 2 to 3 /*. 1 he hyphse carrying sporangia 

arc ramified in corymbiform formation. This parasite has been 
observed several times in man, giving rise to a mycosis of the ear 
(HiiCkcl, Siebciunann, Graham), of the nose (Siebenmann), of the 
lungs (Podack). A case of generalized infection has been recorded 
by ^altauf (see p. 9771. 

Lichtheimia ramosa Lindt, iK8f>. 

Synonyms. — Mucor ramosus Lindt, 1SM6; Lichtheimia ramosa 
Vuillcmin, 1904. 

Closely resembles L. corymhi/era, but rliizoids are often present. 
The spores are larger, ovoidal, 4 to 7 p in length. The columella 
is always smooth. 

This species has been observed in man by Jakowski in a case of 
otomycosis. According to Vuillemin, it is frequently found in the 
nhsal mucosa*of horses. 
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Genus Rhlzomueor Lucet and Costantin, 1900. 
Rhizoids generally present, columeUa of ovoid shape. 


Rhlzomueor parasiticus Lucet and Costantin, 1900. 

Mycelium at first greyish, later brownish. Sporangium globular, 
35 to 80 /*. Hyphae carrying sporangia are often ramified, and are 
between 1 and a' Centimetres in length. They are often provided 
ax their basal portion with rhizoids. 



Fig. 481. —Lichtheimia cor yin - 
bifera Vuillemin. 

(After Lichtheim.) 



Fig. 48^.- -Rhisomucor parasiti¬ 
cus Lucet and Costantin. 

(After Lucet and Costantin.) 


The columella is ovoid or pvrifonu; (lark brownish: spores 
ovoid; longitudinal diameter, 4 /*, transverse diameter, 2-5 /t. 

R. parasiticus is pathogenic lor guinea-pigs and rabbits! ft was 
found in the expect oration of a woman by Lucet, Costantin, and 
Lambry. The patient hail been considered at first to be suffering 
■from tuberculosis. She recovered under a potassium iodide and 
arsenical treatment. 

Rhizomucor septatus von Bczold, 1889. - 

Synonyms. —Mucor septaiits von Bezold; Rhizomucor septatus 
Lucet and Costantin, 1889. 

Rhizoids present; sporangia of a brownish-greyish colour, spheri¬ 
cal, with a smooth, or occasionally slightly moriforin surface; 
diameter about 30 to 35 u columella spherical, brownish; spores 
roundish or slightly oval, from 2-5104/*. • 

The spores arc of a yellowish or brownish colour; spherical or 
ovoid, with a smooth surface. 

This species was found by Siobcnmann in a case of otomycosis. 

Genus Rhizopus Ehrenberg, 1820. 

Rhizoids present; columella hemispheric; mushroom-like. 

This genus contains only one species. 

Rhizopus nlger Ciaglinski and Hewelke, 1893. 

Synonym. —Mucor niger Ciaglinski and Hewelke, 1893 

'Hie mycelial filaments ^ure provided with abundant rhizoids 
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forming a snow-white mass. Sporangia globular, of black colour 
when ripe. Spores ovoid, smooth. Columella is at first globular, 
but later takes a cylindrical shape, and when the spores have 
become detached, shows a peculiar nmshroom-like appearance. 



1 : ig. 483 — h'hzomitcor septa- 
tiis von itazoi.u. 

(After Sifbcnmanu.) 


£ 0 * 3 * 



Fig. 484 .—Rhuojntf niger 
ClAGLTNRKI AND HEWELKE. 

(After CiagUnski.) 


This species V.ts discovered by Ciaglinski and Hewelke in a case 
of black mycosis of the tongue. 


Genera] Remarks on Mycoses due to Species of the Family 

Mucoraceae. 

These mycoses arc generally called mucormycoses. They have 
been recorded several time-, in man. 

Mucormycosis of the Nosi:,- -Several cases are on record in 
which species of Mucoracea* (generally l.icJifheimia ' corymbifera ), 
were found iti various affections of tlie nose. Their pathogenic 
role in such affections has not been demonstrated with certainty. 

Mucormycosis of tiie 1'ongui:.- (iaglinski and'Hewelke*. and 
later Seniyiak, have described case- ol so-called ‘ black tongue,’ 
•due to Rhr.npus niger. 

Mucormycosis of the Far--Otomucormycosis. —Several cases 
lire found in the literature (Sicbenmann, Boke, • Hflckel, etc.). 
Almost always Lichlhcimia corymbifera was present. In the tropics 
we have observed two cases In which /.. ramosa occurred. When 
the fungus is in great quantity, the patient complains of,tinnitus 
aurium .and deafness— the same symptoms as those produced by 
a plug of cfltumcn in tin; external auditory meatus. 

MucormVcosis of the Lungs.- -This condition is rare. 
Furbringcr has described two cases in which L. corymbifera was 
found at the autopsy in some hemorrhagic foefln the lungs. Lucet, 
Costantin, angi Lambry described a case, of bronchitis in a woman ' 
due to Rhizomucor parasiticus. The expectoration was rather ‘ 
scanty and mucopurulent, but without blood- Mycelial threads 
and spore-like, bodies were ffresent. Cultures were made, and the 
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fungus grown. The condition lasted several months. Potassium 
iodide was given, and later, owing to the symptoms of iodistn, various 
arsenical preparations. Castellani has recorded a case of broncho- 
mucormycosis due to Mucor mufitdo, in the Balcanic Zone. 

General Mucormycosis.— One case only is on record—that of Faltauf. 
The pajtiefct during life presented fever, slight jaundice, enlargement of the 
spleen and liver, with signs of diffuse bronchitis and obscure nervous symptoms. 
Ajf fhe 'post-mortem the bain presented several foci of a friable, yellowish 
substance; the other internal organs showed nodules of various size,, some 
rather hard;.others had undergone a purulent change. In all these finmations 
mycelial threads were found; in the lung-nodules fructifications (sporangia) were 
also present, which enabled Paltauf to determine the fungus as Lichtheim x 
cotymbifera. -Acdording to him, the infection must have briginuted from the 
intestine, which showed several ulcerative lesions containing the same fungus. 
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ASCOMYCETES AND BASIDIOMYCETES 


Preliminary— Classi lie at ion — Pn ituascomycH e.s—Saccharomycetales—Sac 

charomyculacusr --lindoinviolauM'—Jui.iscomycolos—Gymnoascaccae— 

Aspergillacc-iu— I’yrc-nomy cries--- Kisidiomycetcs—References. 

PRELIMINARY. 

This chapter include* an urcouni ul the fungi parasitic on man 
•which belong to the Ascnmycetes. These fungi tire characterized 
by their mode <>i reproduction- -viz., by spores originating inside 
special eell.s called aset. The spores (ascospores, endospores, 
gonidiai inside the, asci are generally lour or eight or a multiple of 
eight. While these fungi live a paiasiiic life, no aaci are found, 
aud reproduction takes pluoc by germination and conidia. The 
fungi belonging to this order are often pleomorphic, their morpho¬ 
logical characters changing aecording to the medium on which they 
live. 

Classification.- The Ascomycetes an- divided into subclasses as 
follows:— 

A. Asci with varying number of spores, usually numerous— Hemiasco- 
mycctes. 

J 3 . Asci with a definite nunilxtr of spores:— 

I. Asci separate or scattered- Proloa scow ycries. 

II. Asd approximate, usually forming a hymenium —liuascomyceics. 

SUBCLASS PROTOASCOMYCETES. 

This subclass contains a single order, the Saccharomycetales. 

ORDER SACCHAROMYCETALES. 

This oulei is di\ ulud into two tamilii s as follows:— 

A. Vegetative cells single or loosely attached in irregular colonies— 
Sau hannnyutacea. 

U. Vegetal!\e cells lornung a mycelium -Hndomycctaeea. 

FAMILY SACCHAROMYCF.TACEffi Rees, 1870. 

Definition.—Frotoascomycetes with vegetative cells single or 
loosely attached in irregular colonies: mycelium not usually 
developed; asci isolated, not differentiated from vegetative cells. 

Remarks*—These organisms are generally round or ovoid cells, 
presenting a cell wall of single or double contour; the internal proto¬ 
plasmatic mass often shows granules and vacuoles. During active 
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vegetation as parasites they reproduce by a budding process, hence 
the name of budding fungi ; when living on artificial media, under 
unfavourable nutritive conditions, or in the absence of oxygen, they 
multiply also by formation of endospores or ascospnres. Each cel¬ 
lular element may become anascus containing 1-4, sometimes more, 
up to 12 spores (ascospores). 

The organisms arc, as a rule., unicellular plants, but at times the 
cells elongate, and a rudimentary mycelium may be lormed. This 
occurs, for instance, when the organisms are cultivated in certain 
fluid culture media™-for example, fluid beer-wort. I11 such cast's 
side-buds, which separate into conidia-like bodies, may also develop 
on the hyphae. 

Classification. —The family contains thirteen genera, of which only 
two— Saccharomyces Mcyen, 1837, and Willia Hansen, 1904-- 
contain species parasitic on man; while, in regard to Schizosac- 
charomyccs Beyorinck, 1893, it appears doubtful to us whether 
this really should be placed in this family, as it reproduces by division 
instead of by budding. The various genera may be recognized 
as follows: - 

A 1 - Vegetative cells globose, ovoid, or pyriform, without lemon-shaped 
extremities:— 

B l . Vegetative cells increase by budding 
C 1 . Vegetative cells without large fat globule; asci 3-4 spored:— 

D 1 . Ascospores globose or ovoid ■— 

E 1 . On germination spores iurm typical yeast cells;— 

F 1 . A setts formation not preceded by zygosis :— 

G*. Spore membrane single - 

II 1 . Spore membrane vorrucoso- —Debaryotnyces KIdchor. 

H 2 . Spore membrane verrucose and possessing a superficial 
elevated linear process, dividing the surface into two 
unequal portions —Sohionniomyces Klocher. 

II*. Spore membrane without verrucositios or crest — Sac- 
charomyces Meyen, 1838. 

G*. Spore membrane double—an inner, ndospormm. and an 
outer, exosponnm- -Saccharomyiopsi y Schionmng. 

F a . Ascus formation preceded by zygosis:— 

Ascospores have a smooth membrane- -Zygosaccharomyces 
Barker, 1901. 

E a . On germination spores form a poorly developed promycehum, 
multiplication by a process intermediate lietwecn budding 
and transverse division —Saccharomycodes liapsen, 1904. 

D 2 . Ascospores pileiform or limoniform; costatc with bowler-hat shape. 
No alcoholic formation, but ethers produced, with pleasant 
fruity odour, m sugar media —Willui Hausen, 1904. 

D*. Ascospores spherical, hemispherical, or irregularly shaped. 

Thick pellicle with air-bubbles on sugar liquid media- -Pichia 
Hansen, 1904. 

C 2 . Vegetative cells large, spherical, each containing a large fat globule 
as in torula. L>. Asci 8-spored- -Torulaspora Linder. 

B 3 . Vegetative cells increase by fission : —Asci 8-spored —Schtzosaccharomyce 
Beyerinck, 1893. 

A 3 . Vegetative cells oval, with one or both extremities lemon-shaped. 

Asci 1-spored —Hansenia Linder. 

A 3 . Vegetative cells elongate, cylindrical, spores filiform. 

Asci x-spored— Monospora Metchnikoff. 

Asci 8-spored; ascospores flagellate— N&matospora Pogliou. 
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Fig. 485.— Types of Yeasts. 

a, Saccharomyrus cercvisiaj; b, S. ellipsoideus; t, S. pa«tonanus; 
d, S. apiculatus; e, Saccliarom vi odes; /, Schizoscu cliaroinyces. 

(After Lindner.) 




Zygosis and Fokmation of an Ascus in Zygosaccharomyces 

nctosporus. 



(Af t ei (.> uilli ermond.) 

O <7 0 

1 v 5 ^ 6 




Fig. 487. — Reproduc- Fig. 48b.— Types of Ascospokes. 

tion op Sacciiaromy- 1, Sun liammyi <js; 2-4, W'illia; 5, JDebaryo- 
cooes. mjTcs; 6, SiInonnioniyMs; 7, Saccharomycopsis; 

b, Mono^poja; 9, Nematospora. 


fAftt-i tiuillicrmoud.) 
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Fig. 489 .—Monospora cuspidate. 

1-7, Budding cells; 8-9, Ascus formation; io, Ascosporc germinating. 
(Alter Metchnikoff and Guilliexmond.) 
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Genus Saecharomyces Mcyen, 1838. 

Definition.- —No proper thallus. Reproduction by budding and 
ascospores; fermentation of glucose and saccharose, and often 
of other carbohydrates. Ascospores with one membrane. No 
trace of any copulative process. Occasionally rudiment ary mycelial 
tubes present, with transverse septation. 

Remarks.— As already stated, the fungi of this genus, as well as 
of' the genera Cryptococcus, Monilia, Oidimi , and Coccidioides, are 
usually called Blastomycctcs, and the diseases induced by them 
blastomycoses. 

The fungi of the genera Saecharomyces, ('rypiococcus, and Cocci¬ 
dioides have a great importance in dermatology, as they give rise 
to peculiar ulcerative affections of the skin, often resembling a 
syphilide or a tuberculide. Thu first cases of blastomycosis were 
observed in America by Posadas, WVrnike, and others, who at first 
believed them to be a protozoal infect ion. Later Gilchrist, Ricketts, 
and others recognized the true nature of the parasites. By some 
authors (Sanfclice, Koncnli, etc.), cancer has been considered to be 
of blastomycctic origin. 

Fungi of the genus Saecharomyces arc very important from an industrial 
and agricultural standpoint, being the tau.se of alcoholic I emit ntation. 'Jlie 
best-known yeast is the brewer's yeast, S. cerci'isitr, which is slightly ovoid, 
8 to 9 fi in diameter. 

Saecharomyces blanehardi Guiart, 1906. 

Found at an operation by Blanchard, Schwartz, and J. Binot, 
on a patient who had been considered to be suffering from tuber¬ 
cular peritonitis. The fungus had produced in the peritoneum 
a large, whitish, gelatiniform mass, weighing about 1 kilogramme. 
The fungus grew well on all sugar media. 

On maltose agar it produced era! eriform colonies of a snow-white 
colour. Presence of asci with eight spores. On gelat ine mucoid-like, 
of greyish colour. Slow liquefaction of the medium. On potato 
mucoid growth, whitish, darkening after a long time. On carrot 
growth viscid, abundant; pathogenic to rabbits, in which it 
induced a general mycosis, terminating fatally. 

Saecharomyces granulatus Vuillemin and Legrain, 1900. 

Observed €y Vuillemin and Legrain in a tumour of the sub¬ 
maxillary bone. Cells ovoid, 4 to 5 p in length, and 3 to 4 /t in 
breadth. Cultures pinkish or pinkisli-red; ascospores and clilainy- 
>dosporcs present. Gelatine not liquefied. Sugar reactions jint 

glven ’ Saecharomyces tumefaclens Curtis, 1896. 

Synonym. —Saecharomyces subcutaneus tumefaciens Curtis, 1896. 

Found by Curtis in a myxomatous tumour. It appeared in 
the tissues in the shape of spherical bodies x6 to 20 ju in diameter, 
each surrounded by a zone or amorphous substance. Grows well on 
all sugar media; in very old cultures asci are seen, with 1-4 spores. 
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Gelatine with surface growth whitish: no liquefaction. Said to 
ferment saccharose, but not maltose or lactose. Its action on 
glucose is not mentioned. Pathogenic to rats and dogs. 

Saccharomyces samboni CaatelWmi, 1907. 

Cells roundish U to S 7* in diameter—easily grown on various 
media, producing white colonies, which nipidlv coalesce. Found 
by CastcUani in Ceylon in a few cases ul mtci trig hums dermatitis 
of the cruro-scrotal region. A similar or identical organism has 
been observed by Whitfield in England in a case of the same derma¬ 
titis. Ferments glucose, levulosc, and maltose. Gelatine, is not 
liquefied. In very old cult me* asei present. 

Saecharomyces ellipsoides Kccs, 1870. 

Found by Maggioia and Gmdonign in two cases of chronic otitis 
media. The cells an- elliptical, about b /jl in maximum diameter; 
presence of asci. Maggiora and Gradeuigo do not consider this 
fungus to be pathogenic. The yeast is iouml on ripe grapes, and 
lias been carefully described by Hausen, Asci cliipsoide containing 
1-4 spores each. The fungus often produces a pellicle in sugar 
fluid media. Ferments glucose, maltose, and saccharose. 

Saeeharomyees ho minis Klein and Gordon. 19*13. 

Isolaird in sonic cases «>f tonsillitis clinically resembling diphtheria. 
Roundish or oval * ells. 5 to 7 fjt in diameter. Path-.genic to guinea-pigs and 
rabbits. Sugar reac lions unknown. 

Saeeharomyees angina A* h.ilim and Troisier, 1895. 

Found by Aclialmu and Ttui-iex 111 a ease of tonsillitis showing white 
patches; tv tifu cells ovoid, 8-15 < 5-0 micions. In cultures asci, 4-spored, 
present. On gt'lutme surlacc growth white. Ferments saccharose, but 
other ieac lions nol gi\en. 

Saeeharomyees balzeri Balzci, Burnicr, and Gougcrot, 1911. 

Synonym. —Parendomxces halieri Balzer, Burnicr, and Gougerot, 1911. 

Grows 011 c ulture media under the type of oval or loundish ycast-like cells, 
proliferating by budding. Isolated by Balzer, Burnicr, and Gougcrot from a 
gummatous affection. Sugar reactions unknown. 



Fig. 490.- -CRAThiui-oKM ('oi.ciNii s l r iii. pjr. —Saccharomyces angiuc 
Saeeharomyees blanchanh (,vi\kv Vuillkmim. 

(Alter Blanchard, Schwartz, and' (After Trosier and Achalme.) 
Binot. from Brumpt.) 

Saeeharomyees rosens Miggiora and Gradenigo, 1890. 

.Found by Maggiora and Gradenigo in the Kusiachian tube, and considered 
by them to be non-patliogenic. Cultures ol pink colour. Sugar reactions 
unknown. 
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Genus Willia Hansen, 1904. 

Definition. —Saccharomycetacc;e with ascosporcs lemon-sliape<l 
or hat-shaped (see Fig. 492). As a rule do not produce alcoholic 
fermentation, but produce various ethers. Cultures present a 
pleasant fruity odour. 

Species in Man. —Willia anomala Hansen, iqo.p 

® <s> 

Fig. 49J. —AuCoseoKii^ oi< WilUa ano>miLi Hansen. 

(Alter Guilliermond.) 

Willia anomala llanscn, 1904. 

Rather small oval cells. In sugar liquid media il forms a well- 
marked membrane, containing air-bubblo.s. Asci with 2-4 spores 
of the so-called hat-like type. Glucose fermented, but not saccha¬ 
rose or maltose. Ferments beer-wort, with production of ethers. 
Found by Beauveric and Lesieur in the sputum of a tubercular 
patient. 

FAMILY EXDOMYCETACE.E. 

Ddflnition. —Mycelium usuallv well developed, multiseptate; 
asci 4-8 spored: spores oue-cellcd. 

A. Mycelium poorly rlcvelo|H-il—/Wf»c«/>sfl, 

U. Mycelium well developed:— 

I. Asci formed after zygo-.i«. -hremaseu*. 

£ 1 . Asci lormud ascxually: - 

(a) Asci i-sporcd— Endomym. 
lb) Asm 8-sporcd— (Heim. 

\c) Asci with a large number of spores— Coccidioides. 

Only Endomyces and Coccidioides concern us. 

Genus Endomyees Rees, 1870. 

Definition. --Endomycetaceae with mycelium abundant, ramified 
or not, simple or septate. Presence of budding and asci with four 
spores. Reproduction by external spores, ascosporcs, and spores 
situated inside the mycelial tubes. 

Remarks. —Vuillemin believed at 011c time that the thrush fungus 
belonged to this genus. Researches carried out by Castellaui 
have demonstrated that the condition known as thrush may be 
caused by various fungi. Those fungi, as a rule, do not reproduce 
by ascospores, and, as justly remarked by Pinov and Vuillemin 
himself, belong to the genus Monilia (see p. 1079). For the fungus 
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isolated once by Vuillcmin, which has all the characteristics of the 
genus Endomyces, Landrieu lias suggested the term Endomyces 
vuillemini. 

Endomyces vuillemini Landrieu, 1912. 

Synonym,— Endomyces albicans Vuillcmin, 1898. 

Found by Vuillcmin in 1898 in thrush patches. 

Parasitic Life. —This fungus forms white patches on the tongue 
and buccal mucosa. The patches are easily detached. A particle 
examined under th microscope shows septate mycelial threads, 
simple or ramified, the articles of which are straight or some¬ 
what bent. Each article or cell is 
about 20 fj, in length, and 3 to 5 in 
1 ireadth. At the terminaLportion of each 
mycelial thread three or four shorter 
ovoid elements are found which repro¬ 
duce by budding. Some similar ovoid 
or roundish globular refringent culls can 
b«- observed, originating laterally at the 
sept at ions of the mycelium. These 
globular elements, which were at first 
considered to be spores, become detached, 
and reproduce by germination. 

Saprophytic Life--Culture Characters. 
- Tlie fungus grows well on slightly 
arid, Sabouraud’s, and other media; 
dors not grow abundantly in alkaline 
media; does not ferment lactose and is 
(rram-posit ive.. 

I11 cultures the fungus appears under 
two forms: (1) A filamentous form, 
showing the mycelial threads simple or 
ramified. (2) A globular form, morpho¬ 
logically similar to a typical yeast, and 
reproducing by budding. Both forms 
may be found in the same culture. 

The fungus in cultures reproduces 
by:— 

1. Chlamydnspores or external spores; large globular cells 10 to 
20 /a in diameter, with thick resistant walls. The chlamydosporcs 
are situate at the terminal extremity of some mycelial hyphse, 
and represent modified mycelial articles. 

2. Asci containing four'ascospores. 

3. Internal spores. These arc oval cells with membrane, proto¬ 
plasm, and nucleus similar to the external spores. The internal 
spores are arranged in a single string inside some mycelial tubes# 

Pathogenicity .—The fungus was found by Vuillcmin in a case 
of- thrush, a condition generally due to fungi of the genus Monilia 
(seep. 1079). 



Fig. —Endomyces vitille 

mini L*xni<iKU. 


(From a culture. Alter 
Vuillemin.) 

I, Mycelial threads, with 
cndosporcs ancl comdia; 2, 
ascus Iructification. 
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Genus Coccidioides Rixford and Gilchrist, 1896. 

Definition. —Endomycetacesc with mycelium well developed ana 
asci containing a large number of spores, with intermediate char¬ 
acters between Saccharomyces and Monilia. One species only: 
Coccidioides immitis Rixford and Gilchrist, 1896. 

1 * 

Coccidioides immitis Rixford and Gilchrist, 189O. 

Synonyms. — Coccidioides pyogenes Rixford and Gilchrist, 1896; 
Oidiutn coccidioides Ophuls, 1905; 0. protnzoidcs Ophuls, 1905; 
Posadasia esferiformis Canton, 18y8; Oidiutn immite Verdun, 1907. 

Definition. —Coccidioides with a large number of spores in the 
asci. 

Discovered by Wernicke in 1882 in America in a patient with 
pitches resembling a tuberculide, and guinmala. In the lesions 
roundish bodies are seen of various sizes, 3 to 80 ft in diameter, 
with a well-defined thick membrane. Inside some of the. bodies 
numerous spores may be seen. This genus is not well defined. 

Cultures. —The fungus grows under two types: (1) a saccharo- 
mycos-like type, reproducing by budding; ( 2) a filamentous type. 

The colonies are roundish, slightly elevated, but deepening into 
the medium. They are grey or white, but when old often become 
brownish. I11 old cultures chlamydospores may be piesent. The 
biochemical properties of the fungus are not known. 

Pathogenicity. -The fungus induces in man a type of blasto¬ 
mycosis (see p. 2084). It is pathogenic, to monkeys, mice, guinea- 
pigs, and rabbits. It probably lives saprophytic in nature. 

SUBCLASS EUASCOMYCETES. 

Definition.— Ascomycetos with asci not separate or scattered, 
but approximate, usually forming a h\incniiim, and with a definite 
number of spores in an asciis. 

Classification.— Amu ding to Stevens, tin* following orders may be 
recognized:— 

A. Asd approximate, no definite ascoma, but an indefinite hymenium— 

Protodiscales. • 

B. Asci grouped in a definite ascoma:— 

I. Asci not m a cylindrical or glolx>se perithccinm -Helvellales, 
Pesizales, Phacidiales, HysleriaU \s, Tubercles. 

11. Asd in a cylindrical or globose jx'rithecium:— 

(a) Peri thocium sessile:— 

1. Asci ansing from a common level in the pcrithecium— 

Perisporiales,' Hypocriales, Dothtdiales. Sphariales, 

Pyrenomycetes. 

2. Asd arising at different levels in the porithedum— 

Aspergillales. 

• (6) Perithedum on a short pedicle— Laboulbeniales. 

Only the Aspergillales and the Pyrenomycetes interest us. The 
latter differ from the former by having their asci arranged in a 
hymenium within the closed ascocarp. 
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ORDER ASPERCHLLALES. 

Definition.— Kuascomycetcs witli asci gathered into definite 
cylindrical or globose perithocia. 

Type Family- As]>ergillacoa\ 

Classification.- The order contains a number of families, which 
may be recognized as follows:- ■ 

A. Pcridium of loose floccost; hyphre— Gymnoasracea Tlaranotsky, 1872. 

B. Pcridinm compact :• - 

I. Perithcciu small:--- 

(«) Peritliecja mobile sesmh-:- - 

1. Peiidia c Ihm'iI- -.Ispergtllaccas. 

’£. IVriili.i open- 7 »it liocomacea. 

(b) Pei itlu « 1.1 mostly stalked— Oxygmacux. 

II. Pentheei.i l.up- Haphomyt etacea- and other families 

Only the < ivmno.ise.ieea* and the Aspergillncoa- concern ns. 


FAMILY OYMNOASCACK.H Bakanktzky, 1872. 


Definition.- -AspergillaIfS with the peridium composed of loose 
hyphsv, at the extremities of which the asci ate situate, or without 
perithecial or ascal lormation. and reproducing (as far as is known), 
as a rule, by mycelial or conidial spores. 

Type Genus.- Gytnnoascus Baranotzky, 1872. 

Classification.- From the definition given above, it is obvious 
that the family is capable of being divided into two tribes, as 
follows:— 


A. Ascomycetes type :— 

With perithocia unrl asci—Tribe i, Gymnoascea Castcllani and 
Chalmers, 191H. 

B. Fungi Imperfecti type - 

Without pcrithrcia or asci. Reproduction asexual by mycelial 
and comdial sport s- Tribe 2, Trichophytoncev Caslellani and 
Chalmers, igi8. 

The first tribe includes the genera Myxolrichim Kiinze, 1823; 
Gytnnoascus Baranetzky, 1872; Cicnotnyccs Fidam, 1880; Amauro- 
ascus Scbroeter, 1893; Arachniotus Sclirooter, 1893; and Eidamella 
Matrucliot and Dassonville, 1901; but these are not directly con¬ 
cerned with tropical medicine, and will only receive a passing notice 
as required in the following pages. 

The second tribe is, however, of considerable importance,' and 
must be considered in some detail; but we must first inquire why 
the genus Trichophyton and its allies, which are included in this 
tribe, should be classified lien*. 

It must be pointed out that Vuillemin would classify all these 
genera as follows:— Class, Fungi Imperfecti; Order, ThaUosporalcs; 
Suborder 1, Blastosporineae; Family, Oosporacene; Genus, Achorion; 
Suborder 2, Arthrosporineae; Genera, Microsporum, Trichophyton, 
etc. 
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We, however, classify them as given above, and our reasons for 
so doing may be set forth in a short historical statement. 

Historical.— Tn 1844 Gruby discovered the parasite of ringworm, and this 
was verified in 1845 by Malmslen, who proposed two generic names for the 
new fungus— i.e .,' Trichophyton * or * Trychoniyees ’—and one specific name, 

* Tonsurans.’ Tlu- first generic mime has become established, and the genus, 
the systemic position of which we are about to review, is now kuown as Tricho" 
phyton Malms ten, 1845; very often the date given is 1848, which is that of 
the publication of the German translation, and not the date of the original 
Swedish wotk, the name being derived from Opi$, ' liair,’ and pvrbv, ‘ a plant.* 

__ Malmsteu believed the genus Trichophyton to lv closely related to the genus 
Torulti Persoon, 1801, and especially to the species T. otivacea Cor da, 1837, 
and T. abbrcvuitn Cordn, 1837. 

This lelalionship was adopted by Charles Kobin in liis celebrated work 
Flistoire Naturelle des V6gctaux Parasites.’ published in 1853. His classifi¬ 
cation is as follows: -Fungi: Division bdhrvsporci ; Trilio, Toruhun ; Genus, 
Trichophyton Malmsteu. 

In 1886 Hallier regarded the relationship to bo closely allied to the genus 
Panic illium Link, 1 Soy. 

Tn 187.5 Ora wit /. m.ide a new asseilion, el.liming llial the relationship was 
with Oospota \\ allrot li. 1X33 a view which was adopted by Baumgartcn in his 
' Pathologisclien Mvkologie ’ 111 1890. 

Later researches by Duclaus 111 1 ht>o, by Verujsky in 1887, and still later 
by S.ibouraiid. indicated th.it sonn* of the species should be classified near to 
Sporotrichum Link, 1809, which suggestion has lv-en adopted by Saccardo in 
his * Sylloge Fungorum,’ though he goes further, making Trichophyton merely 
a synonym of Sporotrichum. 

liodin (1899-1902) brought forward views tending to show that the relation¬ 
ship is complex, some ot the* .species being allied to F.ndoconidium Prillieux 
and Delacroix, l8<ji (a genus which lately disappeared, having lx-come Stroma- 
tima Prillieux, 1897), while other species were held to lie more closely related 
to Acladtum Link, 1809. and to Utiplaria Link, 1809. These views are based 
upon a study ot the sporiilnticm, and indicate that Trichophyton is a genus 
belonging to Fuckel’s class Fung » Imperfccli. and, adopting the older methods 
of classification, to the subelass Hyphomyntcea .Marinis. 1817, the family 
Mucedinacea Link, 1809, subfamily .1 mcrospotcee Saccardo, 1880, tribe 
Macronenia Saccardo, 1886, and snbtribe Hofrvitdcp Saccardo. 1880 

In J[une, iH'io, Matrucbot and Dassoiivdh published a paper 1 untied ' Sur 
la Positionsystematique ties Trichophytons,’ and followed it later in the same 
year by another paper entitled * Sur le Ctenomyces scrratn\ (Kidam) comparfi 
anx Champignons des teignes.’ Briefly stated.' their view is that the genus 
'Trichophyton Malmsteu, 1845, liclongs to the Ascomycotes of De Bary. if this 
is taken to include llemiasconiyu-tes ot Brefeld. ' In either case, whether 
these classifications or Schroder’s more detailed arrangement of the Ascomy¬ 
cotes bo adopted does not concern our present puriKise. as‘both contain the 
family Gymnoascaceaa (often written Gymnoasccae). in which Matrucliol and 
Dassonville pla'-e the genus Trichophyton. 

Their reasons for this classification are: — 

1. Ctcnomvces serraius Kidam, 18X0. is a fungus found on the feathers of 
hirds, winch, when cultivated on Sabouraud’s proof media, produces growtluj 
strikingly analogous to those of species of Trichophyton. 

2. Ctenomyces sarrutus, when inoculated into animals, gives rise to lesions, 
resembling a Trichophyton eruption, in which it appears in a filamentous 
form. 

3. A fungus closely resembling a ctenomyces, which they found in a ring¬ 
worm in a dog, when cultivated gave rise to perithecia. For this fungus they 
created a new genus, Eidamella Matruchot and Dassonville, xooi, calling the 
givon species Eidamella spinosa Matruchot and Dassonville, 1901. 

, Against this view Sabouraud has pointed out that in the cultures of this 
fungus they found intercalary chlamydospores but neither fusiform bodies 
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nor the conidia usually seeu in Triclionhyton cult virus, and therefore he 
considers their demonstration to be still incomplete. 

Chalmers and Marshall in 1914 pointed out that they had found oval 
perithoda in very old cultures of Trichophyton currii. The pendium was 
at first loose, but hardened latei*? and contained a number of asci situate at 
different levels, but those wore degenerate and did not contain ascospores. 
The perithecia were judged to belong to the Trichophyton, because there was 
no sign at any time of any other organism in or on the growth, nutcroscopically 
or microscopically, and the p-nthecia appeared at the same time all through 
the culture. When very old t lie peridium became compact and like that ot 
the Aspcrgillaceve. but at tli.it stage they consisted of the outer wall only, the 
contents having all disappeared. 'They therefore considered that their 
observation supported the views of Matruchot and Dassonville. 

We then-lore classify tin* genu:*. Trichophyton in the Gymnoasca- 
ce«e, but the very large number oi species included in that genus 
exhibit such didercul characters that they can easily be arranged 
in groups, which appear to us to be ot generic value, especially as 
wc know that Mahn.steii meant only the form we now call * endo- 
Uirix ’ to be designated by his name Trichophyton, because he 
states:—‘The mould lormation appeals in the root of the hair, 
and it occurs only inside ol ihe hair, between its fibres, so that the 
epithelial layer is uninlected: besides, there is no mould formation 
to be found among the epidermal cells, so that one can say with 
good reason that the disease absolutely belongs to the hair.’ 

We have therefore distinguished the other groups by the generic 
names Ectotrichophytnn, Ncolrichoplivtnn, and Atrichophyton, given 
below. 



1 2^4 

Fro. 44)4. - - Murti'.j'nru.H awioituii 
Ghuuy. 


(After Rodin.) 

1, Clilamydospores; 2. spindle; 3, pluri- 
sepiatc spindle; 4, sporc-lK-.mng 
hypha; type Acladium. 



Fio. 495. — Mictospomm audouini 
Gruby. 

(From cultures.) 

1, Septate spindle body; 2, mycelium, 
with denticulated structures. 


Tribe Trichophytonre Castellani and Chalmers, 1918. 

Definition. —Gymnoascaceae of the Fungi Imperfecti type. 
Typo Genas. —Trichophyton Malmsten, 1845. 
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Classification.- —The various genera belonging to this tribe may 
be recognized as follows:— 

A. In legions only mycelial filaments and no spores present—Genus Lopko - 

phyton Matruchot and Daswonvilie, 1899. 

B. In Ustons mycelial filaments and spores present:--- 

1 . In cultures no comdial-bearing hyphae found. Do not attack hairs 
or hair follicles, hut grow in the superficial or deep strata of the 
epidermis. 

(a) Pluriscptatc spindles present in cultures. Grow in the super¬ 

ficial strata of the epidermis, do not attack hairs. Cultures 
not faviform- -Genus Epitlermophvton Lang, 1879. 

(b) Pluriseptate spindles unknown 111 cultures. Grow between the 

superficial and deep layexs ot the epidermis. Cultures favi- 
forrn—Genus Iindadei iuo phyton Castellani. 1909. 

II. In cultures comdi il-hearing hyptuu present. May or may not attack 
hairs or hair follicles. 

(a) Conidiu only at the ends of hypli<c ; large -Genus Montoyella 
Castellaiu, 1907. 

{b) Conidia only at the sides of hyphae; not large --Genus Pinoyella 
Castellaiu and Chalmers, 1918. 

(c) Conidia at the ends and sides of hyphae:— 

1. In culture-s fusiform bodies present as septate or non-septate 

spindles. Yellow favic scutula not present in lesions:— 

(a) Conidia on short stalks:— 

(1) Attack hairs or hair follicles:— 

(i.) Grows in and on the surface of the hair. Is 
often pyogenic and of animal origin— 
Genus hctotnchof'hyton Castellani and 
Chalmers, 1918. 

hi.) Glows mainly in the hair, but a few mycelial 
filaments and spores can be found out¬ 
side the hair. Not pyogenic; ot human 
origin—-Genus Scntnchophyton (Castellani 
and Chalmers, 101S. 

(ni ) Grows entirely 111 1 lie hair, and filaments and 
spires cannot lie found outside it. Not 
pyogenic, except most rarely. Of human 
oiigin- ■ Genus Truhophytou Malmslen, 

J -^-4 .*> 

(j) Do not attack hairs or lian 'olliclos — - Genoa 
A trichophyton Castellani and Chalmers, 1918. 

(b) Conidia sessile — Genus Micrasporiim Gruby, 1843. 

2. Ill cultures fusiform bodies present in the form of swollen 

claviform ends oi filaments. Yellow favic scutula present 

in lesions—Genus A chorion Remak, 1845. 



Fig. 496. —Trichophyton currii, Chalmers and Marshall, xo show Fungus 

in Hair. 
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Genus Mierosporum Gruby, 1843. 

Definition.— Gyiimoascacca: with only Fungi Imperfecti forms 
known; producing in the lesions mycelial filaments and mycelial 
spores, which are small, roundish, and about 2-3 microns in diameter. 
In cultures hyplia: bearing sessile conidia may be seen and septate 
or lion-septate fusiform bodies. The lesions in man do not produce 
yellow favio scutula. 

Type Species. —Mierosporum aitdouini Gruby, 1K43. 

Remarks.— The fungi belonging to this genus tire, generally para¬ 
sitic in the hairs and hair follicles but may attack glabrous parts. 
When parasitic in the hails they uivohaiaclerized by the mycelial 
spores being roundish, snail [2 to j /t), and irregularly arranged 
in a mosaic-like manner. They a re easily cult ivated on Sabouraud's 
and other sug.ir media (see Genus Trichophyton, p. 99b). In cultures 
the microsporoiis prolilerate by sprouting willi branching of the 
mycelium: and aI»o, oiteii, by- 

1. Spore-Hearing Hypha - ol tvjie Acladiutn, the conidia being 
oval, 3 to 4 //. in length, and 2 to 3 //, in breadth. They are not 
supported by short stcrigmata. as is the case in the genus Tricho¬ 
phyton. 

2 . Terminal Septate or Non-Septate Spindles. —These structures 
are found at the end of ceit.mi filaments, and may be considered 
to be modified leiminal conidia. They are largo tusiform struc¬ 
tures, 30 to 1 )i 1 11 in length, and 15 to 18 /i in breadth. They have 
granului contents and may be septal 0 or non-septate. Tlie surlace, 
especially at the apex, presents some peculiar hail -like formations 
which are not obseived in the spindles of the fungi of the genus 
Trichophyton. 

3. C hiamydos pores.-- Certain mycelial ameles become expanse, 
ovoid, or anipiillifoun, 22 to is //,111 length, and f> to «S /t in breadth. 
Their protoplasm may be granulai. and ibo membrane may become 
much thicker and have a double contoui. These elements are 
chlamydospores. They aie generally found when the fungi vege¬ 
tate under unfavourable conditions. Another structure often 
seen in fungi of the genus Mierosporum are the so-called denticu¬ 
late or pectinate bodies, which are mycelial segments, generally 
curved, showing on one side - the convex side as a rule—several 
small protruding processes. Kodin has demonstrated these pro¬ 
cesses to be mycelial tubes arrested in their development. 

Pleomorphism. After a time, and often rapidly, the cultures of 
microsporons lose ilieir characteristics and become pleomorphic. 
This phenomenon is not veiy prominent, however, in tlie most 
important species- viz.. Mierosporum aitdouini- -while it is very 
accentuated in some microsporons of animal origin, especially 
Af. minimum, in which, according to the complete investigation 
carried out by bod in, two types may be met with:— 

1. The downy type [Acladium type). 

2. The glabrous type ( Endoconidium type). 
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1. The downy type is found on the ordinary sugar media in 
which there is an abundant development of white duvet. Micro¬ 
scopically, fructifications of the type Acladiutn are seen, the spore- 
bearing hyplue presenting numerous lateral soxile conidia. Sub¬ 
cultures will always give rise to the same downy type. 

2. The glabrous type is observed on wort agar. The growth 
has a smooth surface, without duvet. Microscopically, short 
strings of hyaline, ovoid, or cylindrical conidia are seen inside the 
terminal segments of the fert ilc* hyplue. hat eral conidia are absent. 

Mode of Infection. —Infection "takes place from man to man in 
the case of microsporons of human origin: from the lower animals 
to man in the case of microsporons of animal origin. The human 
microsporons [M. audouini, M. velveticum, M. umhonatum, M. 
lardum) do not seem to be inoculablo info tin' lower animals 


Taiii-k suowjno Species op Mickuspoki'm P.MSAsiriu nx Man. 


( (CIlUs. 


/ of human origin 


Microsporum Gruby, 


of ;unm;il origin 


S|«m ies. 

I’M. audouini Gruby, 1843. 

J M. vflvelicum Sabouraud, 11)07. 
|M. uinlxmatum Saboimuid, 1907. 
'.VI. i.irdum Sabouraud, 1909. 
r M. s. ■utciini Priestley, 1914. 

M. minimum Lc Calve et Mal¬ 
herbe. 1S98. 

M. I.iuosiim Sabouraud, 1007. 

M Jt'liiit'iiin C. Pox and lilaxall. 

1S90. 

■ M. tulvum LI ri burn, 11)1)7. 

M. piilxsseriin Sabouraud, 1909, 

M vlln-um Mmno, 1907. 

M. tomrntosiiin Pelagatti, 1909. 
.M iris Pumiu. 1912. 

M. il.ivetciMis Hurt a. 101 . 1 . 

„M. depruiperaUim Giieguen, 101 J. 


Some species (A/. audouini, M. velvet icum, M. umbonatum, 
Al. Lardum) seem to be parasitic on man onlv: others (M. I a nosum. 
At. felineum, M. minimum, etc.) are parasitic on the lowei animals, 
but occasionally infect man. 


Microsporum audouini ('.ruby, 1N43. 

This parasite was described by Gruby in 1.843, lfut his investi¬ 
gation was foigottcn, till Sabouraud, in his classical researches 
on ringworm in 1892, demonstrated the plurality of species of 
the fungi found in tliis affection, and showed that a form of tinea 
capitis was due to the microsporon described by Gruby. 

Parasitic Life.- -Around the affected hairs the fungus forms by 
means of its mycelial spores a white opaque sheath, extending 2 
or 3 millimetres above the opening of the hair follicle. The sheath 
is composed of a mosaic of small, roundish, or polyhedral spores, 
the diameter of which varies between 2 and 3 //. I11 the interior 
of the hair a few mycelial filaments of the fungus may be observed. 
The fungus very seldom attacks glabrous parts of the body. 
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Saprophytic Life—Cultures. — Microsporum audouini grows well 
on Sabouraud's maltose agar and other media. The rate of growing 
is slow. In maltose agar the growth becomes evident about a 
. week after inoculation under the appearance of a plaque of a so- 
called ‘ satiny aspect,’ beneath the surface. Tn a few days more, 
aerial hyplwe develop, extending above the surface. When the 
development is complete-- generally this takes about six to eight 
weeks—the growth is roundish, covered with short greyish duvet, 
and presents often a central knob, and some concentric rings of 
a whitish-greyish colour. The cultural characters, however, are 
variable, and pin morphism occurs. The cultural characters have 
•beenthoroughly investigated by Sabouraud, Fox and Blaxall, Bodin, 
and others. The fungus very slowly liquefies gelatine; on potatoes 
it produces a brownish discoloration compared by Sabouraud to 
the colour of dried blood. 

Reproduction.- -This takes place- - 

1. By sprouts from the mycelial tubes. 

2. By small terminal and lateral conidia, there being spore- 
bearing liypluc of type AcLulium (see Fig. 494b 

3. By large unilocular or multiloculur spindle conidia. These 
spindles are. large structures 30 to 60 p in length, and 15 to 18 p in 
breadth. They may be septate or non-septate. 

4. By formation of chlamydospores. 

Pathogenicity.---. 1 /icrospar am audouini causes the most obstinate 
form of tinea capitis. The patches affected are often large, scaly, 
and present stumps, provided with an opaque whitish sheath. It 
seldom attacks glabrous parts of the body. M. audouini is ex¬ 
tremely common in England; but rare in the South of Europe 
(Italy), and extremely rare in the tropics. We have, never seen 
cases of ringworm din- to . 1 /. audouini in Equatorial Africa or 
Ceylon, but a lew e.ases have been described in Brazil, in Mada¬ 
gascar, and in Senegal. 

M. audouini sec-ms to live only on the human subject, but closely 
allied species have been found by Fox in cats, by Bodin in dogs, 
and by Bodin, Fox, and others, in hoises. 

Microsporum velveticum Sabouraud, 1907. 

Resembles closely ill. audouini, but t he cultures are more velvety, 
the duvet being white instead of greyish, and of closer growth. 
Not inoculable into guinea-pigs.. This species seems to be fairly 
common in North America. 

Microsporum umbonatum Sabouraud, 1907. 

Found by Sabouraud m two cases of microsporosis of the scalp 
contracted in Russia. The appearance of the growth when it has 
reached complete development (about twenty-five to thirty days 
after inoculation) has been compared by Sabouraud to the appear¬ 
ance of an ancient round shield, with a central conical formation 
representing the umbo of the shield. Not inoculable into guinea- 
pigs. 
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Microsporum tardum Sabouraud, 1909. 

Found by Sabouraud in cases of microsporosis capitis clinically 
identical with the type caused by M. audouini. Differs from 
M. audouini by the growth being mucli slower and scantier, and 
the duvet being shorter. 

Microsporum lanosum Sabouraud, 1907. 

Synonym .-—Microsporon audouini var. canis Bodin, 1897. 

Commonly found in dogs. May affect man, causing a type of 
severe tinea capitis; may also produce forms of tinea barbae and 
tinea corporis. 

On Sabouraud’s agar the growth is at first similar to M. audouini, 
only more abundant and more downy. Later --twenty-five to 
thirty days from inoculation -the central portion of tin* growth 
becomes umbilicated, the depression being surrounded by a ring 
of snow-white duvet, which in very old cultures may become 
yellowish. Isomorphism is common. 

Mierosporum felineum C. Fox and Blaxall, 

Common in the cat in England, North America, and Belgium; 
may infect mail, attacking hairy and lion-hairy regions ot the body. 
On Sabouraud's agar the growth is rather abundant, discoid, with 
flattened surface, showing no furrows, and covered with a large 
amount of grey duvet. The fungus is easily inoeulable into cats, 
dogs, and guinea-pigs. 

Microsporum minimum Lc Calve and Malherbe, 1898. 

Synonyms. -Microsporon audouini var. cquinitm Bodin, 1896; 

*Trichophyton minimum Le Calve and Malherbe, 1808. 

Very common in foals; may infect man, giving ri*e to a mild 
type of tinea corporis, which gets cured spontaneously. 

On Sabouraud's and glucose agar the growth is deeply furrowed, 
and, in contrast to all other microsporons, duvet is absent, or, when 
present, is very scanty, very short, and of a pinkish colour. 

Microsporum fulvum Urihuru, 1907. * 

Found by Uriburii in cases of tinea capitis in the Argentine. 
It grows very rapidly on Sabouraud’s agar, the growth presenting 
a central umbo , or projection, surrounded by a brownish powdery 
ring. The peripheral zone of the growth is covered wit h whit e duvet. 

Microsporum pubeseens Sabouraud, 1909. 

Discovered by Sabouraud in a case of tinea capitis contracted 
r in New York. It grows rapidly on Sabouraud’s medium, the 
culture being characterized by the presence of abundant but very 
delicate silky duvet. At complete development—about thirty 
days from inoculation—the growth may have a flattened surface, 

63 
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or some furrows, radiating from the centre, may be present. The 
central portion, which is covered with rather long, white duvet, 
is encircled by a zone of powdery appearance; outside this there 
is the peripheral zone covered by the extremely delicate, character¬ 
istic, silky-like duvet. 


Microsporum villosum Mimic, 1907. 

Found in Belgium by Mimic in a child sut'feiing from ringworm 
ot the litiii clinically identical with the type caused by M. audouini. 
Oil Sabour.iud s agar the giowth at complete development is ; bout 
6 centimeties in diameter: the central portion is flattened, with 
powdery, slightly biownish surface. This is mu rounded by 
mammillary, downy formations, which deciease in size towards the 
periphery. 

Microsporum tomentosum lYlagatti, 1909. 

Found Jiv IVlagafli in Sardinia in a case of mierosporosis capitis, 
clinically identical with the usual type c.uw-d by M. audouini. It 
grows rapidly on Saboiiraud's agar. The growtli at complete de¬ 
velopment has a somewhat flattened appearance, but several 
furrows are present, originating from the eential portion, which 
irrtv be 111nlnlie.ited. The whole siirlace is eo\ered by thin white 
duvet. 

Microsporum iris Pasini, 1911. 

Discovered bv Pasini in Italv in some cases of mierosporosis 
capitis, clinically somewhat diffeient from the usual type. The 
fungus grows well on Sabouraud’s agar. At complete develop¬ 
ment -twenty-two to twenty-six' davs from inoculation- the. 
growth presents a central knob covered with white duvet, and 
surrounded by white and brick-red rings, alternating. 

The mierosporosis capitis due to this mierosporon is charac¬ 
terized by the hairs remaining nearly of normal length, and pre¬ 
senting a while-greenish discoloration. 


Microsporum flavescens P. Florta, 1912. 

Isolated by Tforta from some circinate squamous patches situate 
on tlie neck of a child in Brazil. ( irows rapidly on Saboiiraud’s agar: 
the growth is ol a vellow colour: there is a depression at the centre, 
from which radial<• lour or five shallow furrows. Pleomorphic 
duvet appears quirk 1\\ 

Microsporum depauperatum F. Gu^guen, 1912. 

Isolated by Gu^guen from some circinate, dry, squamous patches. 
In cultures the membrane of some nucleal filaments presents 
peculiar thickenings. Spore-boaring hyplue are not so well differ¬ 
entiated as in other species. 
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Microsporura scorteum Priestley, 1914. 

This parasite resembles M.fuhmn Uriburti, 1909, both morpho¬ 
logically and culturally, and may be identical therewith, as the 
descriptions given in Europe of Uriburu’s parasite are scanty. It 
was found by Priestley in Townsville in Tropical Queensland: 
and occurred in two circular inflamed areas on the calf of a boy’s 
leg. There, was no scaliness, and the luirs were not visibly altered, 
though microscopically they contained mycelium and a few spoies. 

On Sabouraud’s maitose agar it grew rapidly, producing a growth 
like a piece of chamois leather. It slowly digested milk, which it 
did not clot. Mult isepl ate spores were abundant, bul lateral conidia 
were few, 3-4 2-3 microns in size, while elilamydospores were in¬ 

frequent. Nodular hodie*> like those found by Sabouraud in T. 
lacticolor were found. Spiral* were hequent and p» cl inate bodies 
rare. Duvef was formed. 


Genus Trichophyton Malm*ien, US45. 


Definition, -Trirliophytone.T with mycelial filaineius and spores 
piesmit in the h-simi* and conidial-briring hyplue in ruhuus, only 

attacking hails and entirely 
* of human origin. Aline 


* Jf 
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\ * 


> 
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% 

.■ -.y ; 


never pyogenic. 

Type Species.- Trichophyton 
tonsurans Malmsten, 1N45. 

General Considerations. - 
During then p.nasitie life the 
aperies «if the g.-mi- Tricho- 



Fig. 497.- -Trichophyton curm, Fig. 49S. Tnrhophvton currn, 

TO SHOW MYCKLIVL SPORES. JO SlIoW CoHlOIM.-lfl ARIV. HyPIIA. 


phyton vegetate according to two types: (i'i mycelial filaments; 
(2) mycelial spores. 

Tiic mycelial filaments consist of long cylindrical cells, separated 
by septa. The so-called mycelial spores air simply a modific.ition 
of the mycelial filaments, due to 1 lie* septa being much closer, so 
that the cells limited by them are almost as biourl as I hey aie long. 
The term * mycelial spores ’ is incorrect, as they aie not organs of 
reproduction, hut only yegetative organs. 

When the shape of these mycelial spores or simulating niycelia 
is roundish or oval, the filament takes a moniliform appearance. 
Moreover, these cells arc easily dissociated. Such a type is called 
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‘ fragile mycelium. ’ To this type belongs, for instance. Trichophyton 
sabouraudi R. Blanchard. 

When the mycelial spores are square, the filament straight, and 
its articles long, the mycelium is called ‘ resistant.’ This type is 
observed, for example, in Trichophyton tonsurans Malmstcn. 

Cultivation. Most Trichophytons can be cultivated, some cannot. 
The best medium is Sabouraud’s maltose agar, the composition 
of which is the following:-- 


Maltose 

Peptone C.hass,iing 
Agar 

Distilled water 


t grammes, 
i gramme. 
i'5° grammes, 
mo ex. 


On this medium, however, pleomorphism is ol frequent occur¬ 
rence. 

Pleomorphism. ( ulture*> on maltose and other sugar agars of all 
Trichophytons, with the single exception oi T. sabouraudi, becoming 

old, lose their characteristics and become 
co\ ei ed with abundant white duvet. In these 
cultures, which can be considered degenerate, 
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1*1(1. 501.—Trichophy¬ 
ton: Sl'IKAL Hodies. 


(Preparation bom 1, 2. Spure-bearing hypha* 
cultures, alter Hod in.) (Trichophyton ); 3, spore- 
1, Chhiniydospom; 2 and hearing hypha (Micros- 
3, scptatespindk* bodies, fiorum). 


and are generally called ‘ pleomorphic,’ organs of fructification are 
usually absent. By transplanting these cultures, the same pleo¬ 
morphic, downv type oi growth will be obtained: never again will 
the growth show the characteristics of the original young cultures 
directly obtained fiom the lesions. It is impossible to return to 
the original type, even by animal inoculations. 

To prevent pleomorphism, Sabouraud advises the following 

medium- 

Agar.. .. .i-S grammas. 

Peptone Chassaing .. .. 3 to 5 grammes. 

Water ..100 c.c. 
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On- this medium the growth of the various Trichophytons is much 
less abundant than on sugar media, but the cultures are fairly 
characteristic, and do not become pleomorphic. 

Experimental Inoculations. —Certain Trichophytons can be easily 
inoculated experimentally into man and many" of the laboratory 
animals—guinea-pigs, rab- a* 
bits, etc. Sabouraud advises 
the inoculation of portions 
of the cultures to be made 

into a small llictena, arti- * 

ficially induced l>v burning, .. ... . cllAl „ 

such as hy applying to the i^vooku-i.ikk Hows ok Mycelial SroRKs. 
skill a lighter) match. 

The intravenous injection may induce generalized lesions ol 
the internal organs. 

The intraperitoneal injection as done by Citron may induce a 
type of peritoneal pseudo-tuberculosis. 

Mode of Infection. - -Infection may take place from man to man— 
this is generally t he case wit h Trichophytons of t he group endothrix- - 
or from the lower animals to 
man. There is also little doubt 
that Trichophytons may live 
saprophytically in nature, this 
explaining sporadic cases oi 
trichophytoses in man. 



Fig. 503. — Trichophyton currti, 
Four Days' Growth on Sahou- 
raud’s Maltose Agar at 34 0 C., 
to show Whitr Growth with 
Knob-like Centre. 
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Fig. 50 j.— Trichophyton vtolaceum 
vak. khartoumense. 

(Note absence of acuminate centre 
and dark [violet] colour of the 
growth.) 


Reproduction. —This takes place by— 

1. Lateral and terminal conidia, supported by short sterig- 
mata. «■ 

a. Chlamydosporcs; these are rare. 

3. Large terminal septate and unseptate spindles. 

Classification. —The principal species of the genus Trichophyton 
arranged chronologically are:— 
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1. T tonsurans Malmstcn, 1845. 

2. T. sabouraudi K. Blanchard, 1805. 

3. T. violaceum Bodin. Hjo2. 

4. T. sulphur cum C. Fox, kjoS. 

5. T. glahrmn Salx >111 and, 1900. 
d. T. pomatum Snbourainl, 1909. 

7. T. ejfractum S.ilmursiud. mot). 

S. T. circonvolilium Sabouraud. kj(»<). 

9. T. rcyulare Sabouraud, 

10. T. umbilicalnm Sabouraud. 1909. 

11. T. cxsiccatum I'nlmru, kiiki 

12. T. polynomial riilmiu, m«'9. 

13. T. soudancmc Jo\vux, 1912. 

i-j. T. currii Cliulim-is ami Marshall, 1914. 

These may be reeogui/rri as follows:- - 

A. Condition o( mycelium in hair pot definitely staled, hut probably that ot 
the Cm ter if 01 m subdi\lsnm (sn> Ix-lmv) 

(1) In culture- very ('(involuted -('iitoumiulniH 
lb ('ondilion of mycelium in hail dcimitelv stated. 

1 . Mycelium in li.ui lesist.mt to caustic potash, He-ments char.ieUTisti- 
c.illv quadiangul.u in sluipe, with double contour, 4 to <» // in 
breadth, arranged in f.iiily straight ladder-like rows --Cruteriforiu 
HlhtllVtilOH. 

(ti) Cultures tohured and with trains : Tonsurans •’rout' ' - 

(2) Yellow in centre white at periphciy ---7 on'.mans. 

(il As 'tonsurans,’ but, when old. cracked and dry- -T-jlractum. 
f.j) l tr.iiiRe-iedivnf ie, remainder sulphur coloured-- -Sulphnre<im. 
(si Golden-yellow convoluted centre, becoming cr.deriforni 
later— Soudtmense. 

(ft) When old of .1 volk>wish-biovvn coloiu- -Fumalitm. 

[!•) ( u/hnes while wtih 1 rules s : I'nibiluufum giouh ■ 

f7> Deeply iinibilu.ited w.th aureola-- I'mbilitalum. 

(S) Slow growth, surf.u e tracked with diy .'ipi>c,iraitcc»---iiirw'(- 
catuw. 

(0) Giowth at first roundish and then polygonal —Polygonum. 

(1) Culture* white with hnoh-hhe mitre : t urni group : 

(ro) Does not foim duvet -1 mni. 

II. Mycelium in hair not resistant to caustic potash; segments rounded, 
4-7 1/ in diameter, not arranged as a rule in rows, but if a row is 
visible it resembles a string of 1 leads anti not .1 ladder- -Acuminate 
subdivision. 

(a) Without acuminate centre : Violaceum group'.— 

(11) Primary growth violet;— 

(\) Most str.uns 4 o not melt gelatine very rapidly; - 

(i ) Ordinary amount of scaling on the head— Viola- 
reum. 

(li.) Enormous numbeis of scales, followed at times by 
permanent baldness—Var. decalvans. 

(b) Melts strong gelatine \ ery rapidly, beginning as soon as 
growth appears—-Var. khavtoumensc. 

(12) Primary growth white— Glabrum. 

(b) With acuminate centre : Sabouraudi group :— 

(13) Without duvet when old— Sabouraudi. 

(14) With duvet when old- -Pilosum. 

Courmont’s parasites cannot be easily classified. 
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Trichophyton tonsurans Malmstcn, 1845. 

Synonyms. — Trichomyces tonsurans Malmstcn, 1845; Oidinm ton¬ 
surans Zopf, 1890; Trichophyton m<igalosf>orum endothrix Sabourautl, 
1894; T. craieriforme Bod in, 1902, which is tin* term in current 
use in dermatological literature. 

Cause.s a type of tinea capitis some¬ 
what ran; in England, but common 
on the Continent. The hairs are 
broken 2 to 4 millimetres from the 
scalp, and the stumps are variously 
bent. Tin* diseased hairs have a 
powdery, greyish appearance, and 
on pulling them out the roots are 
not black, as in normal hairs. It 
belongs to the type Endothrix. The 
mycelial cells arc large (4 to 5 
quadrangular (so-called ivMstant 
mycelium type). Grows well on p’lvptii.iiion of a h:iii 111 liquor 
maltose agar and other media: on potass,e.atiorSabourautl.) 
maltose agar colonies are white or 

yellowish, often eratei ifomi, ami present a velvety surface at 
first, later powdery. I11 hanging-drop cultivations spoie-hearing 
fructifications can be seen. 

T. tonsurans, besides producing a type oi tinea capitis, produces 
also a form of tinea corporis and a trichophytosis ol the nails. 

Trichophyton sabouraudi K. Blunchaul, 1895. 

Synonym. --Trichophyton acuminatum Bodin, 1902. This is the 
term commonly used in dermatological works. 

This Trichophyton is of the type Endothrix. Mycelial threads 
have a moniliforin appearance, and their articles become easily 
dissociated (so-called fragile mycelium'). Grows well on maltose 
agar, giving rise to conical white colonies: often acuminate with 
central plumes, and occasionally may present yellowish or pinkish 
rings: older cult in os may present a powdery Mir face of a dark 
pinkish colour. Pleomorphism always absent, lit hanging-drop 
cultures aerial filaments with lateral conidi.i are seen. 

T. sabouraudi causes a form of tinea capitis called by Sabourautl 
' tondante peladoide,’ and also a variety of tinea circinata. 

The tinea capitis induced by this fungus is also known under the 
name of ‘black-dotted ringworm.' The hairs got broken lower 
than in the type of ringworm caused by T. tonsurans. The stumps 
are on the same level as the surface of the scalp, and appear as 
black dots. 

Trichophyton pilosum Sabourautl, 1909. 

Very similar to T. sabouraudi, from which it differs only by the 
cultures being covered, when old, by a dense, short, white duvet. 
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Trichophyton soudanense C. Joyenx, 1912. 

Endothrix: very similar to T. tonsurans. 1 n the hairs the mycelial 
spores are generally rectangular, arranged in long strings. On 
Sabouraud’s agar the growth appears three to four days after in¬ 
oculation as a small yellow nodule; later, the peripheral portion 
of the growth appears white. It has been found by C. Joyeux in 
cases of tinea capitis in the Sudan. 

Trichophyton violaceum Rodin, 1902. 

Discovered by Sabouraud ui cases of tinea barlnc; type Endo¬ 
thrix. The growth on malluse agar is of a light brownish or greyish 
colour, with moist surface, and later becomes violet. 

This species is common in Italy and North Africa. In Ceylon 
a variety of thi^ fungus produces a type of very common ring¬ 
worm of the scalp in children, with white patches covered by 
enormous numbers of pit vria-ic squama*. The patches often remain 
permanently bald. The Ceylon fungus is endo-ectothrix, and 
although culturally is hardly distinguishable from T. violaceum , 
is probably a different variety (var. deealrans Castellani. 1913I, as 
it produces lesions generally different from those induced by 
T. violaceum. In the Sudan it appa.re.utlv liquefies gelatine more 
rapidly (var. khartoumensc Chalmers and Macdonald, 1915}. 

Trichophyton glabrum Sabouraud, 1909. 

Closely allied to T. violaceum, but shows a more rapid growth, and 
no violet pigmentation develops. Surface smooth and moist. 

Trichophyton sulphureum C. Fox. 190S. 

Described by Colcott Fox in some cases of tinea capitis in Eng¬ 
land. Endothrix type. On Sabouraud’s agar the growth is 
characterized by a central reddish nodule, which later becomes 
crateriform, assuming a speckled appearance. The rest of the 
culture has a delicate but distinct primrose or sulphur colour. 

Trichophyton plicatile Sabouraud, 1909. 

Colonies closely resemble t hose of T. tonsurans, but have a creased 
appearance, bound by Sabouraud in cases of sycosis. Scqueira 
has observed it in a case, of trichophytic granuloma. We have placed 
the fungus in the genus Xeotriehophyton (p. 1001). 

Trichophyton circonvolutum Sabouraud, 1909. 

Endothrix; somewhat similar to T. plicatile ; the growth has a 
convoluted surface. Found by Sabouraud in cases of trichophytosis 
* contracted in the Sudan and Daliomy. 

Trichophyton exsiccatum IJriburu, 1909. 

- Found in Argentina by Uriburu. Endothrix; very slow growth; 
crateriform colonies, with surface finely cracked, and of a dry aspect 
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Trichophyton polygonum Uriburti, 1909. 

Endothrix. The growth is at first roundish, then takes a char¬ 
acteristic polygonal outline. The central part is crateriform. 

Trichophyton regulare Sabouraud, 1909. 

Endothrix; very similar to T. tonsurans, the cultures being at 
first crateriform; then, the edges of the crater becoming under¬ 
mined, the growth takes a peculiar pouch-like shape, with several 
radiating small sulci. Tin; characters of the fungus show always 
the greatest regularity, never changing: lienee the name T. regulate 
given to it by Sabouraud. This fungus was found by Balia Tavern. 

Trichophyton umbilicatum Sabouraud, 1909. 

Endothrix: cultuies are deeply umbilicated: present at the 
periphery fine radiating liyplue, forming a sort of aureola. 

Trichophyton fumatum Sabouraud, 1909. 

Cultures crateriform, taking when old a yellowish-brownish 
colour, compared by Sabouraud to the colour ol a dead leaf. This 
Trichophyton is fairly common in some parts oi Italy. 

Trichophyton effractum Sabouraud, 1909- 

Cultures at first very similar to those of T. tonsurans-, being 
crateriform; when old, the growth becomes very dry, and the 
surface splits from the edge. 

Trichophyton currii Chalmers and Marshall, 1914. 

This fungus was found in an epidemic of ringworm in a Khartoum 
school. It is not the common tungus ol the town, which appears 
to be T. violaccum var. khartoumense. T. currii is oi the type 
endothrix, and grows aerobically, but not anaerobically. It forms 
laddcr-likc rows of mycelial spores in the hairs. These spores are 
usually 4*2 microns in breadth, and they and the mycelium resist 
the action of caust ic potash. It forms neither acid nor gas in mono- 
saccharids, disaccharids, trisaccharids, polysaccharids, glucosides, 
or alcohols. It does not alter litmus milk. It dues not liquefy 
gelatine. On Sabouraud’s agars it produces white growths with a 
central knob, a white plateau with a slight circular marking, and a 
peripheral fringe. It grows on carrot, potato, but was not char¬ 
acteristic on beetroot, and was poor on Buchanan's and Loc filer's 
media. Inoculations directly from the patients' heads failed in 
monkeys, cats, dogs, and mice. In man it gives rise to a type 
of tinea capitis tropicalis. 

Genus Neotrichophyton Castellani and Chalmers, 1918. 

Definition. —Tricliophytinea; with mycelium and spoies present 
in the lesions, and conidial-bearing liyplue in cultures, attacking 
hairs, but with mycelial spores and filaments outside the hair shaft. 
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Type Species.- -Ncofrichophyton flavum Boilin, i<)02. 
Classification.— TIhto arc* only iwo species, which may be dis¬ 
tinguished as follows:— 

A Cultures cerebriform- -Flavum. 

M. Cultures crateritorni and creased- Plituitilc. 


Neotrichophyton flavum Boilin. i<)02. 

Synonym.-- Trichophyton cerobrijoimt' Sebouraiul, if/iq. 

Differs from Trichophyton tonsurans bv the cultuies being m e 
brifomi, ami by becoming rirnmv-wliitc when old. 

Pathogenicity.— Induces a type ol tinea miporis and a lorni of 
sycosis. Inoculable into guinea-pigs. 

Neotrichophyton plicatiie Sabouraud. np»q. 

Synonym.-- Tricophyton piimtik Saboui.iud, iqi.y. 

Colonies closi‘]\ leseinble tlmnc of Trichophyton tonsurans, but 
have a creased appearance with white, powdery sui lace. Found by 
Sabouraud in nwsol sycosis. Sequeir.i has ob‘.cr\ ed it in a case oi 
irieliopliyt ic granulonu. 

Genus Ectotrichophyton C.istellani and Chalmers, 191N. 

Definition.- - Tricliojiliytonea- with niyeelium and spores present 
in the lesions, and conidial-bearing livpiia in cultures; attack lupis 
and hair follicles, gi owing in and on tliesui face of the hairs; is oltcn 
Pyogenic and of animal origin. 

Type Species .--lictotrichophxton mentn^rophytes Kobin. 1S53. 

Classification.- The genus is cnpnblc of division into three sub¬ 
genera by 1 he following charact ers* 

A. 1 - ctotrickophyton 

With small .spores about t to 4 minoib in diumelei, forming a shealli 
outside the hair shaft, on dissociation ol which they are seen to 
form chains; with sinuous and quadrangular hypluil segmenLs, 
together with spores oi varying diameter and air-bubbles, inside 
tin* hair shaft; with cultuies easily obt.iiliable, of lapid growth, 
and ol considerable vitality, cliaracteiized by plaster-like or floury 
centres smrounded by a fringe, when grown on Sabouraud’s proof 
media, ami by successful inoculations into animals—Subgenus 
M icrolnchoph vlon . 

It. l-'ctotrichophyloH 

With large spores about 5 to 7 microns in diameter, forming a sheath 
outside the hair shaft, on dissociation of which they are seen to 
form chains, and with sinuous hyplial segments, together with 
large-sized spores and air-bubbles, inside the hair shaft; with 
cultures easily obtainable, but of slow growth in temperate 
climates, though much more rapid in tropical climates, character¬ 
ized by their tendency to resemble (at all events when old) those 
of the Achorions, and capable of being inoculated into animals— 
I. With early formation of a duvet—Subgenus Ectotrichophyton. 

II. Culture sooner or lator resembles that of A chorion schocn- 
leint —Subgenus Favotrichophylon. 
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Eetotrichophyton (Favotrichophyton) Castellani and Chalmers, 

1918. 

Definltion.—Kctotnchophyton with the characters given above 
for favotrichophyton. 


Type Species.— Ei totnchnphvton 



I'u’.. 50O. - - !• ctotrichophxton ths- 

001 dot . NiNKTivhN Days’ Ckdw 111 
on S\m>i*KAUi»'s Mat tosh Ao\r 
at 


ides Sabouraud, iqoy. 



Fit. 507 i.ctiitrichut'hytvH dis¬ 
coid ft: Forty-two 1)\ys’ Crow i n 
ON SaBOURAUP’s MAl.llAh Ac.ar 
A! 12 ° r 


Classification. The FavotiKhophyton species whith are known 

are _ 

h. vcmtcosim Bodm, 1002, 

K. ocliraceum Sabouraud, 1900, 

E. album Sabouraud, 1909, 

E. disco ides Sabouraud, 1909. 

E. luxurious Brault and Viguier. 1914. 

wliii h may In: differentiated as folluw*:- 

A. Condition of mycelium in hair not ilelmilely staled. - 

1 . Young cultures white in colour, and soon resembling those of 
A chorion schoenlenn, but sunk into the medium -Album. 

It Condition of mycelium m hair that of .in coin endulhriv: - 

JI. Cultures grey in colour, humid, with verrucosc surlace- -I'm 11- 
co>um * 

III. Young cultures ol a yellow ochre colour -- Ochraccuin. 

IV. Cultures yellowish-brown or greyish-yellow, ciijioln-sluiped, 

humid, with usually smooth surfaces, and not resembling tin 
Acliorion cultures until ohl— Discoides. 

V. Very rapid development— Luxuriant. 


Eetotrichophyton verrucosum Bodin, uu-2 

Synonym. —Trichophyton verritcoshtn Bodin, 1902. 

Endo-ectothrix, mogalosporon, faviiorm. This fungus, though 
producing tjqiical trichopliytic lesions when parasitic, -hows cul¬ 
tural characters somewhat similar to an .acliorion, the growth, 
which is white, being often convoluted or corcbriiorm. It is 



1004 


ASCOM YCETES AND HASIDIOM YCF.TES 


found in donkeys, and may infect man. The same or similar 
species are found parasitic on the horse and on some birds, and may 
also infect man. 

Ectotrichophyton ochraceum Sahouraud, 1909. 

Synonym. — Trichophyton ochraceum Sabourand, 1909. 

Type Ectothrix, of animal origin; cultures somewhat similar to 
favus. On maltose and glucose agars the colonics are character¬ 
ized by an ochre-vellow knob; portions of the growt h may be covered 
by an extremely short, almost invisible, duvet. On 01 dinary agar 
the surface of the colonies is ccrebriform. Optimum temperature, 
25“ C. It is easily inoculated into guinea-pigs. 

Ectotrichophyton album Sahouraud, 11)07. 

Synonym.— Trichophyton a 1 ln,m Sahouraud, 1907. 

The cultures are extiemcly like favus, hut are generally less 
bulging, moie deeply umbilicaled, and more regularly ioklcd; 
the growth deepen- in the medium: some white duvet present. 
Optimum temperature, 25 (\ fan he inoculated into guinea-pigs. 

Ectotrichophyton discoides Sahouraud, 1909. 

Synonym. — Trichophyton■ disi aides Sahouraud, 1909. 

Endo-ectothrix, megalosporon, taviform. Somewhat similar to 
E. album, but the growth, which is almost a perfect disc, has a 
more flattened surface. There is often a central knob. The whole 
growth has a brownish-yellowish coloui, with a moist surface, 
somewhat resembling the non-pigment ed cultures of Trichophyton 
violaceum. It occurs in Egypt and in the Anglo-Egyptian Sudan, 
as described by one of us. 

Ectotrichophyton luxurians Brault and Viguior, 1914. 

Isolated from cases oi kerion in Algeria. Very rapid growth with 
faviiorm appearance. 

Ectotrichophyton (Microtrichophyton) Castcllani and 
Chalmers, 1918. 

Definition. —Ectotrichophyton with small spores 3-4 microns in 
diameter. 

Type Species.— Ectotrichophyton (, Microtrichophyton) mentagro - 
phytes Robin, 1853. 

Classification.- - The following species are known:— 

E. mentagro phytes Ch. Robin, 1853. 

E. farinulenium Sahouraud, 1910. 

E. persecutor Sahouraud, 1910. 

E. granulosum Sahouraud, 1908. 

E. lacticolor Sahouraud, 1910. 

E. radiolatum Sahouraud, 1910. 

E. felineum R. Blanchard, 1895. 

E. denticulatum Sahouraud, 1910. 
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They may be differentiated as follows:— 

A. Grows best on agar without sugars— Persicolor. 

B. Grow best on agar with sugars:— 

I. Growth white, elevated centre, powdery surface, radiating 
furrows. 

(a) Furrows well marked. Pure white— Mentagrophytes. 

\h) Furrows poorly marked. Not so whit e—Radiolatum. 

II. Growth white, discoid, umbilicated, but later knob in ccutre; 
white powdery surface, radiating furrows -i'arinulentum. 

III. Growth white, yellowish, dotted with granular projections-- 

Gtanulosum. 

IV. Growth cream while to yellowish, not granular —Lacticolor. 

V. Growth white, with umbilicaled centre, with numerous radiating 
projections at jieriphery. 

(a) lVojeotions well marked -Vclineum. 

( b) Projections poorly marked —Uenticitlalmn 

Ectotrichophyton mentagrophytes Ch. Rubin, 1853. 

Synonyms. — Microsporon mentagrophytes Robin, 1853: Sporu- 
Irichummentagrophytes Saccardo, i<S8(>; Trichophytongypsemn Bodin, 
1902; T. a stern ides Sabouraud, 1909; Trichophyton mentagrophytes 
Robin, 1853. 

Endo-cctotlirix: mvcolial sports arc mostly situated outside 
the cuticle of the hair, while a few are found in the interior. The 
latter are. 5 to f» pt in size; those outside, forming the parasitic 
sheath, are of very unequal size (2 to ir /«'. 

On Sabouraud’s agar the growth is ol white colour; the centre 
is somewhat elevated and covered by duvet; the rest of the growth 
has a powdery surface, and often presents several radiating furrows. 
At the periphery numerous tapering projections are observed. 
This Trichophyton is of animal origin, being found in horses, cows, 
dogs, and, perhaps, pigs and sheep. In man it is pyogenic, causing 
a type of trichophytic sycosis, kerion, and also a pustular type of 
tinea corporis. 

The following five species are very closely allied to E. mentagrophytes :— 

Ectotrlehophyton farinulentum .Sabournud, 1910. 

Synonyms. — Trichophyton gypseum Bodin, 1902, pro parte; Trichophyton 
fari lutuntum Sabouraud, tqu#. 

Found in cases of kerion by Sabouraud. On maltose agar the growth is 
at first discoid, umbilicated, with a white powdery surface and several radiat¬ 
ing furrows. Later, the central part becomes raised, forming a knob covered 
with white duvet. On agar media not containing sugars the growth is at 
first smooth, "without any duvet, ol moist appearance and yellow colour; 
while later the central part becomes downy, and the peripheral portions take 
a powdery aspect. 

Eetotrlehophyton persleolor Sabouraud, 19m. 

Synonym. — Trichophyton gypseum Bodin, 1902, pro parte: Trichophyton 
persicolor Sabouraud, 1910. 

Found by Sabouraud in cases of pustular ringworm of the palms of the 
hands and of*the beard. In contrast to all other species of Trichophytons, it 
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grows toiler on agar wilhout sugar than on sugar media. The cultures are 
of a pinkish-reddish colour. The appearance of the colonies has been aptly 
compared by Adamson lo the skin of a very ripe peach. 

Ectotrichophyton granulosum Satouraud, 

Synonym. — Trichophyton gypseum Bod in, pro parte, Trichophyton 

granulosum Sabouraud, igox. 

The growth on Sabouraud's agar is discoid, often umbilicated; powdery 
surface of a white-yellowish cnlnm. with granular formations or prominences 
dotted all over. 

This Trichophyton is found in the hoise, in which it produces a peculiar type 
of trichophytosis, with i*\tn*nii*ly numerous, very small, patches. It has been 
observed in" man in Italy hv P.iil.i I'avera. 

Eototriohophyton laoticolor Satouraud, 19m. 

Synonym, — Trichophyton g] pseum 1 Judin, pm parte; l tii h>‘pliytnu luiti olor 
Sabouraud. 1910. 

The cultures arc discoid ll.ittened, with shallow fuirows radiating from 
the centre. The t olour is rr<-am-white. with occasionally a slight yellow tinge, 
in old cult me* th'-ro is abundant pleomorphic duvet. Can easily be inocu¬ 
lated in guinea-pigs. 

Ectotrlchophyton radiolatum Sabouraud, 19m. 

Synonym. - Truhophvliw cv pseum liodin, ptoparte. 7 ritle'phvtnn ra Iml-Unm 
Satomaud, lyin. 

Isolated by Sabouraud from cases of keiion. Very similai to li. menta- 
grophytts, iiom which it ditiers in cullure by the colour being of less pure 
white, and by tins radiating piojections toing less maiked or absent. Alter 
three to four'weeks abundant white plcomorphh duvet appears 

Ectotrichophyton felineum K. Hl.inoh.ml, 1N05. 

Synonyms. Trichophyton niccnm Sabnurnud: T. radians Sabnu- 
rati'l, K)o(j: T. felineum K. Hl.mrliiiitl. 1 *Sc>5- 

Endo-octothrix: causes often a pu-tular ringworm of the body; 
less frequently attacks the hairs. In the pustules I roc spores and 
a few mycelial elements ate seen: in the. ntfeoted hairs the spores 
forming the pirasitie sheath are ot laigc dimensions, 7 to (j pi in 
diameter. The growth on S tbouraud's medium is umbilicated, 
with a white powdery surface and numerous radiating projections 
at the periphery. 

Pathogenicity .---This fungus is found in tin* cat, and probably 
also in horses, cattle, dogs, sheep, and pigs. In man it causes a type 
of kerion cclsi and also a type of vcsiculo-pustular tinea corporis, 
called by Sabouraud ‘trichophytosis circinata disidriformis,’ and 
* herpes iris vesimlosus ’ by IhVtt. 

Ectotrichophyton dentieulatum Satouraud, 1910. 

Synonym. — Trichophyton murum Sabouraud, pro parte. T. dentieulatum. 

Almost identical with /-.. felineum, but in cultures the radiating projections 
are much sliorter and more pointed. 

Ectotrichophyton (Ectctrichophyton) Castellani and Chalmers, 

191#. 

Definition.— -Ectotrichophyton witli large spores about 5-7 
microns. 
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Type Species. — Ectulrichophyton (Ectotrichophyton) me^nini R. 
Blanchard, 1895. 

Classification. —-Thefollowing species arc known:— 

/:. megnini (R. Blanchard, 1895). 

E. equinum ((iedoelst, 1902). 

E. vinosum (Sabouraud, 1909). 

E. nodoformans (Castellani, 1912). 

They may be distinguished as follows: — 

A. Mycelial spores very large, S 0 microns 111 ihameler:- - 
I. Old cultures pinkish- -Mrquini. 

II. (> 1 « 1 cultures 1 leep wine 1 eil -Vinnottn. 

13 . Mycelial spores not large, J-4 micron- m hre.ultU - - 
I. Siirlace growth ulmiulanl, dark red ■E l uinuin. 

II. Surlace growth scanty and colourless submerged poiiion U'.ck 
red —Xoilof animus. 

Ectotrichophyton megnini K. Blanchard, 1S95. 

Synonyms. -- Trie Imphy/nu rosritm Bodin, 1902; T. rosamnn 
Sabouraud, 1902: T. me^nim R. Blanchard. 1895. 

Endo-ectothrix. nn-galosporon, dc.wny-cuhui e tvpe. Mycelial 
spores lomid in the luirs are ver\ large, N to 9 p in di.iineter. O11 
maltose agar the growth is at first while, witli a velvety appear¬ 
ance; later, pinkish, nr ol a dee]) lose colour. Du\et becomes very 
abundant in old eultuies. It is parasitic 111 low Is and pigeons: 
may infect mail, causing a vaiietv ol tinea baib.e without suppura 
tion. 

Ectotrichophyton vinosum Sabouiaud, hhi. 

Synonym- - Trichophyton vinosum Sabonrand, 1909. 

ICndo-ectol hrix. megalos])oion. of downy-cull lire tvpe. Is ver\ 
similar to E. m'gnini, 1ml the eolnur ot old eultuies i-> ol a dee]) 
wine red colour. Abundant dnvet. I'mind by Sabouiaud in a 
case of tinea circiuata. 

Ectotrichophyton equinum (iedoeKt, 1902. 

Synonym.-- -Trichophyton equinum (iedoelsl, 1902. 

Endo-cctotlirix. megalosporon, downy-cubure type. Mycelial 
spores ot oval shape, 4 to b fi in length, 2 to 4 in breadth. On 
maltose agar the growth is orbicular, with abundant duvet; later 
on, the portion of the growth which is in coni act with the medium 
becomes yellowish and afterwards dark red. It is parasitic in 
the horse, and may infect man. 

Ectotrichophyton nodoformans Castellani, 1912. 

Synonym. — Trichophyton nodoformans Castellani, 1912. 

Found in Ceylon in cases of dhobi itch and tinea barbie: not. 
very abundant in the lesions. O11 Sabouraud's agar the grow Ih is 
white, with a powdery surface and a central small knob. The 
growth deepens in the medium, and the submerged portion has a 
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characteristic brick-red colour, which generally disappears after 
repeated transplantations. The surface growth is whitish. 

Glucose Agar. —Growth somewhat more abundant than in 
Sabouraud’s agar. Colour of the surface and submerged growth 
white. Red pigment usually absent. 

Maltose 4 per cent.- -Scanty growth, no pigment. 

Glycerine Agar.- -Growth fairly abundant, no pigment. 

Agar. —Scanty growth, whitish. 

Saccharine. —Same as agar. 

. 1 donife. —Same as agar. 

Pathogenicity. --The iungus gives rise to a peculiar type of tinea 
crurih (p. 204 2), with very thick, elevated margins and deep-seated 
nodules. It has pyogenic propert ies, and ina v spread t o other parts 
of the body, in addition to the inguinal regions, ft is capable of 
affecting the hair follicles. In one of our cases the fungus affected 
the hairs of the beard, producing a typical * kerion barbae.' 

Genus Atrichophyton Cast ella 111 and Chalmers, 19x8. 

Definition.- Trichophytonea* with mycelium and spores present 
in the lesions and conidia 011 *hort stalks, but they do not attack 
hairs. 

Type Species.- Atiichophylon alhisciians Niemvenhuis, 1907. 

Classification.-- The following table will indicate the characters 
of the species:— 

A. Has 1>cch cultivated . 

J. Culture whitish with powdviy surface - Albiscicans. 

II. Culture brownish in.iss with deep furrow-*-— Marfadyent. 

111 . Culluiei- pinki.sh with violet tinge- Vutnnai. 

U. Has not hern cultivated - 

I. Spores are numerous and ol various sizes- -Blanchardi. 

11 . Spores are few and about 4 micron-- m diameter— Geylonense. 

Atrichophyton albiscicans Niemvenhuis, 1907. 

Synonym. — Trichophyton alhisiicans Niemvenhuis, 1907. 

Discovered by Niemvenhuis in tinea albigena. In fresh prepara¬ 
tions from scrapings spores are absent: the mycelial tubes are 
straight, occasionally showing a double contour; they arc often 
dichotomous. On Sabouraud’s agar the growth is very slow, 
whitish, with a powdery surface. 

Atrichophyton blanchardi Castcllani, 1905. 

Synonym. — Trichophyton sahouraudi Castcllani, 1905; T. blan¬ 
chardi Castcllani, 1905. 

Temporary species, as tin: fungus has not been grown. In fresh 
^preparations from the lesions the mycelial tubes are hot, as a rule, 
quite straight; they are often banana-shaped; do not show a 
double contour; the mycelial segments arc separated, the mycelial 
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spores are shed without forming a filament by their union, and 
are of various sizes. All attempts at cultivation have failed. 
It is the cause of tinea Sabouraudi tropicalis. 


Atriehophyton vlannal de Mello, 1917. 

Synonym. —Trichophyton viannai de Mello, 1917. Found by 
F. de Mello in a case of tinea corporis. Colonics.on Sabouraud’s 
maltose-agar pinkish with often a violet tinge. 

Atrlohophyton eeylonense Castellani, 1908. 

Synonym. —Trichophyton eeylonense Castellani, T908. 

Found toy Castellani in cases of tinea nigro eircinala. Temporary species, 
cultivation having nut been obtained; possibly a variety of A. blanchardi. 
In fresh preparations the spores are very few in number, roundish, rather 
large (4 ft), sliowing a double contour. The mycelial tubes arc about 3J fi 
in breadth, straight, or variously bent. It is found in tinea nigro circinata. 
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Atriehophyton maefadyeni 

Castellani, 1905. jp ^ 

Synonym. — Trichophyton mac - ^ ^ 

jadyeni Castellani, 1905. 

Found by Castellani in some 
cases of tropical tinea corporis 
In fresh preparations mycelium 
and spores are rather of small 
dimensions. The mycelial tubes 
are regularly shaped, do not show \ 
swellings, and are about 2^ pi in 
breadth. The free spores arc very 
numerous, and present a peculiar 
ovoid shape, the maximum diameter 
being 2} to 3J ft. In stained fig. 
preparations the spores present a 
bipolar staining. The fungus 
grows with difficulty; on the rare 
occasions when the inoculations are successful, the growth is very 
slow, the colonies coalesce, forming a brownish mass, with deej' 
furrows, and deeply rooted in the medium. 
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508 .—Atriehophyton maefad¬ 
yeni Castellani. 

(Stained with fuchsin.) 


InCERTjE Sedis. 

Trichophyton baloaneum Castellani, 1916. 

Found in cases of peculiar condition of the scalp in the Balkans, 
which clinically resembled more a diffuse type of severe pityriasis 
sicca than a trichophytic affection. 

When grown on glucose agar from scales it slowly formed a 
somewhat crinkled growth of whitish colour. An interesting 
characteristic of this fungus is that apparently it does not become 
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Abbreviation 4 t««i ih the Table. —A--acid; G=--gas; C = clot; s - slight; vs = very slight; 0=negative result—viz., non 
duction of acid or gas in sugar media, non-liquefaction of gelatine or serum, as the case may be; 4- = positive result. 



TRICHOPHYTON BALCANEUM 


IOII 


pleomorphic, even after very numerous transplantations. Gelatine 
is rapidly liquefied. It does not form gas in any carbohydrate 
medium. 

Microscopically the fungus shows features intermediate between 
a trichophyton sensU lato, a microsporum and an achorion. 



Figs. 509 and 510.—Cultures of Fig. 511.—Microscopical Appear. 
Trichophyton bal aneum Castjcl- ances of Trichophyton bait anntm 

i.ani: (iI.l’COSK \gak. Castellani : Hwgimg drop 

i'uliuki:. 

Genus Achorion Rcmak, 1845. 

Definition. —Trichophytone;e with mycelial filaments and spores 
in the lesions; iu cultures conidial-bcaring hyphee present, with 
spores situite laterally and apic.illy. Fusiform bodies in cultures 
in the form of swollen claviform ends of filaments. Yellow f.ivic 
scutula present in lesions, 
yrype Species.— Achorion schnenlcini Lcbert, 1845. 

Remarks. —The fungi belonging to this genus often show during 
parasitic life much longer mycelial segments than Trichophytons 
and Microsporons ; masses of them, developing in hair follicles, 
form the well-known sulphur-coloured scutula which always develop 
round a hair. In the hairs the mycelial tubes are*frequently tri- 
cholomousand letrachotoinous, forming structures which have been 
compared ill appearance to the skeleton of the human foot, and 
called' favus tarsi.’ 

Cultures. —Sabouraud has noted that in hanging-drop cultures 
the spores sometimes develop very slowly, sometimes rapidly. 
When the development is slow, there is formation of numerous 
chlamydosporcs of various sizes, with a double contour membrane. 
When the development is rapid, one notes that the mycelium 
ramifies quickly in every direction, with presence of very few or 
no chlamydosporcs. The following structures may be noted: 

r. Claviform Bodies. —The terminal portion of some filaments 
becomes swollen and claviform. These claviform filaments have 
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been compared by some authorities to the ‘ spindles ’ of the Tri¬ 
chophytons and Microsporotts, but they are slenderer, and not 
septate. The French authors call these formations ‘ chandeliers 
faviques,’ on account of their shape somewhat resembling a candle¬ 
stick. 

2. Faints Yellow Bodies. —The protoplasm of some filaments 
collects itself at the terminal ends, the filaments becoming much 
thinner, and terminating in roundish or oval bodies, which must be 
considered to be terminal chlamydospores. It is to be noted that 
in the typical A chorions of human origin conidia-bcaring liyphae are 
not seen, while these are present in the Achorions of animal origin, 
in which separate spindles may be present. 

Media.— Achorions grow well on all the usual sugar media, 
especially Sabouraud’s agar and glucose agar. They generally 
liquefy gelatine fairly rapidly. 

Pleomorphism. —Very common in all Achorions. If a culture 
becomes pleomorphic, it is impossible to make it revert to the 
original type. 

Transmission. —In the case of Achorions of human origin infection 
takes place from man to man; in the case of Achorions of animal 
origin infection take.s place from the lower animals. It is not 
impossible that Achorions nuy live saprophytically in nature. 


Genus. 


Achorion Remak, 1815 


Taiim, up Achorions. 

Species, 

OI h (ty 5 cal) iRin ! A. schoenleini Lelicrt. 1845. 

t Of animal origin | A 

lnan-t\ nicall ‘ A RyP 55011 ™ Bodin, 1907. 

V \ non T > picatj ar i 0 i n gi Blanchard, x 891. 


These may be recognized as follows:— 

A. Whitish-yellow ccrcbriform colonies— Schoenleini. 

B. White downy colonies— Quinckcanum. 

C. Yellowish colonics— Oypsntm. 

A. arloingi has not been properly described. 


Achorion schoonloini Lebcrt, 1845. 

Synonyms.-- -Oidium schoenleini Lebert, 1845; 0 . porriginis Mon¬ 
tague; Oospora porriginis Saccardo, 1886; Oidium schoenleini Zopf, 
1890. 

Causes the well-known affection called favns, which is char¬ 
acterized by the presence of peculiar disc-shaped crust formations, 
called scutula, of a sulphur-yellow colour, and emitting an offensive 
odour which has been compared t o the smell of mice's urine. 

The fungus may infect the hairs or glabrous parts of the body; 
it may attack the nails. In the hairs the mycelium is very abun¬ 
dant, the segments being comparatively long. Sometimes the 
. mycelial threads divide into three or four branches, each of which 
terminates in a single row of roundish spores. This is known as 
favic tarsus. 
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Cultures. —The fungus is easily cultivated on various media. 
On Sabouraud’s agar and on glucose agar the growth, when com¬ 
pletely developed, is convoluted or cerebriform, and somewhat 
bulging. It has been compared by Sabouraud to the appearance 
of a sponge. The colour is white-yellowish, like that of old wax.' 
After a time cultures become pleomorphic and abundant; white 
duvet is present. To prevent pleomorphism, media not containing 
sugars should be used (sec p. 996). 

A. schocnleini liquefies gelatine in between three to four days, 
while the Trichophytons take generally between fifteen to twenty 
days. 

By inoculation of pure cultures of the* fungus favns lesions arc 
produced in man, dogs, mice, rabbits, and fowls. The inocula- 
1 ion in guinea-pigs does not give 
rise to typical favus lesions with 
scutula, but to circulate tri- 
chophy tic-likc lesions. 

4 


/■ 


Fig. 512. — So-called Yi-llow 51 — Clavifokm Bodies 

Bodies in Cultures of Ack<> in Cultures of Achorion 

rion schoenleini Leiiert. xhonilcnn Lkbert. 

(After Bodin.) 

Reproduction. —This takes place— 

1. By sprouting. 

2. By elongated fusiform structures analogous, according to 
some authorities, to the so-callecl ‘ spindles ’ of the Trichophytons 
and Microsporons, but they are slenderer and not septate. These 
formations are called by the French authors 'chandeliers faviques,' 
on account of their shape somewhat resembling a candlestick. 

3. By so-called ‘ favus ’ or ‘ yellow bodies,' which are structures 
8 to 15 fjt in diameter, generally terminal, showing a double contour, 
and containing a granular substance. These structures should 
probably be considered to be chlamydospores (see also general 
remarks on t h c genus A chorion ). 

Sabouraud admits only one species of human Achorion, but 
Neeb and Unna have described as many as nine: Achorion cys- 
ticum, A. tarsiferon, A. moniliforme, A. denier gens, A. akrotnegalicutn, 
A. dikroon, A. radians, A. euthythrix, A. at acton. Sabouraud’s 
opinion is the one generally accepted at the present time. 
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Achorion quinckeanum Zopf, 1890. 

The fungus appears in the lesions in the shape of numerous 
mycelial filaments often dissociated in so many small segments 
constituting so-called spores. Grows readily on Sabouraud's agar, 
producing white, downy colonies. 

This fungus botanically holds an intermediate posi{ion between 
the typical A chorions and the Microsporons and Trichophytons, 
conidia bearing liyplue of the type A cl odium being present. It 
produces, however, typical favus lesions with scutula. 

Pathogenicity.- Is the cause of favus in mice, and may occa¬ 
sionally infect man, in whom, too, it induces typical favus. It can 
be inoculat ed into guinea-pigs. 

A chorion gypseum Bod in, 1907. 

Found by Bodin in 1(107 in a typical case of favus. On Sabour- 
aud's agar 1 he giowth, which is ioundiMi, presents a little white 
dm et in t he centi e. while t he 1 est has a glabi ous surface of yellowish 
colour. Old cult lues become pleomorphic, with presence ol abun¬ 
dant white duvet all over the giowth. Botanically the fungus is 
closely allied to the Trichophytons and Micros porous, but gives rise 
to typical favus, with scutula, when inoculated in mice and guinea- 
pigs. The inoculation of pleomorphic cultuies does not cause any 
erupt ion. 

Achorion arloingi K. Iilam-haid, 1891. 

Synonym.- -Achorion arloingi Busquct, 1891. 

Incompletely known sprites. Was isolated from a human trichophytii- 
like eruption by lifsir de For timet and Comment. Is said to he inoculable 
into mite, lahluts, and man. 

Genus Lophophyton Mat an hot and Dassouville, 1899. 

Mytelial filaments, either (oituous, very tlnii, or iliiik, with granular 
protoplasm. No spores present. One species only. 

Lophophyton gallinm Alignin. iS8r. 

Synonyms puiermophyton galhuer Mfignin, 1 88 r ; Lophophyton gallince 
Ma true hot .md ] >asson\ llle, 1899; Achorion galhner Sal >0111 and, 910. 

in the lt-sums mytelial filaments are seen, some thin and tort ious, without 
practically any protoplasm; others of much larger dimensions, #itli granular 
protoplasm. No sjxires observed. The fungus is easily culti rated, and is 
moeiilable into rabbits, mire, ami towls, in which it gives r e to typical 
lavus lesions. In man it does not produrc favus, but merely tri hopliytic-like 
erythematous, squamous patches. 

Genus Epidermophyton bang, 187(1, emendavit Sabouraud, 1907. 

Definition. —Tric.hophytinc;e with mycelial filaments and spores 
present in the lesions and with pluriseptate spindles present in 
the cultures. Does not attack the hairs or hair follicles, but grows 
in the superficial layers of the epidermis. 

Type Species. —Epidermophyton cruris OastcIIaui, 1905. 

Remarks. —The fungi belonging to this genus, which lias been 
investigated by Sabouraud and Castellani, grow superficially on the 
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skin without invading the hairs and hair follicles; do not produce 
suppuration. Reproduction takes place principally by pluriscptatc 
spindles, with, on the average, four to six cells. The septa, as noted 
by Pinoy, may not be complete, and the cavities may communicate. 
Spiral liyplue, as found in most species of Trichophyton, absent; 
pectinate structures, as found in the Micros porous, absent; no spore¬ 
bearing hvpha*, with lateral conidia of type A cl odium, as noted 
both in tlie Trichophytons and in the Microsporons. The cultures 
undergo rapid degenerative changes, losing their charact eristics, and 
becoming covered with abundant uniform, long, whitish duvet 
(ploomorphismk They are not inoculahlc into guinea-pigs, except 
Pinny's Epidermuphytnn simii. The species so far known have 
been isolated ftom human lesions, except the Epidermophyton 
discovered by Pinoy in monkeys. 

TaBLU OI f iCPIUliKMOlMlYfONS. 


Epidermophyton 1871). emendavit | 

S.ibomauii, 1907 | 


E. t ruris Cast el lam 1905. 
E perneti Castellani. 1907. 
1 C. nthritm Castellani, 1907. 


These species may be recognized by t heii gi owt hs on Sabour.iud's 
agar:— 


A. Colour peculiar yellow— Cruris. 

H. Colour pinkish- ■ Pcrneti. 

C. Colour deep rod -Ruhrurn. 

For E. simii Pinoy, iqu, we ha\o created the genus Einoycllu. 


Epidermophyton cruris Castellani, 19115. 

Synonyms. —Trichophyton cruris Castellani, 1905; Epidcrmo¬ 
phyton ingninalis Sabouraud, 1007: T. castcllanii Brooke, 1908. 

Found in casts of tinea cruris in Ceylon by Castellani, and in 
France by Sabouraud. The fungus is very abundant in recent 
cases, extremely scarce in old rules. The mycelial tubes in recent 
cases are generally straight, have often a double contour, and the 
segments are somewhat rectangular, their breadth being 3.^ to 4.I fx. 
Branching is not rare. The spores are rather large (4 to 7 (1), 
roundish, and have generally a double contour; they do not collect 
in clusters. In chronic cases degeneration forms* of the fungus 
are met with; the mycelium may be banana-shaped, may show 
several constrictions, or long strings of ovoid elements may be 
seen. 

This Epidermophyton grows well, but rather slowly, on Sabour- 
aud's agar. The growth begins to be visible after four to eight 
days, the colonies being at first of a peculiar yellow colour, lemon- 
yeilowish or orange-yellowish, occasionally with a greenish tinge. 
Later they become white, with pulverulent surface, and may he 
acuminate or cratoriform. Plcomorphism, with abundant white 
duvet, develops quickly. 

This fungus in Ceylon is the commonest species found in cases 
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of tinea cruris. It is not inoculable into guinea-pigs. Attempts 
at reproducing the eruption in man by inoculating pure cultures 
have also failed. 

Epidermophyton perneti Castcllani, 1907. 

This fungus has been described by Pcrnet. It differs from 
E. cruris by growing much more rapidly on Sabouraud’s agar and 
by the cultures having a delicate pinkish colour, which is generally 
lost in subcultures. It is very rare in Ceylon. 

Epidermophyton rubrum Castcllani, 1909. 

Synonym. — Trichophyton pttrpurenm Bang, 1910. 

This fungus was described by Castcllani in Ceylon in 1909, and 
by Bang in France in 1910. On Sabouraud’s agar the growth 
begins to appear four to six days after inoculation as a raised red 
spot, which gradually enlarges. At complete development the 
growth is of a deep red colour, either with a central knob or crateri- 
form, and is partly covered with a white, delicate duvet. In old 
cultures the white duvet is much more abundant and thicker, and 
may hide the red pigmentation almost completely. 

On glucose agar (4 per cent.), which is the best medium for this 
fungus, the growth is of a very deep blood-red colour, and the red 
pigmentation may spread to portions of the medium itself. In 
old cultures abundant white—occasionally white-greenish—duvet 
is present. This may hide the pigmentation, but, scraping out 
the duvet, the red pigmentation will be found to be still well 
marked. On ordinary agar and glycerine agar the fungus grows 
fairly well, but there is no rod pigmentation. 

Genus Endodermophyton Castcllani. 1909. 

definition. -Trichophytonca.* with mycelial filaments and spores 
in the lesions, but no couitlial filaments in cultures. Pluriseptate 
spindles unknown: grows between the superficial and deep layers 
of the epidermis, anti does not attack the hairs or hair follicles. 

Remarks. —The fungi belonging to this genus are characterized 
by their growth between the superficial and deep strata of the 
epidermis, forming an interlacing felt of mycelia, which detaches 
the horny and granular layers from the r ete Malpighi. They do not 
invade the hair follicles, and do not cause suppuration. They have 
been cultivated by Castcllani. 

Cultures. —Botanically, these fungi are closely allied to the 
Achorions, as remarked by Sabouraud and Pinoy, who have exam¬ 
ined Castcllani's cultures. Attempts at cultivation failed for a long 
time, as they generally do not grow' on solid media direct from the 
scales. These, after being treated with alcohol for five to ten 
minutes, must be placed in glucosc-broth tubes, one scale in each 
tube. Most of the tubes become contaminated with bacteria, but 
in those which remain clear, after a time (five to ten days) a few 
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delicate, short, white filaments will be seen originating from the 
scale. The growth slowly increases until, after tlirec to four weeks, 
it takes the appearance of a small, white, fluffy mass, with a dark 
spot (the scale) in the centre. Portions of the broth cultures arc 
sown on solid sugar media, on which growth takes place now quite 
easily. Fungi can then be indefinitely subcultured on solid media. 
The fungi grow much more abundantly on glucose agar, 4 per cent., 
than on Sabouraud or any other media. 

Reproduction. —In hanging-drop cultures long mycelial filaments 
are seen; no conidia-bearing hypliae are present; reproduction is 
apparently by sprouting, branching taking place; but further 
investigation is necessary on the subject. 

Pieomorphism. —Pleomorpliism is much less marked than in the 
Trichophytons, Epidermophylons, and Achorions, but old cultures 
may lose their characteristics, becoming covered with duvet. 

Table showing Endodermophytons found in Man in Order 

ok Frequency. 

/.. tropical? Castellani. 

E. indicum Castellani. 

E. concentricum Blanchard. 

/:. mansont Castellani. 

These may be recognized as follows:— 

A. Glucose agar cultures amber coloured, no duvet or onlv. slight--- 

T ropicale. 

B. Glucose agar cultures deep red:— 

I. Causes Tinea imbricata—Indicum. 

11 . Causes Tinea intersects — Castellanii. 

C. Glucose agar cultures afler a tune black:--- 

I . Pigmentation fairly slow— Concentricum. 

II . Pigmentation very rapid- Mansoni. 

Endodermophyton troplcale Castellani, 1914. 

Remarks. —Manson, in 1872, described a trichophyton-like 
organism in the squama: of tinea itnbricala ; with the laboratory 
tcchinque of that time attempts at cultivation did not succeed. 
Blanchard considered it non-cultivable, and called it Trichophyton 
concentricum; on the other hand, Nieuwenliuis stated that it was 
quite easily cultivable, and was characterized by tin* colonies being 
crateriform. His researches were not confirmed. In recent years 
the general opinion has been that aspergillus-like fungi were the 
real cause of the disease. Tribondeau described fructifications 
somewhat similar to those of an Aspergillus, and created for the 
fungus the genus Lepidophyton. Wchmcr has described it as a true 
Aspergillus — Aspergillus tokelau. Castellani, from the investiga¬ 
tions he has carried out in Ceylon, lias come to the conclusion that 
Aspergillus and aspcrgillus-likc fungi have nothing to do with the 
disease. When they are present in the squama:, they arc merely 
saprophytes or contaminations. By using a special technique he 
has succeeded in growing what he considers to be the true fungi 
causing the disease. He recognized at first two species, and more 
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recently four, further investigation having shown that the term he 
used for one species (concentricum) covered more than one species. 

Endodermophyton tropic ale is very abundant in the lesions, 
forming a felting of interlacing mycelial threads with mycelial 
articles, regular in shape, rectangular or somewhat square-shaped, 
and usually st raiglit. If the liquor pot assjc be left to act some time, 
the mycelial articles, which arc of very variable length, and to 
3* p in breadth, will be scon to hn\ o a double contour. Aspergillus 



I* ics. 514.- ■ Endodermophytun Kit.. 515. — Endodermo phyton 
triipictilc r.\sihi i.ani: Glucose frop utile ('astui.lani : Old Glu- 

Aoar Cui.tuki*. cosh Agar Culture. 

fructifications, dcsci ibed bv so many authors, when present, are due 
to contaminations: they 1 01111 no part of the fungus. Cultivation 
of this fungus has been obtained by Casldlani, using the method 
mentioned in tin* paragraph above on the genus Endodetmophylon. 

The principal cultural characters on solid media, when the growth 
is fifteen to twenty-one days old, are as follows:- — 

Glucose Agar (4 per cent.).- -Growth abundant; surface ccrcbriform or 
crinkled. The growth and the medium show a slight amber colour, which 
later on may become of much deeper hue. Duvet as a rule absent, but in 
old cultures'which have been transplanted many times and are degenerating, 
some very scarce, short, whitish duvet may appear. 

Sabouraud Agar .—Growth comparatively scanty, whitish-grey, mostly 
submerged. The colonies are whitish, have generally a small central knob 
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and never show any duvet. The submerged portion is very firmly embedded, 
and often presents projections deepening in the medium. Colour of the 
medium unchanged. 

Glycerine Agar. —Similar growth to Sabouraud’s agar. When the colonies 
coalesce, the growth shows a knobby surface. No duvet. 

Ordinary Agar. —Scanty growth, somewhat similar to Sabouraud. No duvet. 

Mannite Agar (4 per cent ).—Appearance somewhat similar to glucose, but 
growth less abundant. The medium may take a slight amber colour. No 
duvet. 

Saccharose Agar (4 per cent.). Growth rather scanty, similarto Sabouraud. 
Duvet absent. 

Nittrose Agar (4 per cent.). -Very slow growth. Separate young colonies 
have a central knob; they coalesce Liter into a knobby mass. 



Fig. 516. —Endodermophyton tropic air 
Cam ei.lani: Agar Culture. 


Fig. 517— Endodermophyton 
tropmilc ('as i eli ani: Mal¬ 
tose Agar Culture. 



Maltose Agar (Acid). —Similar to Sabouraud. 

Maltose Agar (Alkaline). —Similar to Sabouraud. 

Adomte Agar. —Not very abundant; cercbriform; duvet absent. 

Galactose Agar. —Knobby or cercbriform. 

Levulose Agar. —Knobby. 

Itaffinose Agar. —Cerebriform. • 

Inultn Agar. —Cercbriform. 

Saccharine Agar (4 per cent.). —Somewhat knobby surface; duvet absent. 

Lactose Agar. —Similarto Sabouraud, but surface growth more abundant. 

Gelatine. —Very slow liquefaction of the medium. 

Mtlk .— Very scanty growth. After a time the medium becomes separated 

Sugar liroths (Maltose, Lactose, etc.). —Slight growth at the bottom of the 
tube; no production of acid or ga«. 

Hanging-Drop Cultures. —In hanging-drop cultures (Snbouraud’s 
maltose broth) long mycelial threads are seen. Reproduction is 
apparently by sprouts from the mycelium, branching taking place. 

l ithogenicity. —The fungus is the cause of a common type of 
tinea imbricata. Castellani has demonstrated that the inocula¬ 
tions into human beings of cultures of the fungus reproduce a typical 






1020 


ASCOMYCETES AND BASIDIOMYCETES 


form of tinea imbricata, and that from the scales of the eruption, 
experimentally induced, the same fungus is recoverable. For 
further details see Chapter XCII. on Tinea Imbricata (p. 2509). 


Endodermophyton indleum Castcllani, 1911. 

This fungus was found by Castelkni in some cases of tinea imbri¬ 
cata. * Tlie microscopical appearance of the fungus in the scales is 
identical with E. tropical c. The principal cultural characters on 


Fig. 518. — Patch of Experi¬ 
mental Tinea Imbricata in a 
Singhalese Boy, obtained by 
inoculating a Culture of En- 
dodermophvton indicutn. 



Ei<; 519. — Endodermophyton 
incticum Caktkllani : I Iang- 
ing- 1 )rop Culture. 


solid media, when ihe growth takes place in the dark, about 8o° 
to 85° F., without rubber caps on the tubes, and is between fifteen 
and twenty-one days old, are as follows:— 

Glucose Agar (4 per cent.). —Growth fairly abundant, with surface some¬ 
what convoluted or furrowed. Portions of the growth, often the central, 
is of a deep orange, or pinkish-orange, or red-orange, occasionally of bright 
red colour. The surface of the rest of the growth often appears white and 
powdery, liemg covered by a very short delicate while duvet. 

Sabouvaud Agar. —Slow growth, with powdery surface, either with central 
knob or convoluted. ‘The growth docs not deepen in the medium so much 
as E. concentricum. 

Glycerine Agar. — Growth abundant, white or amber colour; delicate white 
short duvet present on some portions of the growth. 

Ordinary Agar. —Growth fairly abundant; knobby surface covered by 
snow-white very short delicate duvet. 

Mannite Agar. —Growth knobby or convoluted, covered by short white 
duvet. 

Saccharose A gar. —Cerebri form, covered by white duvet. 

Saccharine. —Crinkled surface; delicate white duvet present. 

Maltose Agar (Acid). —Somewhat similar to Sabouraud's, but the surface 
growth is more abundant. 

Maltose Agar (Alhalinv) —Similar to acid maltose, but the white duvet is 
more abundant. 

Lactose Agar. —Knobby surface covered by snow-white duvet. 

Nutrose Agar. —Yellowish crinkled surface; short while duvet present. 

Levulose Agar. —Scanty growth, yellow or orange; scarce; very short white 
duvet present. 

Galactose A far .— Fairly abundant; surface convoluted with abundant, 
short snow-white duvet. 
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Raffinose Agar *—Same appearance as galactose. 

ItttUin Agar .—Same appearance as in galactose and raffinose agars. 

Adontte A gar. —Cerebri! orm; surface covered with snow-white duvet. 

Gelatine .—Very slow liquefaction. 

Litmus Milk.—Very scanty growth. After a time the medium may become 
separated. 

Various Sugar Broths ( Maltose , Lactose, etc .).—Slight growth at the bottom 
of the tube. No production of add or gas. 

The annexed table shows at a glance the different cultural characteristics 
of the two fungi in the principal media. 



Fig. 520. —Endodermophyton indicant 
Ca.strli.ani: Agar Culture. 



Fig. 521.— Endodrrmophytoh in¬ 
dicant Castellani : Glucose 
Agar Culture. 


Comparison hetween the Cultural Characters of Endodermophy ton 
tropic-ale and of Endo lermophyton indicant. 


Media. li. tropicale. 


E. indicant. 


Glucose agar .. 


Sabouraud agar 


Agar 


Glycerine agar.. 


Amber colour, duvet absent Deep orange, at times, 
in young cultures. pinkish or red, very short 

white delicate duvet 
often present. 

Growth scanty, mostly sub-' Surface gitowth more abun 
merged, grey - whitish _ dant, powdery wliite. 
duvet absent. 

Scanty, mostly submerged; • Fairly abundant, knobby 
similar to Sabouraud ! well-marked snow-white 
agar; no duvet. j duvet. 

Growth mostly submerged; j Surface growth very abun- 
surface growth very dant; crinkled appear- 
scanty; similar to Sa- ance; white short duvet 
bouraud agar; no duvet. present. 


The above characters are based upon the appearance of cultures kept in 
the dark at a temperature 8o° to 90 s F.. and without rubber caps. If any of 
these conditions are altered, the cultural characters are changed. If rubber 
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caps are used, both E. indicum and E. tropicals may assume a bright red 
colour. If, however, subcultures are made from these, using tubes without 
rubber caps, the fungi again show the characters given above. 

Hanging-Drop Cul¬ 
tures. —Long mycelial 
filaments are present. 
No free spores are 
seen; reproduction is 
apparently by sprouts 
from the mycelium. 

Pathogenicity. —The 
fungus is the cause, of 
a certain number of 
cases of tinea imbri- 
cata. The type of 
the disease caused by 
this fungus seems to 
be more superficial 
than that caused by 

Fig. 522. —Endodntnophylon tndicum Castkl- tropicalc, but fur- 

i.ani in the Scales. their researches are 

required on this sub¬ 
ject. Castell.ini has succeeded in experimentally reproducing the 
disease by inoculating coolies, who had volunteered, with pun- 
cult ures of the fungus. The skin was first scarified with a sterile 
knife; then a certain amount of a pure agar culture of E. indicum 
was well rubbed in. After 
fifteen to twenty-one davs the 
first signs of the eruption ap¬ 
peared, and the typical patches 
of tinea imbricata developed. 

From the scales of the experi¬ 
mental cases a fungus w.is 
grown absolutely identical wit h 
the strain of E. indicum with 
which the individuals had been 
inoculated. 

Endodermophyton castellanii 

Ferry, uy*?. 

Found by C.istcllani in cases 
of tinea intersecta. In the scales 
the mycelium is fairly abundant; 
no free spores are seen. Mycelial 
segments uniform, rather straight, and, provided the liquor potass® 
be left to act for sufficient time, they often show a double contour. 
Their breadth is 2!, to 3A pi. Each mycelial segment has two 
roundish refringent dots, one at each extremity. Has been 







Fro. 52 $-Endodermophyton 
castellanii Perry. 
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cultivated only on one occasion, the cultures being apparently 
similar to those of E. indicum. It is the cause of tinea 
intersecta. 

Endodermophyton ooncentrioum Blanchard, 1901. 

Cultures on glucose agar are at first amber colour, but after four to eight 
weeks become jet-black and covered with abundant duvet. 

Endodermophyton mansonl Castcllani, 1914. 

Portions of the growth are black from the very first, scanty duvet. 

Genus PInoyella Castellani and Chalmers, 1908. 

Definition. —Trichophytoneae with mycelial filaments and spores 
in the lesions, and in cultures conidial-bearing liyphae, witli the spores 
situate laterally only. 

Type and only Speeies.— Pinoyella simii (Pinoy, 1911); Epider- 
mophyton simti Pinoy, 1911. 

Discovered by Pinoy in a fcrichophytic-like eruption observed 
in a monkey. On Sabouraud's agar the growth is at first yellowish- 
orange, somewhat similar to Epidermophyton cruris! later, the 
growth is whitish and covered with white cluvet. 

Pinoy’s fungus has several interesting botanical features, some 
of which are those of the genera Microsporon and Trichophyton. 
In contrast to the typical Epidcrmophylons, it presents spore¬ 
bearing hyph;e with lateral conidia, and is inoculnblc into guinea- 
pigs, in which it produces a trichophytic-like eruption. 

Genus Montoyella Castcllani, 1907. 

Definition. —Trichophytonece with mycelial filaments and spores 
in the lesions, in cultures conidial-bearing hyphne with only terminal 
spores. 

Remarks. —Temporary genus. Two kinds of mycelial threads: 
some slender, ramified, septate: others much thicker, having 
numerous intermediate chlamydosporcs. From the Ihicker fila¬ 
ments delicate hyphie take origin, which terminate in large pear- 
shaped or globular conidia. 

Typo Species.— Montoyella nigra Castellani, 1907. 

Classification. —There are two species, which may be differentiated 
as follows:— 

A. Cultures black— Nigra. 

B. Cultures whitish or greenish— Bodini. 

Montoyella nigra Castellani, 1907. 

Temporary species. Colonies on maltose agar arc black. If 
glycerine agar is used, the medium takes a black colour. This 
species, discovered by Montoya, is common in black pint a. 

Montoyella bodini Castellani, 1907. 

Temporary species. Colonies whitish or greenish. 
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FAMILY ASPERGILLACE/E. 

Definition. —Aspergillales with compact peridium, small sessile 
closed perithecia. 

Type Genus. — Aspergillus Michel i, 1729. 

Classification.- -The genera of the Aspergillaceae can be recognized 
as follows:— 

A. Spore s unicellular :— 

I. Perithecium beaked— Mtaroascus. 

II. Perithecium not beaked:— 

(a) IVrilhecia with appendages —Cephalotheca 
\b) IVrilhecia without appendages— 

1. Contdiophores absent - I'hclacia. 

2. Contdiophores present:— 

(a) Comdia ■'olil.iry- Aphauoascus. 

(nj Conidi.t m chains:— 

(1.) Contdiophores simple '—EmenceUa. 

(11.) Cnrudioplinres enlarged apically and hearing 
sterigmata:— 

(1) Sterigmata simple— Aspergillus. 

(-*) Sterigmata branched— Sterigmatocvstis. 
(111.) Coiudiophores branched- 

(1) Sympodially branched- - hurotiopsis. 

(2) Bushy branched:-— 

(a) I11 bundles, perithecia stalked— Penicil- 

Iwpsis. 

(b) Mot in bundles, perithecia sessile— 

Pcmcilluim. 

11. Spores buellitlar— Testuduia. 

We are concerned with the genera Pcnicillimn, Aspergillus, and 
Sterigmntocvslis, of which the following species arc parasitic in 
man: 


Pemiilhum Link, 1800 


' P. crustaceum Linnaeus, 1765. 

P. mintmutn Siebenmann, 1889. 

P. barber Castellani, 1907. 

- P. montoyai Castellani, 1907. 

P. prunosum Salisbury. 

P. brevicaule var. hominis Brnmpt and 
Langeron, 1910. 


Sterigmatocystis Cramer, 1869 


J S. antacustica Cramer, 1859. 
\ S. nidulans Eidam, 1883. 


Aspergillus Micheli, 1725 


1 


"A. fumigatus Frescnius, 1775. 

A. flavus Link, 1791. 

A. bvonchxalis Blumentritt, X901. 
A. tiigr escorts Robin, 1851. 

A. repens l)e Bary, 1870. 

- A. tnalignus Lindt, 1889. 

A. pictor U. Blanchard, 1895. 

A. barbie Castellani, 1907. 

A . bouffardi Brumpt, 1905. 

A . herbariorum Wiggers, 1780. 

A. fonioynontx Gugguen, 1909. 
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Genas Penleilllum Link, 1809. 

The whole fruit-bearing hypha with its sterigmata and conidia 
resembles a hair-pencil, hence the name of the genus {Penicillium— 
hair-pencil). The conidiophorc liypha shows verticillate branches, 
which give rise to slender fusiform formations (sterigmata) abstrict- 
ing chains of conidia. 

<. * 

Penicillium crustaceum Linnams, 1763. 

Synonyms. —Mucor crnslaceus albus Linnaeus, 1763; Monilia 
digiiata Per soon; Penicillium glancittn Linnreus, 1809: P. exfan sum 
Lmn«us:P. crustaceum Fries, 1829. 

An extremely common sapiophytc found on bread, cheese, fruits, 
and various organic substances in a state* of decomposition. The 
conidia are spherical or slightly elliptical, of bronze colour, with 
smooth surface; maximum diameter 4 This fungus grows well 
at any temperature between 2° and 35 1 C\. and is very resistant. 



Fig. 524.— As pur- Fig. 525.— Sterig- Fic.. 526.—Penicil- | f 
GXM.US Fkuctiki- matocystis Fruc - luim Fkuctifica- 

CATION. TIVICATION. TIOV. 

(After Uriimpt.) 

It has been found by Maggiora and Grndenigo in two cases of 
otitis media. Heinhorn has obser\ed it in the vomiting of four 
cases of acid dyspepsia together with Aspergillus hcrlariorum. 

Wcrtheim has observed that the intravenous inoculation of P. 
crustaceum is pathogenic to rabbits, dogs, and lambs. 

Penicillium minimum Siebcnmann, 1889. 

Conidia are roundish, smooth, of a brownish-black colour; smaller 
than inP. crustaceum, being 2-5 to 3 /* in diameter. Was found in 
a case of acute otitis by Siebcnmann. 

Penicillium montoyai Castellani, 1907. 

Syfconym. —P. pictor Neveu-Lemaire, 1908. 

^ Conidia roundish or slightly oval, smooth, 3 to -j£ u in diameter. 
Grows well on maltose agar and ordinary agar'; cultures of dark 
greyish colour. Discovered by Montoya in cases of pinta, of the 
greyish-violet variety. Similar species, not yet well defined, are 
found in other varieties of pinta. 


65 
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Penieillium brevicaule var. hominis Brumpt and Langeron, iqio. 

Found by Brumpt and Langcrnn in two casts of onychomycosis. 
In tlu- lesions septate mycelial threads were seen, 2 to 10 /i in 
diameter, and large groups of chlamydospores, generally terminal, 
10 to /1, in diameter. The fungus is easily cultivated on Sabou- 
raud’s agar and other sugar media, also on potatoes and carrots. 
• Optimum temperature 25'' C., bill grows well also at ’,7' ('. ('onidia 
spherical or occasionally ovoid, oi a chocolate colour. 



Fn.. 5-’7. — Et-ncilhum bm'i- 
caule v\r. hominis Biu..\ii”i 
AM) I.ANGKRON. 

(After Bruinpt.) 



1«ig. 52s- Penieillium brevituule vau. 

homini s- Brumpt ano Langehon. 

(Preparation from tin* diseased nails, 
after Brumpt.) 


Penieillium barbs Cask-Ham, 1017. 

Found bv us growing mi tin- bcaid ol nutixesoi equatoiwil Alma, and in 
natives ol Ceylon. 

Penieillium prurlosum Salisbury. 

Doubitul Miiuih ton nc l by Satis tuny 111 the \aginal minus oi a woman 
sulfi'iing Jrom intense vaginal pruritus. 


Genus Aspergillus Miclu-li, 1725. 

'I lie* oonidiophoic liyplui are not rmnilied, and terminate into 
ovoid or roundish lnrmatimis, which Mipjioit mimerous claviforin 

elements (sterigmalai, each of which sup- 
poits a chain of roundish conidia. 

Aspcrgilli aie generally saprophytes, 
but they may become parasites. They 
an* easily grown on acid media, liquid or 
solid, anti also on alkaline media. Iron and 
manganese have a favourable influence on 
the growth and sporulatiou of these fungi. 

A medium much used is Ruthin's liquid, the 
formula of which is: Cane-sugar, 70 grammes; 
t<irtan< acid. 4 grammes; ammonium nitrate, 
4 grammes; ammonium phosphate, o Oo gramme; 
potassium carbonate, o-oo gramme; magnesium carbonate, 0*40 gramme; 
ammonium sulphate, 0-25 gramme; zinc sulphate, o oy gramme; ferrous 
sulphate, 0*07 gramme; potassium silicate, 0*07 gramme. 

■ Fungi of the genus Aspergillus, when growing parasitically in the 
tissues, often lose their characteristics; the typical fructifications 


>1 



Fig. 529.—-Am’fkmi.i us 
Fructification. 

(After llrunipt.) 
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are .absent, and only mycelial threads and roundish or oval yeast- 
like bodies are seen. 


The various species may he difl'ci en tin led wit li difficult y as follows, 
or cannot be. differentiated' 


A. Green specie*: — 

I. Spores 5 microns and moo* Can hardly Ik.- diUn enli.it ed - 
Hep"us. h lavas 

I! Spores less than 5 nu< runs: 

(«) Lives sapmjdivi iealk - I nmigatns. 

(h) Mot known to live s.ipmpliyli("dly: - 

1. Very pathogenic. lor rahhn- —Maligna-.. 

2. Found in l»rom Inal sputum -lltomhuihs. 

1*. P.tac lush-brown species - ,\igrrs r t’ii ■>. 

C. Gnl'fen, brownish, gold-blown, or reddish - -Uctbarnmini. 


Aspergillus fumigatus Fiesenius, 1775- 

This is the commonest Aspnyi/ht'., .n< 1 is very oftm Sound on 
various cereals, straw, ha\. etc. On solid media it products a 
brownish-bl.iek culture if tlie medium is alkaline or neutr.il, greenish 
il the medium is acid. The mvcelial filaments are more or less 
ramified, the breadth varying between 2 and // The conidio- 
phoro hyph.e are much thicker t ban t he mycelial tubes, being, on t lie 
average, about 5 ft. in bread! h. '1 be stci igmata, u hic.li arc situated 
veiy close together, are b //. long: the eouidia are loundish, 2 *5 to 

j // in diaim-ler, smooth, 
col, mi less. Optimum* tem- 
peiattire, -jr <V. the growth 
slops below 20 orabo\e5*)°C. 




I'To. 530.— Aspergillus fumigatus 
Fremenius. 


Fit.. 53 1 - --Ispcrgilhts bron- 
ell Rl OMKN1 HITT. 

(After lilumcntrilt.) 


Pathogenicity.- This Aspergillus is the species most frequently 
found in man, giving rise to an aspeigillosis nl various organs. The 
spores arc very resistant. Perchloride ol mercury is the ant iseptic 
which has the greatest dost ruct ive act ion on t he spores. The effect s 
on the human organism are due, ill addition to nucha nil al act ion, 
to toxins secreted by the fungi. I-ucet has found in cultures of 
A. fumigatus in Raulin’s liquid a pyrogenic substance; Ceni and 
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Besta have isolated toxic products soluble in ether and alcohol, 
which act on the muscular and nervous system of dogs and rabbits. 
(See also remarks on Aspergillomycoses, p. 1031.) 

Aspergillus flavus De Bary, 1870. 

Synonyms.- Monilia aurea Gmclin, 1791; Eurotum flavum De 
Bary, 1870; Aspergillus flavcscens Wredcn, 1874. 

Mycelium colourless; ccmicliophore hyphae tcrmiiuiie in roundish 
formations of a gold-yellow colour. The conidia are dark yellow, 
roundish, 5 to 7 pi in diameter, with a surface showing numerous 
minute mammillar prominences, hound by several observers 
(Wredcn, Sicbcnmann, etc.) in the ear. Optimum temperature, 
Yl ' C 

Aspergillus bronchialis Blumentritt, 1901. 

Mycelium of a white e.oloui, mucli ramified; conidiophorc. hyphac 
are 6*2 to 12*6 11 in diameter, 280 to 300 pi in length. Conidia 
roundish, 3 to 4 /« in diameter, with a smooth surface, of a greyish- 
greenish colour. This Aspergillus was found by Chiari in the 
bronchi of a patient who had died from diabetes; it was investigated 
by Blumentritt. it has not yet been found as a saprophyte. 

Aspergillus fontoynonti Gudgucn, 1909. 

Found by Fontoynout and Curougcnu in a European living in 
Madagascar, who was suffering from multiple abscesses of the neck. 
In the pus and in the. first cultures obtained the fungus had no true 
aspergillar appearance; it had to he subcultuied several limes 
before the typical aspergillar fructifications appeared. Conidia 
4 to 5 p in diameter, with surface finely .verrucose. Optimum 
temperature, 22" to 25 0 ('. 


Aspergillus malignus Lindt, 1889. 

Synonym .—Eitretium tnaltgnum I.indt, 1889. 

Colourless mycelium, composed of short articles. Oonidiophore 
hyphft- erected, terminating in pyriform formations, 22 to 24 pi in 



Fig. 532 .—Aspergillus tttahgnits 
Lindt. 

(After Lindt.) 



1'iG. 533 .—Aspergillus repens 
Dk Bary. 

(After Siebcnmanu.) 


diameter, on which are situated the sterigmata, which arc 10 pi long 
and 4 to 5 pt in breadth. Conidia roundish, of a greenish-bluish colour. 
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Pathogenicity.—This Aspergillus was found by Lindt in a case 
of otomycosis; according to this author, it is very pathogenic for 
rabbits. 

Aspergillus herbariorum Wiggers, 1780. 

Synonyms. —Macor herbariorum Wiggers, 17S0: Aspergillus 
glaucus De Bary, 1870. 

Mycelium at first colourless, later yellow or reddish-yellow.- This 
Aspergillus is characterized by the large size of the conidia, which 
are 9 to 15 p in diameter. It is in nature a common saprophytic 
fungus. It has been found by Dunn in 1896 in the nasal cavities 
of a man, and by Einhoru in 1900 in the vomit of a case of hyper- 
chloridia. 

Aspergillus repens De Bary, 1870. 

Synonym.- liurotiitm re pens De Bary, 1870. 

This fungus is very similar to A. herbariorum , but for the smalW 
size of the conidia. Mycelium of a yellowish-green colour. Conidia 
large, 7 to 8-5 i a. Found by Sieben- 
maun in the ear three times. I\s 
pathogenic role is doubtful. 

# Quevedo has describ'd .in aspergillus very 
similar to A. repens, which he believes to be 
the cause of a type of cncephalo-myelitis ju 
horses in South America. He calls the 
organism A . may id is. 

Aspergillus pietor R. Blanchard, 

1895. 

Synonym. — Trichophyton pi clor 

K. Blanchard, 1895. 

The term Aspergillus ( Trichophyton 1 
pietor , introduced by Bl.mchaid in 
1895, before the plurality of species of 
the fungi found in pinta was demon¬ 
strated, is now used to denote the 
species of Aspergillus which is found in 
the pure violet variety of pinta. This fungus shows the typical 
morphological characters of the genus Aspergillus, ft grows easily 
on various sugar media. O11 maltose agar the growth has at 
first a whitish colour, which afterwards changes into greenish, to 
become violet or greenish with a violet tinge at a later period. The 
colour of the growth may vary according to the medium on 
which cultivation takes place. The conidiophores arc comparatively 
thick; the conidia are globular, with a smooth surface. 

Several other species of aspcrgillar and aspergillar-like fungi are 
found in pinta, but their botanical position lias not yet been defined 
with certainty. 



I f Jo. 5 ^\—Aspergillus pietor 
K. .Blanchard. 

(After Montoya y Florez.) 
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Aspergillus bouffardi Brumpt, 1905. 

l r ound by Bouffard in a case of black mycetoma, and completely 
described by Brumpt. Mycelium whitish in some zones, dark 
brown in others, Couidiophoies enn, w like, each terminating in a 
clavilonn structure, bearing *01110 slioit dm ins of roundish conidia. 
Conidia i-jto2/* m diameter, nmndi-.li with a smooth surlace, white. 
C.ldamydospores presuit, js to 10 ^ in diameter. Attempts at 
cultivation did not Miavrd. 

Aspergillus barbsa I'aMelhuu, up>~. 

I'oiukI by us in lulncs ol 1 'gumln, .uni in natives ol Ceylon. Conidia 
splieiic.il, j to ■? ft -il .* biowmsh 10I0111. 

Aspergillus nigrescens Robin. i88y. 

T’oubltul spec ic*;. w lu< b, <n tooling to Wieiileld, < auses a laviiorm eruption. 

Genus Sterigmatocystis Cramer, 1S59. 

Definition.- A-peigillales with romdiophores terminating in 
loimdish or ovoid ini illations. on w Inch ate situated short cylindrical 
s‘met tires primary s/rrigtnala mii mounted by similar element*—- 
secondary slerigntala. Kuch ot the -.eeoudary stengmata siipjxirts 
a chain oi loundish conidia. 

Remarks. The genus mated by < tamer tot a fungus found 
in a man's eat. 

Type Species. Slerigmal 'cystis antaens/ira ('tamer, 1S59. 

Classification. The two specie* of impot i.mee to us can be 
recognized as follow-. 

A. Young ooniili.il fuim- givi-ii; Kitm siu.ugly grey to hjown. Conidia 
sinell ; mieroiis in ili.unHei ,\ uhi/tiii'* 
li Cotudud inriii* M.u kisli blown !*■ mitli.i small. 45 microns in 

dmincter- - -AHim i;*.h ,«. 

Sterigmatocystis antacustica ('ranter, 1S50. 

Synonyms. S/cngmalncyshs antamslua ('tamer, 1S59: Enrolinm 
nigrum l)e llarv. 1S70: Monilia pitlla lYr*oon: Aspergillus nigricans 
Wredeti, 1.S74; . 1 . niger von Tieghem, 1^(17. 

Primary and secondary sterigniata: erected conidiopltores: 
livplue more than 1 millinietre in length (4*5 to p5). Conidia 
globular. 2-5 /• in diameter, provided wit h a iinmbraiie of a brownish 
colour. Cominonlv found in decaying organic substances. It was 
first observed in man by Cramer, who observed it in the ear of a 
deaf patient. Later it was observed by Eiirbringer and others in 
mycotic affections of 11 te lungs. 

Sterigmatocystis nidulans Kid am. iSg». 

Synonym. — Aspergillus nidulans Eidarn, t8N;j. 

Mycelium of a greenish colour. Conidiophores are erect, 0*5 to 
o-8 millimetre in length. Presence of primary stcrigmata, sup- 
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porting secondary sterigmata, each of which gives rise to a chain of 
couidia. Conidia small (2 to 3 ft in diameter), globular, of a greenish 
colour. The fungus has been completely investigated by Pinoy: 
grows badly in Raulin's liquid, better on Sabouraud’s: is lion- 
pathogenic for rabbits. This species is found living saprophytically 



Fig. 535.- -Stfrigmatocvstis 

F RUCTIFICA.TION. 

(After lirumpt.) 


I'lG. 536. — Stcri^inntocystis 
nidulans Kidam. 

(After Fulam, from Brumpt.) 


in certain nests, hence the name .S'. nidulans. In man it has been 
found in several cases of otomycosis. Nicolle and Pinoy have 
found it, or a very similar species, in a case of mycetoma with while 
granules. 

General Remarks on Mycoses due to Species of the Family 

Aspergillaceae. 

These mycoses are gener.illv called aspergillomycose*. They 
have been recorded several times in man. 

1. Aspergillosis of the Lungs; Aspergillar Pseudo-tuber¬ 
culosis; Pneumomycosis of Aspkrgillar Origin.- -Aspcrgilli 
develop sometimes in tlu: mucosa of the trachea, of t he bronchi, and 
even in the pulmonary alveoli, without giving rise to any pathogenic 
effect. In other cases the tungi induce pseudo-membranous and 
ulcerative lesions. A very seiious alfeetion is a form <>t pseudo- 
tuberculosis (pseudo-tuberculosis aspergillina), characterized by the 
presence of mycotic nodules 111 the lungs, liver, kidneys, and other 
organs. This'affection, due to A. fumigatus, is very common in 
some parts of France among pigeon-breeders (garenrs de pigeons). 
The same affection attacks the pigeons. The infection is probably 
caused by spores of A . fumigatus being present in the grains used 
for feeding the pigeons. 

2. Aspergillosis of the Eye.--.4. fumigatus has been found 
several times in ulcers of the cornea (keratomycosis aspergillina). 

3. Aspergillosis of the Ear (Otomycosis Aspergillina).- - 
Various species of Aspergillus have been found in the ear. In some 
cases they may give rise to a serious otitis, deafness, and tinnitus. 
Aspergillosis of the ear is not rare in the tropics. Syringing with 
hydrogen peroxide two parts and alcohol one part is useful. 

4. Aspergillosis of the Nose.- -A . glaueus and A. fumigatus 
have been found in the nasal cavities; the first apparently does not 
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cause any disturbance. The second causes various inflammatory 
symptoms. 

5. Aspergillosis of Wounds and Ulcers. —In wounds not 
puroperly treated, and in old ulcers, Aspcrgilli have been occa¬ 
sionally found. 

6. Aspergillosis of the Urethra.—I n several cases a black 
urethral discharge has been observed, due to Sterigmatocystis nigra. 

7. Aspergillosis of the Skin.- Montoya’s investigation has 
shown that several varieties of pint a are due to fungi of the genus 
Aspergillus. Another important tropical-skin disease, tinea im- 
bricata, was believed until recently to be due to an Aspergillus — 
A. tokelau Wehmer, 1903. In our experience the fungi of tinea 
imbricata never show aspergillar fructifications, and cannot be 
considered to bo Ashergilli. 

Aspergilli may also cause some varieties of mycetoma. 


PYRENOMYCETES. 

Ascomycetous fungi in which the asci are contained in a pcrithecium pre¬ 
senting an orifice at the ajx-x fur the escape of the spores. According to some 
authors, species of this family have been found parasitic in man. This is 
very doubtful, though Schutiert stales that lie found in the nasal mucus of a 
patient an organism closely allied to llotryiis basriana, which latter species, as 
is well known, causes the disease of silkworms called iuuscanlin. 

CLASS BASIDIOMYCETES. 

Basidiomycetcb have a septate mycelium, and are devoid of 
sexual reproduction, l hev reproduce by formation of basidia. 
Other accessory fructifications may be present—as, for example, 
chlamydospores. The basidia are oi two principal types: (1) auto- 
basidia; (2) protubasidia. 

The autobasidia are large, miseptuted cells, giving rise at their 
apices to four delicate slerigmata, each of which bears a spore. 

The protobasidia arc septaled, and appear in two chief forms:— 

A. Septated into four cells, eacli giving rise to a spore from a 
lateral inserted sterigma. 

B. Septated by walls intersecting at right angles, each cell ending 
in an elongated tubular sterigma. 

Of the. Basiiliomycetes, one species (Ustilago phyodytes) of the 
family Ustilagineie is of special importance, while two others 
(£ 7 . carbo and Titlelia l.ivis) may produce otomycosis. 

Ustilago hypodytes Schlecht. 

Synonyms.— Dendrodichium mtcrosporui, iirigi; Sporotrichum dermatodes - 
Kane. 

The mycelium penetrates the stem and leaves of reeds {Arundo dona*) in 
some parts of Provence, Italy, and Greece. After a time the mycelium pro¬ 
duces innumerable so-called brand spores by a process of segmentation of its 

g rofusely branched hyphap. In this way the mycelium is transformed into a 
roam dark mass of spores. 

These brand spores, as*, regards the mode of their formation, may be con¬ 
sidered chlamymtapores. Tne brand spores are resting spores; they are 
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scattered by the wind, and after an interval of rest they germinate, producing 
conidiospores of a basidium-like type. 

The spares of U. hypodytes are the cause, according to most authors, of a 
peculiar affection found among workers who have to do with the cutting, etc., 
of reeds (Arundo donax). This affection is called ‘ frienite,' or * frien disease.’ 
The patient complains of symptoms somewhat resembling hay-fever—sneezing, 
headache, etc.—and, in addition, shows an erythematous erysipeloid eruption 
on the uncovorcd part of the body, and often also on the genital organs, 
which may become greatly cr.dematous. Desquamation follows. 

According to other observers, the cause of this peculiar disease is to be 
found, not in the spores of Ustilaqo. but in an insect —Aelerda bcrlaei, dis¬ 
covered by Berlese— -which often swarms on various reeds. The workers, in 
manipulating the canes, squash some of these insects, and the irritating juice 
exuding therefrom produces a dermatitis of an erythematous type. 
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-NOCARD 1 AS AND ASSOCIATED ORGANISMS 

i. Hair, natural size 1 TuchomyioMs Hava, 
a. TnchomyictoiK lla\a. 

3. Trichomycosis tlava. 

4. '1'richomycosis nigra. 

5. Trichomycosis rubra. 

f>. Hair, natural size: Trie homviosis rubia. 

7. TiJnuloioiciis castellan 11 (CI1.1 liners ami O’Eariell, 1913). 

8. Socnrdtd in dial (Kanthnck, 1893). 

9. Socnrdia amvoluta Chalmers and Christoplierson, 1910. 

10. Ilair, natural size ' Ti ii honiycosis nigia. 

11. Cohni\trcptathnx tenuis (Castellani, 1911), branching. 

12. Cohnutn ptothri x tennis (Castellani, 1911), bacillary ioims. 

13. Cohnistreptothnx tenuis (castellani, 1911), long iorni. 

i.j. Cnhnistreplnthriv tenuis (Castellani, 1911), branching forms and cocoa 1 
forms from a culture. 





CHAPTER XXXIX 

FUNGI IMPERFECT I 


Preliminary—Fungi imperfecti— Hvphales—Vuilierain's classification—Micro- 

siphnnalcs — Th«illosporalt*s ■ — Hcmispor.ilrs - -■ Comdiosporalcs- — Refer- 

cnees. 

PRELIMINARY. 

We now come to tin* la*»t class of Schroder's Eumyceles- -viz., the 
Fungi Imperfecti; that is to say. fuimycetes with a septate mycelium 
and with spores which arc not contained in asci or basidia. but are 
carried on conidiospoies, which may or may not be enclosed in 
pvenidia. 

This class contains a large number of genera of importance in 
tropical medicine, but everyone, who has studied these fungi must 
have felt, as wc have, the great difficulty of determining to what 
genus the organism belonged at which he*was working. 

Various systems have been proposed, such as the mock* of bearing 
spores and the colour of the fungus, matters which change with 
environment. Further septation of the spores often depends upon 
their age and other factors. Similarly new species have been made 
for a fungus. \ cry like aimthei fungiis. but found on a new host. 
In this way the classification has become almost hopeless. 

Vuillemin has, however, proposed a new elassiticalion, which 
prevents the same fungus being variously classified in different 
stages of its life-history. We adopt it for purposes of utility. 

CLASS: FUNGI IMPERFECTI Fuckel. i8(>y. 

Synonym. -/)euteromvcetacap Saccardo (‘ Sylloge,’ vol. xvi., 
p. 825). 

Definition. —Fungi, almost invariably minute, in which asexual 
reproduction takes place by means of conidia produced on conidio- 
phores, which are cither enclosed in perithecia, placed on discs, or 
unprotected. 

Remarks.- -Fuckel gathered together under the above name all 
forms of fungi, the complete life-history of which was unknown, and 
made this class in contradistinction to his other class of Fungi 
Perfecti. Vuillemin, in 1910, suggested dividing the rlass into two 
subclasses, Deuteromycetes and Hyphalcs. 

Classification. -Tile Class Fungi Imperfecti may be subdivided 
into two classes as follows:— 
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A. Accessory fructifications prosoat in the form of dosed or open recep¬ 

tacles-—Subclass t, Deuteromycetes Saccardo, 1886, emendavit Yuille- 
min, 19x0. 

B. No such accessory fructifications present. Reproduction by means 

of sports, isolated or in groups, situate on isolated or fasdculated 
hyphar- -Subclass 2: Hyphales Vuillemin, 1910. 

SUBCLASS 1: DEUTEROMYCKTES Saccardo, mb, emendavit 

VuiLIJiMIN, I(JI 0 . 

Definition. —Fungi Iinpcrfroti possessing accessory fructilications 
in the form of open or closed receptacles. 

A. Couidiophorcs mi mile and enclosed in a perithecium — Order i, 

Sphartfpstdalrs Leveillfi, emendavit Saccardo, 1882. 

B. Conirliophores not enclosed in a pcrithecium. but crowded on a disc 

arising from a deeply embedded mycelium -Order 2, Melan- 
conialrs Con la, 1842, emendavit Saccardo. 1882. 

SUBCLASS HYPHALES Vuillemin, 1910. 

Synonyms.- - -Ncmatomyci Nees, 18 r6; llyphumyceteee Martius, 
1817, pro parte; Hyphmnvcelvs Fries, 1833; Moniliales Clements, 
1909. 

Definition. -Fungi Iinperfocti with hypha; more or less developed, 
lax, or more or less compart, superficial or subsuperlicial, or more 
rarely, as in man. vertebrates, and injects, cndoparasitic. Conidio- 
phorcs never situate in closed or on open receptacles. Reproduc¬ 
tion by means of sports isolated or in groups, situate on isolated or 
fasciculated liyplue. 

Remarks.- -The Hyphales of Vuillemin cm respond to the 
Hyphomycctcs of Fries, but the subdivision into families is so 
entirely different that il appears better to adopt a change of name 
in order to prevent confusion. 

‘Vuillemin’s classification appeals to 11s to be more suitable from 
the point of view of tropical medicine, and therefore wc adopt it in 
this chapter; but, in order to permit comparison, we give the out¬ 
lines of the old division of the Hyphomycctcs, which is as follows:— 


ORDER HYPHOMYCETES Fries, 1833. 

A. Hyphomycctcs with hyaline or brightly coloured liyphic which do 

not col ion* in fascicles and with conculorous conidia—Family 1, 
Mucidmacetr Link, 1809. x 

B. Hyphomycctcs with dark-coloured or black liyphas rarely hyaline. 

and then with dark-coloured conidia. The hyphae do not cohere 
into fascicles—Family 2, Dematiaceee Fries, 1832. 

C. I Iyphomycetes with hyaline or dark-coloured hyphae of which the 

sterile are scanty and creeping, while the fertile arc erect, cohering 
into elongated fascicles bearing conidia at the top or more rarely 
along the side—Family 3, StilbeUacea Vuillemin, 1910. 

D. Hyphomycetes with hyaline or dark-coloured hyphae compacted into 

a globose, discoid, or verruciform body called a sporodochium— 
Family 4, Tuberculariacea Ehrenberg, x8x8. 



HYPHOMYCETES 


*®37 


With reference to the name of Family 3, this has been changed 
from Stilbaceee Fries, 1825, to its present name, because Juel has 
demonstrated that some of the species of the genus Stilbum belong 
to the Basidiamycetes, and has given the name Stilbella to those 
left in Fungi Imperfecti. * 

The basis of reference with regard to fungi must for all time be 
Saccardo’s ' Sylloge Fungorum, because it details some 60,000 
species of fungi, and this is based upon the colour of the hypha? 
and conidia and the number of septa in the spore, as will be indi¬ 
cated when detailing the hyphales. Clements, has published a 
most useful key in English to Saccardo’s ‘ Sylloge.’ - 

Leaving this form of classification, we will consider Vuillemin’s 
new system. 

Vuillemin's Classification. —Vuillemin has pointed out a diffi¬ 
culty which we have also experienced in classifying the fungi of 
the Hyphomycetes- -viz., one and the same, fungus may, under 
different conditions, show a mucedine type, a stilbelline type, and 
a tubercularine type, which makes its recognition most difficult. 
To obviate this difficulty he lias concentrated his attention upon 
the ‘ spore,’ in order to form the orders of the class Hyplialcs. and 
has given definitions of his terms so as Lo prevent confusion. 

Terminology. —The following terms require to be carefully 
studied: Thallospore, BLastosporc, Arthrospore, Chlamydospore. 
Hemispore, Protoconidium, IJguteroconidium, Conidium, Aleurio- 
spore, Sporophorc, Phialidc. and Prophialide. 

1. The Thallospore is a sporiform element which is really only a 
portion of the thalltis secondarily adapted to the purposes of repro¬ 
duction. The various forms of the Thallospore arc named Blasto- 
spores, Arthrospores, and Chlamydospores. 

A b las I o^ pore (Fig. 537) is a thallospore^ round or ovoidal in 
shape, developed by budding from the summit or sides of a 
hypha which may be the same size and appearance' as the 
blastospore, as in C'rvplocoecus, or may be an elongated 
filament. 

An arthrospore is a thallospore developed by the disarticula¬ 
tion of hyphal elements at first with square cut ends, which 
subsequently become rounded off, and with thin walls 
which subsequently become thickened. A Chlamydospore 
(Fig. 538) is merely a variation of an arthrospore, and may 
be defined as an intermediate or terminal spore larger than 
the ordinary hypha, which, without becoming isolated, 
undergoes a kind of encystment, with the formation of a 
thick and sometimes coloured wall containing cytoplasm 
loaded with food material. 

If. The Hemispore (Figs. 539 and 540) starts by a differentia¬ 
tion from the thallus, the ‘ Protoconidium,’ but this remains where 
formed while the hypha continues to grow. Eventually the proto- 
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conidium forms secondary functional spores called' Deutcroconulia,’ 
which are the reproductive spores. 

Ill. The Conidia (sing. Conidium) are spores which differ from 
the thallus in being incapable of forming new spores or hyplue 
while still attached to the parent mycelium. They show great 




Fig. 537. - A Blamuspokk from 
Crvftoaiccus myteniccttr Ciivi 

MERS AND ClIKISTOI'Iil' KMIN. 


Fl«; 5 18 .—A l * HUM YOOSPORE FROM 

'J rukophvtou curni Chalmers 

AND MaKMIM.I.. 


variety of form, being rounded, stellate simple or septate (stauio- 
spore); needle-shaped, simple or septate (scolecospoi c); or spirally 
twisted, simple or septate (heiicosporc), and of stnicture being 
simple (amerospore) or divided by septa (didyiuospores with two 
cells and one trails wise septum; pin agmospores with two or more 



Fig. 539. — A Hi-.mi- 
sporii: Devei.oi- 

MhN r from Hemi- 
spora steilatu Vcn - 

LEMIN. 


Fir.. 3|o. A Ili.Mi- 
si'OKK prom Hemt- 
spora slellata 

Vu ILLUMIN'. 


FiG.511.- Alkxjriospores 
I'Kom A Icunsma flavis- 
sttniuni (Link, i8i0), 
emen davit Cheva¬ 
lier. 1830. 


! a) Protocouulia, 
b ) Deutcroconulia. 

. (After Vuillumiu.) 

j 

r 

transverse septa and three or many cells; tlictyospores in which 
there arc longitudinal septa as well as transverse septa). The 
variation of colour is also of importance as a means of classification. 
The colouring matter usually occurs in the membrane. 

Their number is also important, as they may be single, formed in 
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basipctal chains which arc more or less persistent, or they may be 
glued together into masses by agglutinating material. 

The C'onidia show two main types—viz., the Aleuriospore and 
theConidium Verum. 


An Aleuriospore (Fig. 5^1) is not a true conidium. It may be 
terminal, lateral, or intercalary, but in each case it is not 
originally distinct from the tliallus, and is only set free by 
the death of the filament to which it is attached. It has 
the morphological significance of a chlamydospore. 



Fig. 542.—Spokopuokes 
and ConiD i a from a 
Claijosporium. 



Flo .54 V- A P111AI.IDF 
from Spit: an a a pha¬ 
lli 1 VriLLkMIN 

(rtf l’HIAUm-,. 

(Aflei Vuillrinm.) 



Fus. 54 -A Prophi- 
A1 IDK FROM T T rophial 
uwycophtala Vi'll.- 
LUMiN, lyio. (a) Pro- 
PHIAMDK. 

(After Vuillemin.) 


A Conidium \’enini (Fig. 542) is quite distinct from the tliallus, 
from which it is easily detachable. It may or may not be carried 
on a conidiophore, the varieties of which arc as follows:--- 

A Sporophore (Fig. 542) is another name for a conidiophore-- 

i.r.. for the hypha which carries the conidia. 

A Phialide (Fig. 543) is a flask-shaped segment on the sporo- 
phore comparable to the sterigmata of the Basidiomycetes 
and interposed between the sporophore and the conidia. 

A Prophialidc (Fig. 54}.) is a special aiticle on the sporophore 
from which phialides arise. 

Having thus made clear Vuilleniin’s differentiation of the spores, 
it is possible to consider his classification of t he Hyphalcs. 
Classification.- -Yuillemin divides the Hyphales as follow's:- - 

A. Mycelium composed of fine hacilliform hypha* in w'hicli the 

nuclei are usually indistinct- -Order 1, Microsiphoa ales 
VuiUemin, iyr2. 

B. Mycelium not so composed:- - 

1. Reproduction by thallospores- -Order 2, Thallos porales 

VuiUemin, ryio. 

2. Reproduction by hemispores- -Order 3, Hcmisporales 

Vuillemiti, ryio. 

3. Reproduction by conidia—Order 4, Conidiasporales 

VuiUemin, 1910. 
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ORDER L MICROSIPHONALES Vuillemin, 19x2. 

Definition. —Hyphalcs with thfe mycelium composed of finebacilli- 
form hyphse, usually 1 micron or less in diamctfer. Usually^Gram¬ 
positive, when young, and without distinct nuclei. Parasitic on 
man, animals, and plants, or saprophytic. 

Remarks.- - This is a most interesting < order, as its members 
(Fig. 545) are nearly always mistaken at* lirst sight, by persons 
unaccustomed to them, for bacilli (Fig. 548). Hence the descrip¬ 
tions of bacilli as the cause of so many fungal diseases due to 
these organisms, among which could be classified the diphtheria 
organisms, the tubercular anil leprotic bacilli. 

Thus one form of division into families is ,as follows:— 

A. Nocardiac eae Cartel la ni anil Chalmers, 1918. Synonyms.— 

A ctinomycctes Lachner-Sandoval, 1898; Trichomycetcs 

** Petruskv, 11)03. 

Definition.- Microsiphonales with a mycelium. 

Type Genus.- -Nocardia Toni and Trevisan, 1889. 

B. Mycobaeteriaces Mielie, 1909. Definition. —Microsiphon¬ 

ales without a mycelium. 

Genus i.- -Mycobacterium Lehmann and Neumann, 
with the diphtheria bacillus as a type. 

Genus 2 -Corynehaclerium Lehmann and Neumann, 
with the tubercle bacillus as a type. 

We have, however, placed the Mvcobactcriaceee under the Schizo - 
mycctes, and therefore- have only the Nocardiai or to consider. 

FAMILY NOCAKD1ACOL 

Synonyms. —Actinomycctri La diner- Sandoval, 1898; Tfichomy- 
cetes Petruskv. 1903. 

Definition.- -Microsiphonales with a mycelium. 

Type Genus. Nocardia Toni and Trevisan, 1889. 

Classification.- -Until quite recently all the species of this order 
were considered to belong to one genus- -i.e.. Nocardia Toni and 
Trevisan, 1889: but Pinny has made an excellent subdivision, 
separating certain species into another genus, which he calls Cohni- 
streptothrix Pinoy. 1911. In doing this, he points out that the 
original discovered of actinomycosis- -viz., Harz and Bollinger in 
1877 and Rivolta in 1878 - -thought that they were dealing with one 
organism, but when cultures were attempted it became apparent 
that more thatf one organism was implicated. Thus Bostrom iso¬ 
lated a parasite which grew well aerobically, producing a dry mem¬ 
brane on the surface of broth anil capable of growth at 20° C. on 
gelatine, but growing belter on ]K>tato at 37 0 C. and foiming chains 
of arthrospores. Inoculation into animals was, however, negative. 
This form is commonly called Nocardia bovis (Harz, 1877). 

‘Wolf and Israel, on the other hand, obtained a parasite which only 
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grew anaerobically and was not capable of growth at ordinary 
European air temperatures. In broth it formed small granules or 
scales/ which Jell to <th£ bottom of the tube. These cultures often 
contained childlike forms, and the branching filaments broke up 
into b^cQlarv or coccal-like,forms. Inoculations of gelatine ciUtures 
into the peritoneal'cavities of guinea-pigs produced actinomycosis. 
This form is commonly called Nocardia israeli (Kruse, 1896). 
Wright maintains that this organism is the true cause of actino¬ 
mycosis and that N. bovis is merely a contamination, but this,cannot 
be accepted. 

There are, therefore, two distinct organisms which can cause 
actinomycosis in man and oxen—viz,., N. bovis (Harz 1877) and 
N. israeli (Kruse/1896), Jtyat the difference between them is consider¬ 
able; and therefore Pinoy has separated off the latter and its allies 
from the former and has found'd the new genus Cohnistreptoihrix 
Pinoy, 191X. The name is derived from the fact that in 1874 Gq hn 
described a fungus in lachrymal concretions under the term Staepto- 
thrix foersteri, which was considered to be a Nocardia and is now one 
of the species of Pinoy’s Cohnistrcptothrix. These two genera 
are distinguished as follows:— 

A. Grows aerobically, easy of cultivation, and producing 

arthrospores (Fig. 549)- -Genus i, Nocardia Toni and 
' Trevisan, 1889. 

B. Grows best anaerobically, but can often grow aerobically; 

difficult of culture, and not producing arthrospores— 

Genus 2, Cohnisireptolhrix Pinoy, 1911. 

Genus Nocardia Toni and Trevisan, 1889. 

Synonyms.- - -.1 ctinomyces H arz, 1877, nee Meycn, 1829; Discomyccs 
Rivolta, 1878, nec Discomycetacea.' Fries, 183b; Bacterium Affanasieff, 
1888, nec Elirenberg, 1830, emendavit Cohn, , 

Hiippe; Streptoihrix Rossi-l)oria, 1891, ncc * 

Cohn, 1875; Odspona Sa^yugeau and Kadais, . / m 

1892, nec Wallroth, 1833; Cladothrix Mace, / ** 

1897, nec Cohn, 1875. \ 

Definition.— -Nocardiac^e growing aero¬ 
bically, usually easy of culture, and pro- • » 

during arthrospores. % 

Type SpeeifS. — Nocardia bovis (Harz, x 

Nomenclature.- —Bollinger's ray fungus '%***<«■,**•***- 

( Nocardia bovis) belongs to a genus of jg. sis^Mkrosipho- 
. which the correct name is Nocardia Toni F . ROM 

and Trevisan, 1889, a tertn derived from Ca^kixani, 1911. 
Nocard, the celebrated French parasito¬ 
logist, who was the first investigator to learly recognize this 
fungus in France. We state that it is/the correct name for the 
following reasons:— 

66 


jo. 545w#-MicROSXPin> 
NALt S FROM Cokni- 
streptotkrix tenuis 
Castkixani, 1911. 
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1. It is the oldest name, against which no objections can be 

raised. 

2. It has been formally adopted by the Botanical Section of the 

First International Congress of Pathology. 

3. The objections to the other names in use are as follows:— 

(a) Streptothrix, as proposed by Rossi-Doria, cannot be 

used, as it was originally suggested by Corda in 
1839 for S. fitsca, which is quite a different fungus. 
It was also used in 1875 by Cohn for another 
organism cIom-Iv allied to a ‘ Nocardia,’ so that Cohn’s 
and Rossi Dona's names can only be utilized as 
synonyms of the organisms to which they were 
wrongly applied because of the priority of Corda’s 
name. 

(b) Disnunyces was used by Rivolta in 1878 merely as a 

trivial name, and though it-has not been applied to 
any other genus, still the word Discomycetaca• was 
introduced in 183b by Fries for a large fungal 
family, and has come into general use, and therefore 
has the double claim of priority and general use; 
and as its type genus should bear the name Dis- 
camyi c.s, confusion is bound to arise if the same term 
is retained as the generic name of Bollinger’s 
organism. 

(c) Bacterium was suggested by Alfanasieff ijn 1888, but 

Khrcnberg had used this name in 1830 for the 
organisms popularly known as bacteria, and there¬ 
fore Athmasieff's suggestion falls to the ground. 

(d) Oospora, as utilized bv Sauvageau and Kadaisin 1892, 

is not available because it is younger than the name 
‘ Nocardia,’ and because it was previously used in 
1833 by Wallroth for certain fungi previously classi¬ 
fied as Tornla Persoon, 1801. 

(e) Ctadothrix, as brought forward by Mace in 1897, cannot 

be used because the name ‘ Nocardia ’ has priority, 
and because it was originally used by Cohn in 1875 
for the organism Cladothrix dichotoma, which is 
septate and is only falsely branched, and hence is 
quite different from Bollinger’s funguft. 

Remarks.- -Tin - genus Nocardia contains a large number of species 
which live saprophyticallv in soils, from whence tlieir spores can be 
spread by the agency of air or water to sewage, sputum, etc. Some 
of them have acquired parasitic habits, living in plants in which 
they cause root tubercles, or, in other instances, tumours with ray 
fungi, thus somewhat resembling the actinomycosis of animals. 
They have also been found living in molluscs and in the alimentary 
canals of larval insects, as well as in the form of pathogenic fungi in 
reptilia, aves, and mammalia, in which they mostly occur in the 
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Fig. 546. - Nocar did convolutu Fig. 5 4 7.- -Nocardia convoluia 

Chalmers and Christophkrson, to show' Branching. 

1916. Hypha showing Beading 
AND ALSO COMMENCING SEPARA¬ 
TION into Thrice Portions. 

(v 1.500 Diameters.) 



FIs. 548. — Nocardia cowvoluta in situ in a Grain to show Bacilliform 

Appearance. 
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herbivora or in omnivorous man, though they are known in the 
grass-eating dog, but are rare in other carnivora. Their geographical 

distribution appears to be world wide. 

With reference to their method of 
entry into the human body, it appears to 
be often associated with some slight 
traumatism with some vegetal substance, 
such as a thorn, while the best treatment 
is undoubtedly complete removal wherever 
possible; still, partial extirpation, associ¬ 
ated with treatment by iodide of potash, 
as first advocated for this purpose m 1885 
by Tomassen, but in large doses such as 
90 grains per diem, as used by Carroll with 
success in 1905, is sometimes also capable 
of effecting a cure. 

Morphology. — Mycelial filaments of 
various sizes, but generally very thin 
(r fJL or less), often branching, non-septate, 
and without differentiated nuclei. In 
certain species during parasitic life some 
mycelial threads terminate in club-like 
formations and show a radial arrange¬ 
ment. It is doubtful whether these club¬ 
like formations are intrinsic parts of the fungus or partly products of 
reaction of the invaded tissues. Masses of mycclia may form*in ihe 



Fig. 550. Fig. 55X. 

Fig. 550.— Nocardia convoluta to show Easy Culture and Limited Growth 
on Sabouraud's Preservative Medium. 

• Fig. 551.— Nocardia corwoluta to show Easy Culture on Inspissated 

Blood Skkum. 



Fig. 549. —Nocardia con¬ 
voluta to show Akthro- 
spores. 
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tissues peculiar grains (sclerotia) of various size, shape, colour, and 
consistency. Some species arc facultative aerobes, others strictly 
anaerobic. All are Gram-positive, and several acid-fast. In cultures 
the mycelium verv often undergoes fragmentation, and only bacil¬ 
lary and coccus-like bodies may be seen. 

Classification. —The very large number of species in this genus 
can be classified as follows:— 

A. Habitat, soil; can be found in air or water—Section 1, 

Saprophytica Foulerton, 1910. 

B. Habitat, plants or animals- -Section 2,Parasitica Foulerton, 

1910. 

C. Habitat, soils, plants, or animals, but imperfectly described 

—Section 3, IncerUe sedis. 

. 4, 

Section 1 : Saprophytloa Foulerton, 1910. 

This section can bo divided into subsections as follows:— 


Subsection i: Majora . 

z. Grow freely under artificial condi¬ 
tions at 22° C., and generally at 
37° C., with a fow exceptions. 

2. Growth usually large and spread¬ 

ing. 

3. Development at aerial hyphac 

marked by a bright cluilky 
efflorescence. 

4. Earthy or mouldy smell often 

present in the cultures. 

5. Generally peptonize gelatine and 

blood serum. 

6. Diastatic action often present. 

7. Hyphal filaments usually coarser, 

and branching more marked 
than in next series. 


Subsection 2: Minora. 

x. Grow moderately under artificial 
conditions at 22° C. and 37° C. 

2. Growth usually moderate and 

circumscribed. 

3. Development of aerial, hyphae 

marked by a dull dry powdery 
appearance. 

4 Earthy or mouldy smell either 
faint or absent. 

5. Rarely peptonize gelatine and 

blood serum. 

6. Diastatic action usually absent. 

7. Hyphal filaments usually finer, and 

branching rarer than in the 
preceding scries. 


Saprophytica Subsection Major a. 

This subsection contains the following species:- - 

1. Nocardia saprophytica (Foulerton, 1902):— 

Streptotkrix leucea saprophytica Foiilcrtoif, 1902. 

2. Nocardia dichotoma (Mace, 1888):- - 

Cladothrixdichotonta Mace, 1888, nec Cohn, 1875. 
Streptotkrix ckromogena Gasperini, 1890. 

Streptotkrix nigra Rossi-Doria, 1890. 

Oospora metschnikovi Sauvageau and Radais, 1892. 
Cladothrix brauner Hesse, 1892. 

- Cladothrix odorifer Rullman, 1895, nec C. odorifer Rull- 
man, 1898, parasitic in man. 

Streptotkrix melanotica Price-Jones, 1900. 

Streptotkrix huntifica Beijemick, 1900. 

Streptotkrix nigrescens Foulerton, 1902. 
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Actinomyces erythrochromogenes Krainsky, 1914. 

A ctinoniyces diastaticochromogenes Krainsky, 1914. 

A ctinomyces viridochromogcnes Krainsky, 1914. 
Actinomyces flavochromogenes Krainsky, 1914* 

3. Nocardia violacea (Rossi-Doria, 1891) 

Streptothrix violacea Rossi-Doria, 1891. 

Actinomyces viol ace its Bercstneff, 1897. 

? Actinomyces alni Peklo, 1910. 

? Actinomyces myricec Peklo, 1910. 

4. Nocardia beta (Price-Jones. 1900):-- 

Streptothrix beta Price-Jones, 1900. 

5. Nocardia alba (Rossi-Doria, 1891):— 

Streptothrix alba Rossi-Doria, 1891. 

Actinomyces chromogenes B Gasperini, 1890. 
Streptothrix 1 ., II., and III. Almquist. 

Actinomyces albus Lehmann and Neumann. 

Odspora guiguardi Sauvageau and Radais, 1892. 
Actinomyces albus Gasperini, 1890. 

Odspora dorice Sauvageau and Radais, 1892. 

Streptothrix foersteri Gasperini, 1890, nee Cohn. 
Streptothrix leucea Foulerton, 1902. 

Streptothrix alpha Price-Jones. T900. 

Streptothrix pyogenes ('aminiti. 1907. 

Actinomyces grisea Krainsky, 1914. 

Actinomyces cliastatica Krainsky, 1914. 

Actinomyces celluloses Krainsky, 1914. 

Actinomyces nivea Krainsky, 1914. 

(>. Nocardiei rosea (Krainsky, 1914):- ■ 

Actinomyces roseus Krainsky, 1914. 

7. Nocardia cilrea (Krainsky, 1914)■ 

Actinomyces griseo/lavns Krainsky. 1914. 

Actinomyces flavus K lain sky, 1914. 

Streptothrix flava Sanfelicc, 1904. 

Streptothrix flava Brins, 1899. 

8. Nocardia cinerconigra (Berestneft, 1H97) - 

Streptothrix einereonigra aromaiiia Bercstneff, 1897. 

9. Nocardia oraugiea (Bercstneff, 1897): - 

Streptothrix orangiefl Bercstneff, 1897. 

10. Nocardia atbula (Rossi-Doria, tScjt):- - 

Streptothrix albido-flava Rossi-Doria, 1891. 

Actinomyces fardnicus Rossi-Doria, 1891. 

Nocardia farcinica Rossi-Doria, 1891. 

11. Nocardia invulnerabilis (Acosta and Grande Rossi, 1893):— 

Cladothrix invulnerabilis Acosta and Grande Rossi, 1893. 

12. Nocardia rubea, Chalmers and Christopherson, 1916. 

Actinomyces ruber (no name). 

Nec Actinomyces ruber Krainsky, 1914. 



SAPROPHYTICA 


1047 


Nec Streptothrix rubra Casab6, 1804. 

Nec Str&ptothrix rubra Kruse, 1896/ 

13. Nocardia caelicolor (R. Miiller, 1904):— 

Streptothrix ccelicolor R. Miiller, 1904. 

Str&ptothrix ccelicolor Schuiman, 1909. 

14. Nocardia glauca (Lehmann and Schulze):— 

Actinomyces glaucus Lehmann and Schulze. 

15. Nocardia thermophila (Gilbert, 1904):— 

Actinomyces thermophilus Gilbert, 1904. 

Cladothrix thermophilis Kedzior. 

Actinomyces thermophilus Rerestncff, 1891. 

16. Nocardia monospora (Schulze, 190SI:— 

Actinomyces vnonosporus Schulze 1908. 

These species may be recognized as given on p. 1048. 

Subsection Minora. 

This subsection contains the following species:— 

1. Nocardia pluricolor (Terni, 1894):— 

Streptothrix pluricolor Terni, 1894. 

Actinomyces grttberi Terni, 1894. 

2. Nocardia carnca (RosM-Poria, 1891)■ 

Streptothrix carnca Rossi-Pori a, 1891. 

3. Nocardia aurantiaca (Rossi-Poria, r8qi):-- 

Streptothrix aurantiaca Kossi-Poria, 1891. 

4. Nocardia mclanosporca (Krainsky. 1914)• 

Actinomyces melanosporeits Krainsky, 1914. 

5. Nocardia mclanocycla (Krainsky, 1914):--- 

A ctinomyccs metauncveins Krainsky, 1914. 

6. Nocardia albosporca (Krainsky. 1914):- - 

Actinotnyces alhosporens Krainsky, 1914. 

7. Nocardia krainskii Chalmers, 191O. 

Actinomyces ruber Krainsky, 1914, nec Carabd, 1894, nec 
Kruse, 1899. 

8. Nocardia parva (Krainsky, 1914)• 

Actinomyces parvus Krainsky, 19x4. * 

9. Nocardia microparva (Krainsky, iqr4):-- 

Actinomyces microparvus Krainsky, 1914. 

10. Nocardia chalcea (Foulerton, 1905):— 

Streptothrix chalcea Foulerton, 1905. 

11. Nocardia erythrea (Foulerton, 1910):— . 

Streptothrix erythrea Foulerton, 1910. 

12. Nocardia hoffmanni (Gruber, 1891)- 

Micromyces hoffmanni Gruber, 1891. 

These species may be recognized as given on p. 1049. 
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Section 2 : Parasitica Foulerton, 1910. 

The parasitic section can be classified into three subsections, as 
follows:— 


No. 

Test. ! 

Subsection i : J 
Majora. | 

■ 

Subsection 2: 
Minora. 

Subsection 3: 
Brevis. 

1 

Cultivation at 
22° C. and 
37° C. 

Easy ! 

Not difficult 

Difficult at 37 0 C. 
Usually nil at 
22° C. 

2 

Growth 

Spreading 

Circumscribed 

Slight 

3 

Efflorescence 

Bright chalky 

Dull powdery 

Usually absent 

4 

Hvphal branch- 

mp 

Well marked 

Poorly marked 

Rare, hyp® often 
bacilliform 

5 

Acid-fast species 

Rare 

Common 

Rare 

O 

Odour of cul¬ 
tures 

Eartliy or i 
numldy ■ 

Absent 01 
faintly as 1 

Sometimes fecu¬ 
lent 

/ 

Liquefaction oi 
gelatine and 
blood serum 

Often present 1 

Rare, and usual¬ 
ly only one 
liquefied 

Often very slight 
indications 

S 

Potato 

Growth 

Usually growth 

Often no growth 

0 

Diastatic action 

Often piesent 

Usually absent 

Not known 


Srnsiit 1 ion r: Majora. 

This subsection contains the following species:- • 

1. Nocardia garteni (Bruinpt, 3910):- - 

Ciadothrix liqucfacicus II. (iarten, 1895. 

Discomyces garteni Brmnpt, 1910. 

3. Nocardia liquefaciens (Hesse, 1892):--- 
Ciadothrix liquefaciens Hesse, 1892. 

Streptothrix liquefaciens (Hesse, 1892). 

Streptothrix bitccalis Goad by, 1903, ' licc Roger, Bory, and 
Sartory, 1909. 

3. Nocardia modorS (Tliiry, 1897) 

Ciadothrix modori Thiry, 1897. 

Ciadothrix polychrome a Thiry, 1897. 

Actinomyces rubidaureus Lachner-Sandoval, 1898. 

4. Nocardia luteola (Foulerton, T910) 

Streptothrix luteola Foulerton, 1910. 

5. Nocardia appendicis Chalmers and Christopher son, 191O. 

Streptothrix hominis III. Foulerton, 1910. 

Streptothrix hominis IV. Foulerton, 1906. 
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6. Nocardia Candida (Petruschky, 1898):— 

Streptothrix Candida Petruschky, 1898. 

Streptothrix gedanensis II. Petruschky, 1898. 

Streptothrix lathridii Petruschky, 1898. 

7. Nocardia bovis (Harz, 1877):— 

Actinomyces bovis Harz, 1877. 

Bacterium actino-cladothrix Affanasieff, 1888. 

Actinomyces hominis (Affanasieff, 1888). 

Nocardia actinomyces de Toni and Trevisan, 1889. 
Streptothrix actinomyces Rossi-Doria, 1891. 

Odspara bovis Sauvageau and Radais, 1892. 

Actinomyces bovis stdphureus Gasperini, 1894. 

C.ladothrix actinomyces Mace, 1897. 

Discomyces bovis Blanchard, 1900. 

Streptothrix hominis III. Foulerton, 1905, nec Foulerton, 
1910. 

Streptothrix hominis IV. Foulerton, 1910, nec Foulerton, 
190b. 

8. Nocardia gramiuarium (Bcrestneff, 1891):— 

Streptothrix grantinarium Berestneff, 1891. 

9. Nocardia rubra (C’aral>6, 1894). 

Actinomyces rubra Caral>6. 1894. 

Streptothrix rubra Kruse, 1X99. 

Nec Actinomyces ruber Krainsky, 1914. 

10. Nocardia lingualis (Weihel, t888 ):- ■ 

Vibrio lingualis Weihel, 1888. 

Spirosotna lingualis Migula, 1892. 

Streptothrix lingualis Bajardi. 1900. 

H. Nocardia odorifera (Rullman, 1898):--• 

Cladothrix odorifera Rullman, 1898, in sputum, not in air. 
12. Nocardia enterilidis (Poltien. 1902):- - 

Streptothrix enteritidis Potlien, 1902. 

These species may be differentiated as given on p. 1052. 

Subsection 2: Minora. 

The species belonging to this section are:- - . 

1. Nocardia farcinica Trevisan, 1889:- - - 

Bacillus du Farcin Nocard, 1888. 

Streptothrix farcinica Rossi-Doria, 189T. 

2. Nocardia somaliensis (Brnmpt, 190b):- - 

Indiella somaliensis Brumpt, 1906. 

Tndiellopsis somaliensis (Brumpt, 1913). 

Discomyces somaliensis Brumpt, 1913. 

3. Nocardia indica (Kanthack, 1893):— 

OSspora indica Kanthack, 1893. 

Streptothrix maduree Vincent, 1894. 

Discomyces maduree Vincent, 1895. 
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Nocardia madurce R. Blanchard, 1895. 

Micrococcus pelletieri Laveran, 1906. 

Odspora pelletieri Thiroux and Pelletier, 1912. 

Nocardia pelletieri Pinoy, 1912. 

Nocardia rivierei Verdun, 1912 (?). * 

4. Nocardia leishntani Chalmers and Christophcrson, 1916:— 

New acid-fast strcptothrix pathogenic to man and 
animals described by Birt and Leishman in 1902. 

5. Nocardia gedanensis (Scheele and Petruschky, 1897):— 

Strcptothrix gtdanensis I. Scheelc and Petruschky, 1897. 

6. Nocardia convoluta Chalmers and Christophcrson, 1916. 

7. Nocardia minutissima (Burchardt, 1859):— 

Microsporum minutissimum Burchardt, 1859. 
Trichothecium J. Neumann, 1868. 

Microsporon gracile Balzer, 1883. 

Sporotrichum minutissimum Saccardo, 1886. 

Microsporaides minntissimus Ncveu-Lemaire, 1908. 
Discomyces minutissimus Brumpt, 1910. 

Odspora minutissima Bidet, 1911. 

Nocardia mnutissirna Verdun, 1912. 

8. Nocardia roscnbachi (Kruse, 189O):— 

Strcptothrix roscnbachi Kruse, i8q(>. 

9. Nocardia cams (Babe, 1888):— 

Cladothrix canis Babe, 1888. 

Strcptothrix capra ■ Silberschmidt, 1899. 

10 Nocardia astcroidcs (Eppinger. 1890):- - 
Cladothrix astcroidcs Eppinger, 1890. 

Streptothrix eppingeri Rossi-Doria. T.S91. 

Odspora astcroidcs Sauvageau and Badais, 1892. 

Nocardia astcroidcs B. Blanchard. 1895. 

Strcptothrix hominis Sabrazes and Riviere, 1895. 
Actinomyces astcroidcs MacCallum, X902. 

Discomyces astcroidcs Brumpt, 1906. 

Streptothrix freeri Musgrave and Clegg, 1907. 

Discomyces brasiliensis Lindenberg, 1909. 

The organisms described by Ferr6 and Faguet, bv 
MacCallum, by Schabad, probably belong to this- 
species. 

rx. Nocardia hominis (Berestnoff, 1897):— 

Nee Actinomyces hominis Bostroem, synonym of N. bovis. 
Nec Actinomyces hominis Affanasieff=iV. bovis. 

Nec Actinomyces hominis Wolff and Israel—-iV. israeli. 
Nec Streptothrix hominis Sabraz6s and Rivi&rc=iV 
astcroidcs. 

Nec Streptothrix hominis Hayo Bruns, 1899. 

Nec Streptothrix hominis Fcwierton, 1902. 

Streptothrix hominis II. Foulerton, 1910. 
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Nec Streptothrix hominis III. Foulerton, 1905 bovis. 
Nec Streptothrix hominis IV. Foulerton, 1910 —N. bovis. 
Nec Streptothrix hominis III. Foulerton, 1910. 

12. Nocar din nigra (Castellani, 1913). 

Synonym, Streptothrix nigra Castellani, 1013. 

13. Nocardia ptjperi Castellani and Chalmers, 1918. 

As there is so much confusion with regard to the specific name 
hominis, Chalmers and Christopherson proposed that— 

S. hominis Brims be changed to Nocardia hruni . 

S. hominis Foulerton be changed to Nocardia foulertoni. 

S. hominis II. Foulerton be changed to Nocardia londinensis. 
S. hominis III. Foulerton be changed to Nocardia appendicis. 

These species may be separated as given on p. 1055. 


Subsection 3: Brevis. 

This subsection contains 

1. Nocardia valvulec (Luginger, 1904) 

Streptothrix valvultc destruens bovis Luginger, 1904. 

2. Nocardia honceti Verdun, 1912. 

3. Nocardia buccalis (Roger, Ilory, and Sartory, 1909):— 

Oospora buccalis Roger, Bory, and Sartory, 1909. 

Nec Streptothrix buccalis Cioadbv, 1903. 

4. Nocardia pulmonalis (Roger, Bory, and Sartory, 1909):— 

Oospora pulmonalis Roger, Bory, and Sartory, 1909. 

5. Nocardia dassonvillci Broeq Roii^eu. 1007:- • 

Ciaspcrim's Streptothrix. 1890. 

(>. Nocardi krausei (CliesUT, 1901):- 
• Streptothrix krausei Chester, ji)or. 

7. Nocardia foulertoni Chalmers and Christopherson, 1910:— 

Streptothrix hominis Foulerton, rijo’. 

Streptothrix hominis 1 . Foulerton, 190b. 

8 . Nocardia londinensis, new name:- -- 

Streptothrix hominis 11 . Foulerton, 190b. 

9. Nocardia lignieresi (Brumpl, 1910):— 

Adi nobacillus lignieresi Brumpt, 1910. 

10. Nocardia hruni Chalmers and Christopherson, 1916:— 

Streptothrix hominis Hayo Bruns, 1899. 

11. Nocardia berestneffi, new name:- - 

Streptothrix cases 1 and 2 Bcrestneff, 1897. 

13. Nocardia equi (Dean, 1900):-- ■ 

Streptothrix from a horse of Dean, 1900. 

Probably the organism described by Norris and Larkin 
should come here, but we have been unable to see a 
description. 

These species may be differentiated as given on p. 1956. 
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Absent. Present. 

(7) Foulertoni. (8) Londinensis. 
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Section 8: Inserts Sedis. 


In this list we have included the forms concerning which we have 
been unable to obtain full information, and have, therefore, been 
unable to classify according to the above tables:—- 


z. Actinomyces lacerlee Terni, 1891. 

2. Streptothrix pseudolubercttiosa Flexner. 1898. 

3. Streptothrix of Bonvicini, 1899. 

4. Streptothrix polychromogenes Vallee, 1900. 

5. Actinomyces bicolor Trollender, 1903. 

6. Nocardia liguirc Urizcr, 1904. 

7. Actinomyces verrucosus Adler, X904. 

8. Nocar dia lasserci Verdun, 1912. 

9. Nocardia, decussata Langoron and Chevalier, 1912. 
ro. Actinomyces musculorum suis Jluiicker. 

it. Actinomyces pseudoiitbercnlosis Hamm and Keller. 

12. Discomyces holntcsi mentioned by (ioedelst. 

13. Streptothrix gdatinosa ' 

14. Strcpt^hrix aqualilis 

15. Streptothrix lehmann 
i(). Streptothrix chondri Olsen, 1897 
17. Nocardia urinaria Pijper, 1918. 


[mentioned by Peklo. 


Nocardia bovis Harz, 1877. 

Synonyms. — A ctinomyces bovis Harz, 1877; Discomyces bovis 
Rivolta, 1877; Bacterium actino-cladothrix AffanasiefE, 1888 ; Nocar¬ 
dia actinomyces Toni and Trcvisan. 1889; Streptothrix actinomyces 
Rossi-Doria, 1891; Oospora bovis Sauvageau and Radais, 1892; 
Actinomyces bovis sulphurous Gaspcrini, 1894; Nocardia bovis 
R. Blanchard, 1895; Actinomyces bovis sulphurous, Gasperini, 1894; 
Cladothrix actinomyces Ma c€, 1897; Discomyces bovis R. Blanchard, 
1900; Streptothrix spilzi Lignidres and Spitz, 1903; Nocardia bovis 
VuiUcmin, 1912. 

This Nocardia is the cause of some cases of human aruj, bovine 
actinomycosis, and of'the actinomycotic mycetoma. The fungus 
lives parasitically iambs t tissues, in which i Ogives rise to degenera¬ 
tive and purulent changes. In the ptfstanall. soft yellow granules-- 
so-called ‘ sulphur grains -are seen. These sulphur grains consist 
of masses of mycelium. At the periphery of the granule the threads 
arc radiadly arranged, and their free extremities become club-like, 
10 to 20 u in length 8 to 10 p in breadth. These peculiar 
club-like tormations have been considered by some authqrities to be 
degeneration forms'oi the fungus, but Brumpt has demonstrated 
that they are y6hng''active forms, and disappear in old granules. 
Other writers consider that these club-like formations do not form 
an intrinsic part of the fungus, but arc due to reactive changes in 
the tissues. , 
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Cultures. —The fungus grows easily on agar, glycerinated agar, 
gelatine, broth, potato, and other media. Optimum temperature, 
35° to 37° C. On glycerinated agar the fungus grows fairly rapidly, 
giving rise to small, dry. coarsely granular, brown-yellowish 
colonies, which latter coalesce together. The fungus is Gram¬ 
positive, but not acid-fa^t. 

Saprophytic Life.— The fungus is found saprophytic on the 
spikelets of some cereals {Phleitm prate-use Linmeus, Hordeutn 
miurnim Linnseus, etc.). 

Pathogenicity. -The experimental reproduction of the disease by 
inoculating pure cultures lain not so far succeeded. Wriglit there¬ 
fore goes so far as to say that .Utinonivces turns is a contamination. 

Varieties.- -liasperini'describes time varieties: N. turns sulphured, 
N. bovis snlpJiure-a-alha. .V. hori s lulco-rosca. Caminiti has described 
a variety which he thinks may be a new species. N. lanjranchii 
Luigi Sani is also a variety of this Nocaidia. 


Nocardia rosenbachi Kiuse, i8oh. 

Synonym, Streptothrix rosenbachi Kiuse, 189c*. 

Isolated by Rosenbaih in a case of dermatitis, rdik'd by liiin 
‘ erysipeloid.’ Mycelial threads veiy slender: some terminate in 
cluii-like swellings, ('an l>e cultivated on the usual laboratoiv 
im-dia. Does not liquefy gelatine. 


Noeardia asteroides Kppingcr, i8qo. 

Synonyms. -Cladolhrix asteroides lvppingor, 1890; S/rcptofhux 
e-ppi tiger i Rovd-Doria; tS<|T; (Idspora asteroides Sauvageau and 
Radais. rSqz; Nocardia asteroides R. Rlanch.ud, 3895; Discomyces 
free-ri Musgrave and Clegg, ro"/; .V. hrasilietisis Lindenberg. iqoq. 

Found in mycetoma and in case s of abscess of the brain. Mycelial 
threads very slender (o-_» /i wide): the mycelial articles become 
easily dissociated, when they look bacillus-like. This fungus is 
acid-fast and is very similar to Bacillus tuberculosis, but grows 
much more quickly 011 ordinary media: obligative aerobe. Inocula¬ 
tions in the rabbit and guinea-pig produce a form of pscudo- 
tubcrculosis Ideologically indistinguishable from true tuberculosis. 

MjCCallum has found a Nocardia very similar to N. asteroides in a 
castrbf peritonitis. 


Nocardia indic'a Kant hack, 1893. 

Synonyms. -Streptothrix tnadunc H. Vincent, rHqq; Nocardia 
mad line R. Blanchard. 1805: Micrococcus pelletieri Laveran, tqoO; 
Oospora pelletieri Thiroux and Pelletier, 1912; Nocardia pelletieri 
Pinoy, T912. 

It causes Vincent's while mycetoma, very commonly found in 
Africa and Asia. The 1 grains ’ which are found in the pus of such 
cases are soft, white, or slightly yellowish, and have a mulberry-like 
surface. At the periphery of the grains radiating filaments arc 



NOCARDIA INDICA 


1059 


found, but claviform swellings arc usually absent; mycelial threads 
arfe always very slender (i to ft). The fungus can be grown on 
the ordinary media; facultative aerobe. On glycerinated agar it 
forms discoid colonies, white in the centre and reddish at the peri¬ 
phery. In the cultures the mycelial threads arc as slender as in the. 
grains. Some of the mycelial threads have at their extremities 
short chains of small conidial elements. Gram-positive, but not 
acid-fast. 

It is to be noted that this fungus very rarely produces bone 
lesions. Most strains are inoculable into monkeys. 

Nocardia dassonvillei Brocq-Rousscu, TQ07. 

Synonym. -Streetothrix foersteri (Gasperini, 1890). 

Very thin ramified, mycelial threads, which easily become 
fragmented and dissociated into bacillary-like bodies. Numerous 
spherical coccus-like bodies (spores) present. Gram-positive. The 
fungus grows fairly well on gelatine, giving rise to small white, 
roundish colonies. This fungus has been found by Landrieu and 
Liegard in a case of conjunctivitis in an old lady who powdered her 
face extensively several times daily with rice-powder. The authors 
suggest that the fungus may have been present in the rice-powder, 
as the same fungus is known to be found in several decaying cereals. 

Gasperini isolated in 1890 from the air a Nocardia which he 
identified as N. foerslcri. Further researches (Landrieu) have 
shown Gasperini’s fungus to be A', dassonvillei. 

Nocardia decussata Lungcron aiul Chevalier, 19T2. 

Synonym.- -Disconivccs dcctissalus Lange run and Chevalier. 1912. 

Found by Langcron and Chevalier in a patient presenting 
peculiar whitish, dry, squamous patches. The fungus grows on 
ordinary media exlivmelv slowly. Colonies milk-white, the central 
portion of which is slightly elevated and flattened, but has a minute 
nodule in the middle; very often four furrows, forming a cross, are 
seen. The mycelial threads are thin, non-septate, and an* easily 
dissociated into roundish bodies, t to 1*5 //. in diameter. 

The pathogenic, role of this fungus is doubtful. 

t 

Nocardia pulmonalls H. Roger, Rory, ami Sartory, 1909. 

In the parasitic stage may appear in the shape of barillarv-like 
bodies, about 0*5 ft in diameter. In cultures (maltose broth) 
thin mycelial filaments, 0*5 ft in diameter, are present, some branch¬ 
ing, some terminating in club-like formations. Some mycelial 
threads are very fragile, and become fragmented into strings of 
bacillary or coccus-like bodies. 

Pathogenicity. —Causes a type of pseudo-tuberculosis. In the 
expectoration occasionally small white granules, composed of 
masses of the fungus, are present. Sartory has found the fungus in 
a case of otitis 
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Nocardia pijperl Castellani and Chalmers, 1919. 

Discovered and described by Pijpcr in a case of cltronic bronchitis 
in South Africa. The fungus is non-motile, Gram-positive, not 
acid-fast. It grows on agar, giving rise to small whitish colonies, 
becoming visible after forty-eight to seventy-two hours. The 
colonies increase in size, slowly becoming hard like cartilage, and 
very adherent to the medium. The surface is crinkled. The fungus 
does not grow on gelatine nor on Sabouraud's maltose agar. Broth 
remains clear, growth taking place at the bottom. 

The fungus can be grown also anaerobically. It is pathogenic to 
guinea-pigs by intraperittfneal injection. Nodules develop on the 
peritoneum, consisting of an outer wall of epithelioid cells and leuco¬ 
cytes surrounding a cavity filled with iluid, in which asteroid 
colonies of the fungus are found. 

Nocardia Candida l’etruschky, 1901. 

Found in sputum. 

Nocardia anrea Du Lkns Sl.-Se\6rin, 1902. 

Found in a case of ulcerative conjunctivitis. 

Nocardia odoritera Kullmau and Pcnitr, 180S. 

Found by Kullmaun in a case of chronic bronchitis. Merely a synonym 
oi N. ohrouwgcna Gasperim. 

Nocardia llquefaciens Hesse, 1892. 

Synonym.— Cladothrix hquijacinis I Jesse, i «Sg2. 

Gives rise to white loloiucs on grlahur. and later liquefies the medium. 
Was isolated from a case of actinomycosis. Liquefies serum. 

Nocardia ponceti Verdun, 1912. 

Not cultivable on agar or gelatine. Grows well 011 serum, where it takes a 
bacillary-like form. Found by .Muorhol, Dor, and Poncet in a case of myo- 
mycosis resembling actinomycosis. 

Nocardia lusea Knrwaiki, 1911. 

isolated by Karwacki from the sputum of a tubercular patient. Dark 
yellowish colour. 

Nocardia luteola Foulrrton and Jones. 

Found in a case of purulent conjunctivitis. 

Nocardia carnea Ro^si-Doria, 1891. 

Isolated by Baldoni from a case of chronic bronchitis. Red colonies. 

Nocardia garteni Brurapt, 1910. 

Synonym*. — Cladothrix liquejaciem No. 2 Garten, 1895; Discomyces garteni 
Brumpt, 1910. 

Liquefies gelatine. On potatoes gives rise to white colonies, while the 
medium takes a greenish colour. Was isolated from a case of actinomycosis. 

Nocardia enterltldli Pottien, 1902. ' 

Found in cases of enteritis by Pottien. 
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Nocardia buccalis H. Roger, Bory, and Sartory, 1909. 

Synonyms. —Odspora buccalis H. Roger, Bory, and Sartory, 1909; 
Discomyces buccalis Brumpt, 1910. 

Thin mycelial filaments (0*7 to 0 'S ft). Some ramified mycelial 
threads are very fragile, becoming fragmented into strings of 
bacillary-like or coccus-like bodies. Can be cultivated. 





Fig. 552. - Nocardia pulmonalis Fig. 553 .—Nocardia buccalis* 

H. Roger, Bory, and Sartory. Roger, Bory, and Sartory. 

(Alter Rogei and Sartory.) 


Pathogenicity.- -May give rise to a form of stomatitis somewhat 
resembling thrush. It has been found also in tonsillar abscesses. 

Nocardia lasserrei Verdun, 1912. 

Synonym. —Nocardia sp. (?) Lassere, 1904. 

Found by Lasserre in 1904 in an ulcerative lesion situated on 
the pharynx and upper lip. Mycelial Moments very thin (0*5 to 
0*75 /*); fragile, club-like formations present. Can be cultivated. 
Pathogenic to rabbits and guinea-pigs, but only by intracerebral 

injection. Nocardia lingualis Gueguen, 1908. 

Synonyms. —Odspora lingualis Gueguen. 1908; IHscomyccs lingualis 
(Brumpt, 1910). 

In the parasitic stage the fungus appears in the shape of bacillary 
bodies, less than 0*3 ft in diameter. In cultures it shows a mycelial 
type with very thin filaments. It is probably 11011-pathogenic; it 
has been found in cases of lingua nigra in association with Crypto¬ 
coccus lingua 1 pilosce. 

Nocardia rivierei Verdun, 1912. 

Isolated by Riviere (1895) in a cast' of multiple abscesses. Is 
cultivable on ordinary media. * 


Nocardia appendicis Chalmers and Christopherson, 1916. 

Synonyms. -Streptothrix hontinis Foulerton, 1906; Odspora 
hontinis Ridet, 1911. 

Discovered by Foulerton in a case of multiple, abscesses; was 
present also in the expectoration of the same patient. Foulerton 
has found similar fungi ( N . hontinis III.) in cases of appendicitis. 

Noeardla minntissima Burcharclt, ittbg. 

Synonyms Microsporum mintUissintwn Burcharclt. 18(19; 
M. gracile Balzer, 1883; Sporotrickum minutissinimn Saccardo, 
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i8gti; Discovnyces minuHssitnus P. Verdun, 1907; Microsporoides 
ntimUisstmus Neveu-Lemaire. 1906; Odspora minutissinta Ridet, 
1911. 

Mycelial threads extremely thin (o»b a) ; seldom ramified. The 

1 • * 1 _ j * 1 .. j :_• 1 1 1 1 .1 .« 




Fi«. 554 .—Socurdia mivuhssnnti 
Bukch.vkot. 


Fir.. 555. -Cohvistrcptohrtv 
hums Casthu-ANI. 


Nocardia convoluta Chalmers and nirisiopherson, 191(1. 

Nocardia. -Gram-positive, but not add-fast, without dub 
formations; found paiasitic in man; easy of eultivation. growing 
aerobically and anaerobically at 22" P. and jy with a marktd 
preference for alkaline media, and with tin 1 pioduetion of good 
but limited growths on the dift'eii nt agai*. and the same at lirst on 
blood serum and potato, on which, however, it becomes more pro¬ 
fuse later. Not liquefying gelatine, but causing liquefaction of in¬ 
spissated ox-bloodserum, without diastatic action. Colonies usually 
somewhat translucent when young, of a light to warm buff 
colour (Kidgway's Plate XV., ry. O-Y, f or d), and either con¬ 
voluted or having the appearance of a felly turned out of a mould, 
later developing a whitish powderv efflorescence, without distinct 
odour, never pigmenting the medium on which it is grown; not 
fermenting or peptonizing milk. Non-palhogenic for monkey's 
and other laboratory animals. 

Remarks.- -It is fairly frequently found in the actinomycotic type 
of Madura foot in Khartoum, Anglo-Kgyptian Sudan. 

Nocardia nigra Castellani, 1913. 

Nocarrlia, Cram-positive, some strains acid-fast, no definite club formations. 
Grows aerobkally ami anaerobically at C. and 35° C. Colonies on maltose 
agar and ordinary agar are black. Most strains liquefy gelatine. 

. Nocardia tulea was found by Christopherson ami Aichibald in 1918 in the 
lachrymal canal oi a case in Khartoum. 
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Genus Cohnistreptothrix Pinoy, 1911. 


Definition. —Nocardiaceae growing best anaerobically, but can 
grow aerobically; usually difficult to cultivate and do not produce 
arthrosporcs. 


M. 1/hJ \ | • fcv UU «T MlV.il biiojr IllltJ l.»'4UIVU 1J «'4II 

two cases of actinomycosis in man-- viz., from the lungs and from 
a rctromaxillary growth. This organism was considered to dilfei 
from N. bovis in that it grew best anaerobically, that blanching was 
absent, and that its injections into animals were regularly positive 
in their result. Those throe characteristics induced Kruse, in TtfyO, 
to make a new species for it nuclei the name Slrcplvlhri ix israeli. 
In 1911, for reasons aheady set forth, Pinoy founded a new genus, 
('o/mi streptothrix, with Israel’s organism as the typo species, and 
therefore its mum* becomes ('ohuistrvplothnx israeli (Kruse, t8c»o). 

It appears to us to be* of importance' to give a brief history of the 
species. 

Lachrymal concretions have bi-e n known since (Ysoin described 


thc'in in 1(170. In 1.S4S, (iruby, examining one of these objects, 
found it to be composed of a fungus, which he beliewel to be the 
same as that causing favus, but Colin, in 1X75, examining another 
such concretion, also saw a fungus, for which he created a new 
genus streptothrix, calling the' iungiis in cjuestion Streptothrix 
foersteri Colin, 1875, which may be the same 1 organism as 5 . aureus 
Du Bois de Saint Se'vi'rin, 1^95? and mils! be closely related to 
Nocardia tenuis ( astellani, r«)Tr. which belongs to the same genus, 
and as its colonies on agar are ‘ eerdnil01111 ’ it may possibly be the 
same as, or ivlate'd to, Streptothrix radioing and .S. cerehnformis 


(both described fremi rasr«, of ke ratitis by Xamydowski in icjoe)'). as 
well as the more aerobic hyp!ml form of Silberselmiidt’s e»ignnisin. 


Unfortunately, a mi.-dakc was made, for Colin was not aware 
that the name Stivplolhn\ had alreaelv be-en given In Corela, in 
1839, f° r another anel e]uite' diife'rent fungii-., whieli is known as 
Streptothrix fuse a Corela, lKjq. and is te» be- femnd in all works 
of any importance 1 on syste*mic mjrologv Tlierefoie. as sticpto- 
thrix is not available. after many change's, the generic name has 
become Cohnistreptothrix Pinoy, ion, and te> this genus Isiad’s 
human organism belongs. It diffcis from Bollinger's type of fungus 
in growing best anaerobically, in be ing difficult to cultivate, and in 
not producing arthrosporcs. Other allied organisms are Cohni- 
streptolhnx thibiergei (Kavaul anel Pineiy, lejoej). alse» louiui in ac ti- 
nomycosisinman; Streptothrixspitzi Lignieivs, rqo/,. found in cattle 1 , 
is probably identical with (\ israeli, as may be Deiyen’s stivptot hnx; 
while Nocardi a taro ugean i Gouge rot, lejex), in juxla-ai ti» ulai nodule s, 
and Slrcptothrix atnuuli Schmorl, i8yi, j»robal»ly also belong to this 
genus, as well as the stre-ptotluix icce-ntlj discovered in a Jive 1 
abscess in America by Bloomlickl and Bayne-Jemcs (Ty 1 5). Perhaps 
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the bacillus described by Sawtschenko, in 1896, as the causal agent 
of a pseudo-mycetoniatous condition may also belong to this genus, 
and it is also possible that the Coccobacillus pseudo-actinomycosis 
polymorphic Berestneff, 1898, may be the same as the chromogenic 
anaerobic streptothrix obtained from human pus by Neschczadi- 
menko in 1908. 

Classification.- -The species included in this genus are s— 

1. Cohnistreptothrix silbcrschtnidti Chalmers and Christopher sin, 

1916:- - 

This name is given to distinguish the obligatory anaerobic 
streptothrix found by Silbcrschmidt, in 1900, in dacryo¬ 
cystitis, and described in the Centralblatt fur Bakterio - 
logie, xxvii., and fuither cases in ZeitschriJ't filr Hygiene 
(rqoi), xxxvii. 

2. Cohnistreptothrix cuniculi (Schmorl, 1891):--- 

Streptothrix cuniculi Schmorl, 1891. 

Actinomyces cuniculi Gasperini, 1894. 

Streptothrix necrophora Kitt, 190b. 

? Bacillus necroseos Salmonscn. 

? Necrosis bacillus of Bang. 

? Bacillus diphtheriu' vitulorum Fliiggc. 

? Bacillus necrophorus Flfigge. 

3. Cohnistreptothrix neschezaduneu hi Chalmers and Cliristopheison, 

191b 

This name is given to distinguish the obligatory anaerobic 
streptothrix found by Neschczadimcnko, in 1908, in 
human pus, and described in the Centralblatt fur Pak- 
teriologic, xlvi. 

? Coccobadtius pseudb-adinoniycosis polymorphic Beresl- 
neff, 1898. 

4. Cohnistreptothrix americana Chalmers and Christophers 11, 

191b 

'1'liis name is given to distinguish the streptothrix which 
only grows under partial anaerobic and aerobic con¬ 
ditions, obtained from a liver abscess by Bloomfield 
and Baync-Jones in 1915, and described in Johns 
Hopkins Hospital Bulletin, xxvi., No. 292. 

5. Cohnistreptothrix isracti (Kruse, 189b)- 

Streptothrix israeli Kruse, 1896. 

Streptothrix spitzi Ligniercs, 1903. 

Possibly the streptothrices described by Doyen in 1891. 
by Jurinka in 1896, and some of those by Silberschmidt 
in 1901, by Schukcwitsch in 1902, by Doepke in 1903, 
and by Wright in 1904. 

6. Cohnistreptothrix thibiergei (Ravaut and Pinoy, 1909):— 

Discomyces thibiergei Ravaut and Pinoy, 1909. 
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7. Cohnistreptothrix foeruteri (Cohn, 1874):— 

Streptothrix foersteri Cohn, 1874. 

Leplolhrix ocular uni Sorokin, 1881. 

O'dspora foersteri Sauvagcau and Radais, T892. 
Streptothrix aurca Du Bois dc Saint Seven n, 1895. 
Streptothrix foersteri Kruse, 1896. 

Tlii' aerobic streptothrix of Silberschmidt obtained from 
a case of dacryocystitis, 1901. 

? Streptothrix radial a Naniyslowski, 1909. 

? Streptothrix cerebri for mis Naniyslowski, 1909. 

8. Cohnistreptothrix ten in s (Castellaui, 1911):- - 

Nocardia tenuis t'astellani, 1911. 


9. Cohni streptothrix carougeaui (tiougerol, 1909):— 
Discomyees caroitycam (iougerot, 1909. 

Noiardia earougeam Caslcllani and Chalmers, 1913. 


These species may be differentiated as given on p. 10(15. 


Cohnistreptothrix Israeli Kruse, 1890. 

Synonyms. ■ -Streptothrix israc/i Kruse, 189(1; Cohnistreptothrix 
israeli Pinny, rtjir. 

Pound in some cases of human and bovine actinomycosis. It 
differs from S. hnvis by being strictly anaerobic, inoculations of 
pure cultures have reproduced actinomycotic lesions, while so far 
such experimental lesions have not been obtained by using cultures 
of .V. hovis. 

Wright states that .V. israeli K the leal cause of artinomyeosis. 
while .V. hovis would be only a contamination or a saprophytic 
agent. We agree, however, with I’inot's opinion that the clinical 
features of actinomycosis may be due to seveial germs; in man Pinov 
has found X. bovis and X. Israeli : in oxen .V. Israeli in most cases, 
but also X. bovis, the urtinohniilliis, and mixed infections. 

The aclinobacillus of Lignidu-s .uvl Spitz, very common in South America, 
gives use to a type of actinomycosi-, ol 1,1 tile atfccling generally the tongue 
ami ni-ik, in which no grains are found ‘the germ in the aifecled tissues 
appears in the shape of a dull like h.irillti'i. Cultivation is difficult, the 
best medium being glucose serum agar. The < okmies are minute, bluish, 
or trail'd 1 icid, with irregular edge. The germ genet ally dies out after two 
or three subcultures. I'inoy and Kavaul have deserdied a case of menin¬ 
gitis in man due to this bacillus. 

Cohnistreptothrix thibiergei L’iuoy and Havant, 1909. 

Synonym. -Nocatdia thibiergei Pinny and Kavaul, 1909. 

Discovered by Pinoy and Havant in a case of peculiar nodular 
affection of the subcutaneous tissues and muscles. In the lesions 
very thin (0-2 /t) fragile mycelial threads are seen, often dissociated 
in bacillary-like bodies. Masses of myt elia embedded in amorphous 
cementing substance form minute giains or sclcrotia, with a maxi¬ 
mum diameter of about 80 fji. Sonic filaments terminate in club- 
like formations about 3 ju in breadth, which arc acid-fast. 
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The fungus is easily cultivated, aerobically and anaerobically. 
On maltose agar it. produces small white colonies; on broth it 
develops only at the bott om of the tube. 

Cohnlstreptotlirix foersteri Cohn, 1874. 

Synonyms.- -Streptothrix foersteri Cohn, 1874; Oospora foersteri 
Kadais et Sauvagcau, 1892; Discomyces foersteri Blanchard, 1895; 
Cohnistreptothrix foersteri Pinoy, 1911. 

Mycelial threads very slender, seldom ramified, often terminating 
in a chain of rod-like or coccus-like elements. Masses of the fungus 
form some peculiar white bodies or concretions (I)esmarres’ dacryo- 
liflies), about 2 millimetres in diameter, which are occasionally 
found in the lachrymal canals of man. 

The fungus has been cultivated with difficulty aerobically and 
anaerobically by several authors, among whom Kastalky, Axenfi ld, 
Morax. and Laudrieu. The la^l named has made a thorough in¬ 
vestigation of the fungus, which, according to him. shows a slow 
growth and gives rise on maltose agar to small cerebrif01 in colonies 
of a grey-stone colour. 

The peculiar concretions found in the lachrymal canals wore first studied 
l>y C^soin in 1070 and Samlifors in 177*1. Desmarres, in considered 

tliein to be calculi composed of lime salts, and indicated them by the name 
of dacryohthes. Grubv behoved they were induced by the fungus of F'.iyus, 
but his observations lein.iined unpublished. A. de Graefe, in | S5 j. first 
stated 111 a published work lhat these concretions were of mycotic origin. 
I fe thought they were <lue to -1 (/union sr horn hi hi, while Conheini and others 
believed them to tie caused by Nornrdm [Slrcptothnx) burnt Its. In 1875 
Cohn described the lungus under the name of S Irrptothnx fnrrsicri. 


Cohnistreptothrix tenuis tC.istell.uii. 1911). 

Synonym. —Nocar diet tenuis Castellani, 1910. 

Found by Castellani in a nodular affection of the hair of the 
axillary regions. In the parasitic stage, the germ appears in the 
shape of bacillary-like bodies, varying in breadth (0-2 to o-(» /jt) and 
in length (2 to 10 /u), packed together and embedded into an 
amorphous cementing substance. The bacillary bodies are. either 
straight or bent, seldom branching. < Irani -positive, but not arid- 
fast. Masses of this fungus embedded in amorphous cementing 
substance form the nodule* of tiichomycosis ttava of the axillary 
regions. {Sec Plate VI., p. 1034). 

tn the black variety of the affection Nocat dia tenuis is associated with a 
black pigment-producing coccus-- -.V igincot cu * nigrcscens Castellani, lyi 1. In 
the red variety the same Nocar dia is associated with a red pigment -pi wincing 
coccus found by ('astelhuii, and calk'd by Chalmeis and OTamll Hhodocotcus 
castcllnuii Clialmcrs ami O'Farrell, tqi.-i.’ 

For the growth of the block pigment-producing coccus, sugar medio 010 
more suitable than ordinary agar. On Snlioiiraud's agar lhe colonies of this 
coccus appear twenty-four to lorty-eight hours alter inoculation. They are 
roundish, at first white, but after a couple of days the venire of each colony 
turns black; at tliis pigmentation slowly spreads exeenliiooUy. After a 
time the colonies coalesce into a jet-black mass. On glucose agar the coccus 
presents the same characters. On ordinary agar the pigmentation is much less 
marked or almost absent. 
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The red pigment-prodttcing coccus, on the other hand, grows better and 
shows more pigmentation on ordinary agar than on maltose or glucose agar. 

t 

ADDENDUM. 

A tow words may be inserted on certain filamentous vegetal organisms, on 
Hu- classification of which there is much discussion—'viz., organisms of the 
genus Lcplnthri r, ol the genus Cladothrix , of the genus Vibnothrix . 

Genus Leptothrlx Kutzing, T«p. 

Definition.- - Filamentous tungi with long, very thin myiclial threads, with 
no capsule or only a very delicate one; non-branching, non-septatc, generally 
non-cultivable. 

Type Species. — Leptothrix maxima Miller. 

The following species concern us - - 

Leptothrlx maxima Millet. i SSr. 

Synonym. - /.. buccahs maxima Miller. 

Long thin filaments, unsegmented, or with very long segments. When 
treated with iodine and dilute sulphuric acid gives a blue granulusc reaction. 
Has not been cultivated. 

Leptothrlx innominata Miller, 1882. 

Morphologically identical with L. ma 1 ima, but when treated with iodine and 
dilntc sulphuric avid does not give a blue reaction. Has not been cultivated. 

Leptothrlx raoemosa Miller, 1882. 

I’ilainentp. somewhat thk ker than those found in the two preceding species. 
On -staining shows a peruliai beaded appearance. I las not been cultivated. 

Leptothrlx placoides Dnbrzviiiii ki. 

Very long thin filaments, Gram-positive, nun-motile. Gelatine liquefied. 
Growth on agar very slow; produces very hard granular colonies. Isolated 
lrom human mouth by Dobrzyniccki. 

Leptothrlx flliformis Flexncr, 18c>o. 

Synonym. -Bacillus (Lt plot Am pv-^nies flliformis Flexncr, i8q(>. 

Isolated by Flexncr from a 1.1 hint. Is non-motile, of difficult cultivation, 
pathogenii. 

Leptothrlx vaginalis Donne, 1.885. 

Found 111 vagina ol women ami mammals. 

Genus Cladothrix C»lm, 1875. 

Definition. —Filamentous lungi with mycelial threads very long, thin, show¬ 
ing pseudo-branching. The only species < onvei niiig us is Cladothrix dichotnma 
Cohn. 

Cladothrix dlehotoma (olm. 1875. 

Long thick mycelial threads straight 01 slightly undulating. They are 
not dichotomous, as the name would suggest; it is merely a case ot pseudo- 
branching. 1 he organism (an be cultivated on ordinary laboratory media, 
forming on agar a brownish, wrinkled, tough, membranous layer, very 
adherent. The medium may become stained, slightly brownish. The organ¬ 
ism is found often in waters. We have found it, or a very similar species, 
in an ulcer of the foot in association with many other organisms. 

Genus Vlbriothrlx Castellani, 1917. 

The mycelial articles are motile, of very different shape: bacillary vibrio- 
like, spirillum-like, at times club-ended. Globular or pear-shaped bodies 
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of very variable size may be present. Gr^m-negative, not acid-fast. Cultiv¬ 
able on ordinary media. 

Type Species.— Vibriothrix seylanica Castellftm, 1910. 

Synonyms. — Spirillum xeylanicum Castcllaui, 1911;; Vibrio zeylauicus 
Castcllani, 191 ysBacillus zeylauicus Castellani, 1913; Vibriothrix scylantca 
Castcllani, 1917; Spirdbac&lus zeylauicus Castcllani, Spaguolo, and Russo, 1918. 

Remarks. —Very polymorphic organism, vibrio-like, bacillus-like, and 
undulating forma being often found m the same preparation. Very small, 
medium size, and occasionally large roundish bodies are at tunes obsened, 
and club-like forms may also bo present {vide Figs. 70.], 765, j». i8.pi). 

The organism is motile, Gram-negative, not acid-fast. Easily grown on 
ordinary media. On potato the growth is often of a reddish colour. In 
broth there is often a pellicle; preparations from the fluid medium gem'rally 
show a predominance of vibrio-like or bacillary forms, while in the pellicle 
long undulating forms are oiten found. On MaG'-nnkcy’*medium the colonies 
are white, and somewhat resemble those of the typhoid-dysentery group. 
The organism does not ferment any oi the usual laboratory c arl>ohydrates or 
.alcohols: glucose, luvulose, galactose, maltose, lactose, sact hurosc, mannitol, 
dulcite, raftinose. There is, in fact, irequently a production of alkalinity. 
Milk is not clotted and is rendered alkaline, anrl certain strains after several 
weeks may induce a certain degree oJ peptonization. 1 he great majority 
of strains are non-palliogcnic to rabbits and guinea-pigs. 

The germ was first isolated by Castcllani lrom cases of dysenteric enteritis 
in Ceylon, and has recently been observed by the same aulhoi and by Spaguolo, 
Russo, Taylor, Douglas, and Ghiron, 111 Europe (see p. iNpj). 

The germ is found in great abundant e in a number of cases of dysentery, 
while it seems to be rare in other conditions; it is very doubtlul, howevei, 
whether it can really become pathogenic, Castellani having lound it also in 
cases in which the typical Shiga -Kruse banll ns was present. 11 may, perhaps, 
be considered to be a so-called * nosopariiMle ’similarly to whatis the'case with 
curtain species of protcus found in cholera, iu typhus fever, and other conditions. 


ORDER II. THALLOSPORALES Vuillemin, 1910. 

Definition. —Uyphalcs with the* mycelium composed of hyplue 
more than one micron in diameter, and either short and resembling 
the conidia or longer and distinct therefrom. Reproduction by 
means of thallosporos. Parasitic 011 man, animals, and plants, or 
saprophytic. 

Classification. —This order may be divided as follows:- ■ 

Reproduction by means of the form of tliallospore called 
bias tosporo--Suborder 1, Blast osperinea Vuilleinm, 1911. 

Reproduction by means of the form of thpllospore called 
arthrospore—Suborder 2, Arlhrosporinea Vuillemin. 1911. 

SUBORDER 1. BL A STOSPORTNE /E Vuillemin, 1911. 

Definition. —Thallosporales with hyplue similar to or dissimilar 
from the spores, and reproducing by means of blastospores, which 
are in turn capable of immediately reproducing themselves. 

Remarks. —This order includes Cryptococcus, which, in its old 
position among the Ascomycetcs, was certainly an anomaly, being 
an Ascomycete without an ascus, and if an ascus was found in a 
species, then it at once became a saccharomyces. The researches 
of many observers, but particularly Bussc, tend to show that the 
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genus Cryptococcus Kiitzing, 1833, is good, and therefore should 
Jind a suitable place in a fungal classification. 

Saccharomyccs and its allies and cryptococcus and its allies are, 
however, so closely related that it is necessary to gi\e some simple 
scheme whereby I.iboiatorv workers and clinicians may easily 
differentiate those found in pathological work; and such a scheme 
is us follows: - - 

I. In cultures budding forms present; mycelium absent, or 
only traces thereof present; asci present -Saecharontyces. 

II. As I., but no asci present-- •Ciyplaeaet us. 

III . Budding forms present; mycelium well developed; septate 

or not, branched or not; asci present ICndamyces. 

IV. As III., but asci not present- Manilla. 

V. .Budding forms ab«< nt; mycelium well developed, septate; 
oval or rectangular arthiosporcs (thallospores) present— 
Oidium. 

Classification. -The various families of the Blastosporinea.* with 
which we are concerned may be ret ognized as follows 

A. Ilyplkt not manifestly different from the spores :- - 

I. Spores not in chains. l\ually do not fciment caibo¬ 
ll yd rates with the production of gas- -Family 1, 
f'ryptoeaccaiea ■ Kiit/ing, 1S33. 

II. Spores in chains. I'Mially ferment carbohydrates 
w'ith the production ol gas- -Family 1, Oasporaicie 
Saccardo, r88o. 

B. Hyphte manifestly different from the spares 

I. Spores not in chain.", but arranged verticillately- -- 
Family 3. I.nauliathamnaieu ■ Chalmers and Archi¬ 
bald, i()T5. 

II. Spores in chains Family 4, llaplographiaeeec Sac- 
caido, 

III. Spores in short chains or solitary--Family 5, Cletdo- 
sporiatCiv Sacra ido. tKSo. 

Family 1: Cryptoc <»< cace/e Kiitzing, 1833. 

Definition. —Blastosporineju in which the hyplue are little different 
from the conidia, both being yea* t-likr in form. The conidia are en¬ 
tirely formed by gemmation from the hypha- and are never in chains. 

Remarks.- -This family, of which the type genus is Cryptococcus, 
is very commonly classified with the class Ascomycetes, which in¬ 
cludes an order established by Bivfeld and variously named hemi- 
ascomycetes, hemi-asci, protb-asci, and gymnascales. This order 
is looked upon by many authorities as a link between the Phycomy- 
cetes and the true Ascomyretes, and, indeed, its founder, Brefeld, 
believed that, in process of evolution, the sporangium of the Phy- 
comycetes had been converted into the ascus of tlie Ascomycetes. 
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Classification. —The family contains- the following genera:— 
Tornla Persoon, 1801; Cryptococcus Ktitziug, 1833; Pityrosporum 
Sabouraud, 1895; and My coderma Persoon, 1822; which may bo 
difFercntiated as follows:- - 

A. Vegetative elements not elongate:— 

I. Non-pathogenic :— 

Vegetative elements roundish or oval, containing a large globule 
of fat. Budding takes place, and often by several buds at 
one and the same time. Pigment is frequentlv present. 
In fluid sugar media a thick pellicle, without bubbles ol air. 
is slowly produced- -Torttla. 

II. Pathogenic -■ 

(a) Vegetative elements with well-developed double contour; no 
huge globule ol J.ii Budding takes place with a single 
bud al .1 tune. No thick pellicle on thud sugar media, 
('.ulti\.iled- ■('/ vplottucus. 

(ft) Vegetative elements often without double contour. Not 
cultivoted- -Pitvrosporntn . 

T*. Vegetative elements elongate:-- 

In fluid sugar media a thick pellicle containing bubbles of gas is 
quickly produced —Myt otter mu. 

The geneia wit It which we arc concerned arc l ryptoo nous and 
I’itviosporuin. 



l’lo. 55O. —- Biai.ram showivc. Fi<.. <557. ( ryploi ociirt 

Budding Chakac rr-.Kisue ok tuvrniratv. 

ihycofftnua (./) and 7 oruht (ftj. 

(After Hansen.) 

Genus Cryptococcus Ktit zing, 1833. 

Definition. -Crypt ococcaec«T with vegetative elements not elon¬ 
gate; pathogenic, with well-developed double ron tour? blit no globule 
of fat and only one bud at a time, and no formation of thick pellicle 
on fluid sugar media. Can be cultivated. 

Type Species.- -T ryptococat s homuiis Yuillemin, rcjoi. 

Remarks and Classification.- -The name Cryptococcus was intro¬ 
duced by Ktilzing in 1833 as the generic name for certain forms of 
his algae, which he classified sis belonging to the subclass Malaco- 
phyceae, tribe Gym nosperm ore. order Krcmospcrniejc, suborder 
Mycophycea?, and family Cryptococcaccte. This family he defined 
as: ' Globuli gonimici minntissimi vutcosi in stratum indefmitnm 
and in this family he placed three genera, Crvptococcus, 
Ulvina, and Sphterotilus. The genus Cryptococcus was character- 
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ized as:' Globuli gonimici in stratum amorphum diffusum aggregate. * 
In this genus he gathered no less than thirteen species, all described 
by himself and mostly found in Water or in pharmaceutical prepara¬ 
tions. 

His twelfth and thirteenth species were, however, more interest¬ 
ing. as they were called Cryptococcus ccrevisier and C. vini. 

In r83jrJVIeycn separated Gtfcerevisue from the genus Cryptococ¬ 
cus, because it reproduced by dscc&pores as well as by budding, 
and to this new genus he gave the name Saccharomyces, so that 
Cryptococcus cercvisia became Saccharomyces cerevisia. 

Cryptococcus therefore remained for those*yeast-like fungi which 
do not reproduce, by ascospores, but only by budding. 

The removal of the species ce revisin' from Cryptococcus was not 
recognized by Charles Robin, and wit hit he grouped the fungus found 
by Remak in 1845 in the biliary passages and intestines of rabbits, 
to which in 1847 he gave the name Cryptococcus guttulalus. Later, 
however, it was also shown to belong to the genus Saccharomyces. 

In 1873 Rivolta noticed peculiar bodies in a form of lymphangitis 
in horses, and in 1883 he and Micellone named this organism Crypto- 
coccus farciptinosus. * 

$ During this period one or two organisms had a temporal y resting- 
place in this genus— e.g., Fresenius’s Cryptococcus ghdimts. 

The first case in which a cryptococcus was definitely proved to be 
the cause of disease was Busse's case of cystic swellings of the tibia 
in a woman, aged thirty-one. The bodies in question were first seen 
by Buschke, but it was Busse who first proved that they were the 
true cause of the disease, and showed that they were pathogenic to 
animals. These yeast-like organisms were found at the autopsy 
some thirteen months later to occur in sarcomatous-likc growths 
consisting of young granulation tissue and giant cells, not merely 
in the cysts, but also in the lungs, kjdneys, spleen, and in a vesicle on 
thg Cornea. The organism grew well on potato and in acid media. 
K fermented glucose and was specially pathogenic for rats. It 
only reproduced by budding, and no endosporcs or mycelium were 
ever seen. It was this that induced Vuillemin ttt give it the name 
Cryptococcus hominis, 1901. 

Including C. hominis, and after excluding several wrongly classi¬ 
fied forms, there are. about fourteen species parasitic in man which 
can at present be referred to the genus Cryptococcus, e.g .:— 

Cryptococcus breweri Verdun. 1912. described in an abscess of the 
vertebral column; C. tonkini Legendre, iqrr, found in two cases of 
blastomycdsis in Indo-Ghjpa. 

In sdd!t!t& a number of cryptococci have been found associated 
with cancers, sarcomata, and innocent tumours— e.g., C. pUmmeri 
Constantin, 19 OXlC. degenerans Vuillemin, 1896; C. corselwi Neveu- 
Lemaire, 1908; Ci : he$$leri Rettger, 1904. 

The following have been found in the mouth or throat:— C. sul- 
Jureus Beauverie and Lesieur, 1912; C. lesieuri Beauverie and 
Lcsieur, 19T2; C. salmoneus Sartory, 19TI; C. guillennondi Beauverie 
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and Lesieur, 1912; C. rogeri Sartory, 1911; and C. linguat-pilosa 
Lucet, 1901. 

According to most authors, Histoplasnta capsulatum Darling, 
1906, is not an animal but a vegetal parasite, and should be classified 
as a cryptococcus. 

The parasite found in cases of chronic ulcerative dermatitis in 
America, and named Cryfitococcus dermatitis Gilchrist and Stokes, 
according to some authors, dogs not belong to the genu's Crypto- 
coccus of Kiitzing, but to the genus Alycodcrtna of Pcrsoon, 1822; 
but we have retained it under Cryptococcus. 

Recently Chalmers and Christ opherson in the Auglo-Kgyptian 
Sudan have found a cryptococcus in a peculiar disease consist mg nl 
spreading warts, to which they have given the name Idurnickias 
mosis amphilaphes. As the cryptococcus is closely associated with 
the condition, they have named it (myrmccnc Chalmers and 
Christopherson, 3914, but they were unable to prove conclusive!v 
that it was the ;ctio1ogica! factor, though they brought forward 
some facts to support such a contention. 


of (hronic ulcerative 
been diagnosed as a 


Cryptocoecus dermatitidis Gilchrist and Stokes. 1S9S. 

Synonyms.- Blastomvees dermatitis Gilchrist and Stokes. i8»)N; 
Cryptocoecus gilchristi Vuillemin ; Zvmoucma gilchristi de B< 
and Gougerot. 

Found by Gilchrist and Stokes in a on* 
dennatitis, and later in a ease which ha 
tuberculide of the skin. After Gil¬ 
christ and Stokes’s cases, other » ;ims 
of blastomycosis due to an identical 
or similar organism ha\e been 
described by Hyde. Oppenlieim, 

Ricketts, and otheis. Rieketts eon 
sidered these fungi to be species of 
Oidiitm , and proposed flu* name 
‘ oidiomycosis' to indicate the 
disease produced by them. 

C. dermatitidis in the afhs led tis 
sues has the appearance of a typical l i 
yeast- i.e., large globular cells, ro 
to 1 ft /t in diameter, reproducing 
by buckling, in cultures, which are 
white*, besides these globular elements, rudimentary mycelial tubes 
may occasionally be found, presenting lateral or terminal coniclia; 
asci are absent. The fungus does not ferment sugars, and there 
is no formation of a pellicle. Gelatine not liquefied. 



‘j.V''- < lyjtiotthtus tlrrmah- 

//, «,0 1 mas i» and Sioki-.s. 
(Alter (>ihhrn*L.) 


Cryptoeoceus hominis Vuillemin, 1901. 

Synonyms.- -Saccharomyccs (sp. ?) Busse. 181)4; Atelusacchara- 
myces bnsse-lmschki de Beunnann and Gougerot, ryog; Atdosaccha.ro- 
myces rudcli de Beunnann and Gougerot, xyi 1. 

os 
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Found in abscesses in a woman by Busse.' '*In the pus the fungtis 
presented itself in the shape of oval bodies, with a membrane 
having a double contour. These dements were arranged in groups, 
each group embedded in an amorphous substance and surrounded 
by a capsule. Culturally the fungus showed only roundish budding 
forms, no mycelium, no asci. Growth on solid media generally 
white. Gelatine not liquefied. Glucose fermented. Pathogenic 
to rabbits, white mice, and dogs. 


Cryptoooeeus lingua-pilos® Lmvl, tgoi. 

Synonym. — Saccharomvccs lingute-pilos<e Lmet, 1901. 

Found by Lucet and others m cases nl so-called * black tongue.’ It appears 
on the surface of the hypertrophied ligu.d papillae in the shape of roundish 
bodies, with double 1,011 tom, to o fx in diameter. Grows easily on sugar 

media, often produces pellicle in sugar 
media. Glucose and levulose fermented. 
Attempts to reproduce the disease have 
tailed. Gu6gcn and TliAon believe, that 
• tins fungus becomes pathogenic only when 

\ associated with Somrdia hnqualis. 

, The condition known under tlio name of 

„, 1 ' lingua nigra ’ is caused in addition to the 

‘ - above fungus, in some cases by Bhtsopus 

ntgar, in other cases by Notardiu lingualis. 


Cryptococcus plimmeri Constantin, 1901. 


I it. 1 “ ( rvp/moitu s 
bilnste Lulu. 

(Alin 1.ucut, from Jirumpl.) 


1 mind by l'li miner in many cases of 
cam ei; is piob mly only a saprophyte. In 
the tissues roumlish bodies ot various sizes, 
4 to 40 n in diameter, are seen, occasionally 
budding, and either free or intracellular. 


Cultivation lias sifri •■eded only on one occasion, when it was found that it 


produced a white growth on ugai anil othei media. Action on gelatine and 
other sugars have not Ih-cii investigated. ( /1 blutocnts plimmeri, according to 
some authors, lias liem applied to (ellului changes. 


Cryptococcus degenerans Vnillenun, ihyn. 

Synonym, -filastuhiyccs ritic-tmilc dif>i naans Kone.ili, 18 <>o. 

Found by Konculi and ollieis m malignant tumours, sarcomata, and car¬ 
cinomata F.asily grown; on potatoes it -attains a much larger size than on 
any other medium; on gelatine mowlli gu yisli yellow. Sugar reactions 
scarcely kuown 1 »<«■.■* not tenne.nl saci Uarose, but nothing deiimte known 
aliout other sug.us. Pathogenic for guinea-pigs. 

'Cryptococcus oorsellii Newu-Loimiii hjoB. 

Found by Corselli and Frisco in a sarcoma of the mesenteric glands. The 
fungus appeared in the tumours under the shape of black masses. It was 
easily cultivated, and found pathogenic to guinea-pigs, rabbits, and dogs. 
Sugar reactions unknown. 

Cryptoeoeeus hessleri Iicttger, 1904 . 

Synonym. —Blastomyces hcsslert Ft-tiger, 1904. 

Isolated by Hessler from a small tumour which developed on a patient 
after a razor-cut. Easily cultivated, especially on alkaline media. Patho¬ 
genic for the rabbit and guinea-pig. Sugar reactions unknown. 
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Cryptoeoeotu brewer! Verclun, 1912. 

Synonym. Atelosaccharomyces brewert Verdun, 1912. 

Found by Brewer and Wood in an abscess of the vertebral column. 

Oryptooooeus tonkin! Legendre, 1911. 

Synonym. — Blastomyces toukvni Legendre, 19x1. 

Found by Legendre m two cases of blastomycosis in lndo-Cluna l*inoy 
considers that the characters given are not .sufficient to create a new specie's 
for it. 

Cryptoeoeeus sulfureus Bcauvcrie and Lesu-ur, 1912. 

Found by Beauverie and Lesieur m certain pharyngeal lesion-. of a case ol 
typhoid. Ferments slightly dextrose, saccharose, and lactose 

Cryptoeoccus lesleurl Beauverie and Lesieur, 1912. 

Found in a case of stomatitis. Ferments dextrose only. 

Cryptoeoeeus salmoneus Sartory, 1911. 

Described by Sartory. Found in human gastric juice. Growth on usual 
media of a pinkish or reddish colour, i >oes not ferment any sug.tr. Slowly 
coagulates milk. 

Cryptoeoccus guillermondi Beauverie a ml Lesieur, 1912. 

Found by Guillcrmond and lesieur m cases of stomatitis. 

Cellular elements tu situ spheiical, 10-25 microns, surrounded by large 
mucilaginous capsule. Growth 011 agar white or slightly yellowish. On 
potato scanty growth, white. Gelatine not lupiclied. Does not lerment any 
■sugar. 


Cryptoeoccus harteri <U* Jfturmaun and Gougerot. iqrj. 

Synonym ,—Atelosaccharom vt cs harh ri do l-Seunnnim and ( iougcrot, 
1913 - 

Cells oval, 4-6 and ;j-5 microns, Growth on sugar media and 
gelatine, which is not liquoiicd white. Does not ferment any 
sugar. Found by Harter in a case of systemic blastomycosis. 

Cryptoeoeeus hudelo de Beurmanu and Gougerol, 1914. 

Cellular elements vn situ mostly spherical, 2-20 tuiciun-.; at times oval, 
easily grown. Colonies wlut»-; gelatine not lupiciied. Giowlh on potato at 
first wliite, later yellow, and anally reddish or blackish. Found by Hudelo, 
Duval, and Locdcnch 111 a case of periostitis. * 

Cryptoeoeeus membranogenes Siuinhousc. 191(1. 

Cellular elements roundish, 7-8 microns m diameter, with very distinct 
double contour. Surrounded by a thick cajisulc. Easily grown on all tlic 
usual culture media. Colonies white. Gelatine not liquefied. Ferment*, 
with gas production glucose but not maltose, lactose, or saccharose. Action 
on other sugars not known. Very pathogenic for rabbits. 

Found by Steinhousc in 191O m a case of scarlet lever showing symptoms 
of tracheal obstruction. 

Cryptoeoeeus opldermidis Castellani, 1914. 

Found by CasteUam in saccharomycosis opidermica. Cells of very variable 
size. Has not yet been cultivated. 
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Cryptoeoeous nlger Vuillemin. 

Found by Maffucci and Sirleo, in 1895, in a pulmonary myxoma of a 
guinea-pig. Cells in situ round or ovoid, with thick mucilaginous mem¬ 
brane. Wlute on most media; on potato brown or black. Gelatine not 
liquefied. Said to torment maltose. Nothing known about other sugars. 

Cryptoeoeous lithogenes San Fclu-o 

Synonym. Siuthcimnmis lithogenes San Felice. 

Found by Sail Felice in the lymphatic glands oi an ox. Roundish cells 
with a mcmbiane winch is .it times udcilied. Growths wlntisli on most 
media, dark brownish after a time on potato. Gelatine not liquefied. 

Cryptoeoeous granulomatogenes (San Felur). 

Synonym,- Saccharomyccs grunulvnuiingt h, < San Felu e. 

Isolated lrom the lung oi a hog h\ San I elu e. it grows easily on ordinal y 
laboratory media piodui mg w lute < olomes. It does not liquefy gelatine, but 
it prod u< es slight rose-red pigimul 011 slues ol pear and 011 honey. 

Cryptococcus farcimlnosus (Kivolta and Miccllom.*, 1883). 

Synonyms.- -Crypiococc it* lokishigei Vuillemin; Lymphosporidium 
etjtti ( lasperini. rc)o8; Leueacvtazonn pi roplasm aides i)ucloux, 1908. 

Definition.- -Vegetative evils in situ, oval or roundish, with well- 
marked double contour. 

Remarks.— -It is often included in hypertrophied endothelial cells 
and in leucocytes in the le-ions in horses suffering from lymphan¬ 
gitis epizootica in Europe. Afiica, Asia, and Ammca. 

Cultivation.- It is of (hlhciiJi < ulti\.ilnui. Aegie and Roquet 
have used with suet.ess a medium made of ag.11 and dried horse-dung. 
Sugar reactions are unknown. 

Cryptococcus capsulatus (Dmling, 1906). 

Synonym.- - Histaplasmu I upsttlahtm I ).n ling, 190O. 

Definition.- -In the affected fissile the parasite appeals in round 
or oval form, measuring 1-4 microns in diameter, and enclosed in an 
achromatic icfraelilc capsule. Cultivation so far negative. 

Remarks.- -It was found by Darling in the endothelial cells of 
capillaries and .-mall bloodves.M Is in the lungs, spleen, liver, intes¬ 
tines, and lymph glands, as well as in the leucocytes. It was con¬ 
sidered by Darling and others to be a proto/.odn, and for it the 
genus Iiistoplasma was created. At present there is a consensus 
of opinion that it is a ('rvptoeou its. 

Pathogenicity. -It is pathogenic tor man, causing disseminated, 
hyaline, pseudogranulomat.i in the lungs, splenomegaly, necrotic 
areas in the liver, and ulceiation of the small and huge intestines. 

Cryptococcus ruber Denim-, rSSq. 

Synonym.- Saccharomyce\ ruber J >emne, r.sNq. 

This organism was found in the stools oi children suffering from 
enteritis and also in certain specimens oi milk. 

It grows easily on ordinary luboratoiy media, producing red 
colonies. According to Casagrandi. it does not feiment any sugai. 
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Cryptococcus myrmeolse Chalmers and Christopherson. 1914. 

Cryptococcus measuring x *4-2*1 microns in diameter, found in a 
case of murmekiasmosis amphilaphes in the Anglo-Kgyptian Sudan. 

All attempts at cultivation on a large series of media under aerobic 
and anaerobic conditions at 20°, 37°, and 40*' (\ failed, as did inocula¬ 
tions into monkeys and dogs. It was named because of its associa¬ 
tion willi the peculiar disease calk'd murmekiasmosis, but evidence 
was wanting that it was the causal organism, although its associa¬ 
tion was intimate. 


Genus Pityrosporum Sabouraud, rSys. 

Synonym. —Dermal opinion Dodd, 

Definition.- -Cryptoooccao.c.ie without well developed double con¬ 
tour. 

Type Species. -Pilxrosporiun ovale (Bizzozzero, 1882). 

Remarks and Glassification. -This genus, which is dillicult to 
classify, is allied in appearance in some forms, to a budding yeast, 
and as such comes close to Cryptococcus. No species has so far 
been cultivated (Dodd elaims to have cultivated P. malassezi), 
but two art' known- viz.: P. ovale Bizzozzero, 1882 (synonyms, Sac- 
charomxccs capillitii Oudemans and Pekelharing, 1885; S. sphecncus 
Bizzozzero. 1884 ; S. walls Bizzoz/.cro, t88q ; Pityrosporum malas¬ 
sezi Sabouraud, 1895, often called the bottle bacillus of Malassez, in 
cases of pityriasis simplex capitis and pityriasis alba in liurope) 
and P. caniliei (('astellani, 190N) in cases <if seborrh<va capitis in 
children in Ceylon. 

They may be distinguished as follows; . 

A l-’Lisb-sluipeil or civj. 1 , ,? to 15 mu mils, hut usually small —Ovale. 

H. (iener.illy roumlish, 5 (<■ 10 mnioii-., lull usii.illy large --Canfliei. 


I'lti. 



500 .—Pi tyros porn 111 ovule 

i3l7.ZOZZF.KO. 


l<’ui. 501. -Pityiiiipi'i'uin oeaU 
JiUZOZZUKO. 


(After Suborn aud.) 


Pityrosporum ovale (Bizzozzero, 1882). 

Synonyms.- Saccharomyces ovalis Bizzozzero, 1882; Pityrosporum 
malassezi Sabouraud. 1895. Usual term: bottle bacillus of Malassez. 

This organism was first described by Bizzozzero, who considered 
it to be a Saccharomyces. Malassez and Sabouraud associated this 
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organism with the Etiology of pityriasis simplex capitis and pityria¬ 
sis alba. 

Its shape somewhat resembles a budding yeast or a flask. The 
size varies greatly; the maximum diameter of some individuals 
may be as much as to to T5 /t, but much smaller forms (3 to^5 //) 
are found. 

Pityrosporum cantliei (Castellani, itjoS). 

Synonym.- -Saccharomyces cantliei Castellani, 1908. 

Somewhat similai to Pityrosporum wale, but the cells are generally 
roundish and on the average larger (5 to 16 /<). l’robably the cause 
of a variety of M-borrluea of the scalp occasionally met with in 
children in the tropics. 

Tamily 2: OosroRACEAi Snccardo, 1S86. 

Definition. —Blastosporinca; in which the hvpha* may be long or 
little different from the spores, which are typically in chains. 

Classification. —This family is divided into several genera- -d.g. 
0 :>shora Wallroth. 1833; Mmiifia Persnon, 1797; nwlJJidiion Link, 
i8o(j, which may be distinguished as follows:- - 

A lfypli.v thin, '.hurt, simple, or nearly simple, terminating 111 chains 
of spores-- i)o\pora. 

M Jlvpha* not tlun, often long anti brant lied: — 

I. bporophores simple or subsimple, typically witli disjunction 

apparatus. Glucose completely fermented, g.is being pro¬ 
duced. Numerous budding forms in cultures - -Monika 

II . Sporophores simple, septate often with disjunction apparatus. 

Glucose not completely fermented, gas not being pioduccd. 

Budding forms rare in cultures -Oidntm. 

These genera may now be briefly described. 

Genus Oospora Wallroth, 1833. 

Definition.- -Oi'tsporacea? with a lax or compact mycelium in 
which the hypha- are slender, septate, anil marked by differentiated 
nuclei. The fertile hypha' are short, slender, and nearly simple. 
The couidia, which are globose or ovoidal, hyaline or brightly 
coloured, arc arranged regularly in chains. 

Remarks.- -Saccardo in his ‘ Svlloge Fungorum ’ recognizes a 
large numhi-r of species as belonging to this genus, and these are 
grouped into sections by the varying colour of the conidia. 

The only species known to cause disease^in animals referable to 
this genus is 0 <sf>ora caviva Sabrazes, 1893, which causes favus in 
dogs, and which can produce an eruption resembling ringworm 
when inoculated into man. According to Sabouraud, nowever, it 
has never been known to cause disease, in man spontaneously (*.<?., 
without experimental inoculation), and is therefore of little import¬ 
ance at present. 

Vuillcmin considers that Achorinn schoenlcini Lebert, 1845, the 
fungus of favus of human origin, belongs to this genus. 
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Genas Monilia Persoon, 1707/ 

Definition.- -Vague. 

Original Definition. —Slipitata aul effnsa byssoidea, Fila monilt- 
jormis artinthia. 

Botanical Definition.- -Sporopliores simple or subsimplc, producing 
by constriction at their extremities a chain of large lemon-shaped 
conidia. often provided with a disjunction apparatus. 

Usual Definition. —Oosporacea* possessing in situ budding forms 
and mycelial threads, which latter are often long and branched; in 
cultures mostly budding forms, but sometimes filaments, in which 
thallospores of the blastospore type arc formed. Glucose, and often 
other carbohydrate media fermented with the production of gas. 



Fig. 502.- -Manilla Iropi- 
calis Castkllani. Fresh 
Preparation prom Sputum. 



Nomenclature. —A few words are necessary with regard to the 
nomenclature and the synonyms, as the greatest confusion has 
existed with regard to this genus. The first description of the genus 
Monilia, as wc understand it, was given by Persoon a's ' Slipitata. aut 
effusa byssoidea, Fila moniliformias articnlata * and the first date 
given by Saccardo 1797, though the earliest we have found is in his 
book of 1801. The name is derived from monile, a necklace. 
Link’s description in Ginelin’s thirteenth edition (really the four¬ 
teenth edition! of Linnaeus’s ‘ Systema Natura,’ 1791. refers, it is 
true, to M'onilia aurea (Link, 1791). but it was described as Oidium 
aureim Link, 1791. The other synonyms do not require explana¬ 
tion. 

We have not included the genus Zvmoncma de Beunnann and 
Gougerot, 1909, in the synonyms because Z. gilchristi, the cause of 
American blastomycosis, more usually called Cryptococcus gilchristi, 
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is said to have lateral as well as terminal couidia, and is classified 
lien* a*, a cryptococcun. 

The mentis ‘ Parasai c/iaroinvct s ' do Bcurmann and Gougerot, 
with its species I , ar<i\tia'haromyct"i hartcri Wnlun. ryi 3 , found 
in a case, of enteritis with hepatic, bronchial, and cutaneous lesions, 
has not nieielv yeast -like forms, but septate hyphse, but it is not 
known whether it develops terminal couidia in chains, and there¬ 
fore it may, at present, correctly be placed in the genus Crypto- 
coccus until more is known about it; and the same remarks apply, 
we think, to Paremlomvces Ouerat and Laroche, lyoy. 
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;/i|. Momha zcylaima Cami i i \.\i Ciicinsi A«,.\k Cri/riniK. 

I*'io. 501. -Manilla !>iain hi ihs ('.\smu.\m. Cikim Agak OiiLTi;nii. 

l*'n» jfiti -Manilla mm (’imiiiani. (ii.im-i \<.\k Culjcrk. 

Remarks. -A number of species belonging to this genus are 
known to exist in nalme growing on decomposing wood, dead leaves, 
and fruits. 

The number of specie-, known to infect man has been considerably 
extended during recent years by Castellani. The Monilias arc of 
importance in that they are considered to be. the jetiological agents 
of thrush, bronchomveosis l pm parte), some dermatomycoscs, and, 
according to certain authors, of sprue. 

Type Species. —It is difficult to know which is really the type 
species of this genus, but probably it is Monilia aurra (T.ink, 1791). 
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Geographical Distribution.- - -Possibly world-wide. 

Biological Characters.- -Some species dot milk, others have no 
action on this medium; some species liquefy gelatine and serum. 
Certain fungi of this genus, when growing on serum, produce a 
peculiar zone of brownish or black discoloration of the medium all 
round the growth using the serum of Bos indicus. The bio¬ 
chemical properties and sugar reactions vary Irom species to 
species. Rabbits can be immunized for these fungi, and attempts 
to use the immunization and agglutination reactions in the differ¬ 
entiation of tlie various species have been made with only partial 
success, as there is a large production of co-agglutinins in addition 
to the specific ones for very different fungi- e.g., fungi of the genus 
Sporatrichum. 

Pathogenicity.- -Fungi of this genus are the jetiological agents of 
thrush, some types of broncliomycoses, and some derm atomy coses. 

Classification.- -There has been and there is still a great deal of 
confusion in the classification of such fungi. Many of the species of 
this genus can hardly he distinguished l»\ purely moiphological and 
botanical diaractcis. We are of opinion that the classification 
should be based, not only on morphological data, but also on bio¬ 
chemical characters and immunization phenomena. Among the 
biochemical properties, the most important me tilt* actions on milk, 
gelatine, serum, and on sugar broths. A large number of sugars 
should be used in the same manner as is clone in the classification 
of the various species of intestinal bacteria. It is to be noted that 
the reactions with certain sugars arc constant, while with others 
(tor instance, manmte) these may vary: and the tcrmenlalix e power 
on ceilain sugars -c.g., galactose- mav be rapidly lost. Hence 
species should be compared only in strains recently isolated. It is 
to be noted also that in analogy to intestinal bacteria, a species 
may be trained to ferment certain sugars on which it did not act 
when receutlv isolated. 


While taking all this into account, we believe the investigation 
of the various biochemical reactions to be of great value for classify¬ 
ing these fungi, and for this purpose give the table on pp. 1082, io\p 
Determination of Species.— By means of the* sugar reactions 
it is possible to divide the species of Monilia into groups by the use 
of the following carbohydrates- - viz., glucose, ievulosc. maltose, 
galactose, saccharose, inulin. ancl dextrin. When the Monilia is 
classified into its group it is easy, by means of the* table on 
pp. 1082, ioK.j, to make the specific determination 


A. Gas produced in glucose only -Group 1 ., Haltanu.a gtoup: — M. bal- 

canica, M. parabalcanica. 

B. Gas produced in glucose and Ievulosc— Group II., Krusei group:— 

M. krusei, M. parakrusei. 

C. Gas produced in glucose. Icvulose, and maltose — Group III., Pinoyi 

group.— M. pinoyi, M. nabavroi. 

I». Gas produced in glucose, levulose, maltose, and galactose — Group IV., 
Metalondtnensis group — M. mrtal<mdi»msis t M. pseudometalor- 
dinensis. 



TABLE SHOWING PRINCIPAL BIOCHEMICAL AND CULTURAL 
OP THE FUNGI IN AUHAHKTIGAL ORDER: REACTIONS 


(jemis Miiinlia. 


'Minin'. 1 Glu- I rvtt-1"' Mai- j Gnlac-Isaccli.i- l«ic- Man-, Tjul- T>ev 
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Akarpmaiioss iskii in tiik Tabi e.— A" will, 0 ipi'.; <'--clot (milk), dear ([noth and peptone water) 

C'TV-clear at fust, then thin |iellide present. !>• ilcoilonrired. P- poptonired (milk), pellicle (broth), 

A>fcz>alkaline- 4 , L =:xciil, then alkaline. s-sllglit; vs^very (light. 







CHARACTERS OF CERTAIN SPECIES OfiltfONlLTA. WITH NAMES io8< 
AFTER FIFTEEN DAYS’ INCUBATflfcfcAT 35 ° C. 
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O-negative n.Milt--vi/., neither acid nor clot in milk ; iieithci .»ud nor gas in sugat media; non production 
of indol; non-liijuefiiclioii of gelatine or iieruin, >ik the caw may l>c- 
+=* positive malt, liquefaction of medium. 
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K. fins produced in glucose, levulose, maltose, galactose, and saccharose— 
Group V., 'I'm('llalls group:— M. trnpicalis, At. paratropicalis. 
AS. pitlmonalis, M. nirea, M. insolita, M. mtcriia. 

I'. Gas produced in glucose, levulose, and saccharose -■ -Group VI.. Gitiller- 
tnondi group .1/. guillcrinondi, AT. pscudoguilhnnondi. 

II. G.is proilux-d in glucose, levulose. galactose, suet hatose. and inulni — 
('■roup VII., Chalmersi group - M. c/mhuersi, M. paiachaliucrse. 
M. man donn hsis. 

I. Gas prodiKc.il in lactose and other carbohydrate* Group VIII., Pscudu- 
tiopualis group; --AI. pseudoiiopitah »\ 

K. G.is produced in dextrin 111 addition to other sugars—Gioup IX., 
Psntdolondmensis gioup. M. pattd»/undinnisis. 

N. Species believed to In retiologicuf fat tots of disease 111 man ■— 

1. Spates found in tktiish and all ted nifi chons 

I. M alhicaii" (K'olmi, 185?) 
j. M .din fl'.isfcll.mi, j <|T 1 ). 

t. \r lomlinciisis (Cas ell.iiu, 1010) 

.} M 111- t.ilcmdincusis (( a-ti ll.im, Mil*'! 

■; \I. tiopn-.ilis (I'.isii ilain, 191(1), .uid most of those found in 
liroiichonncosis. 

II. Spciics found in bione honivi o*r* 

<> M tinpil alls '( a -tc-Il.l111 1111 ii 1 • 

III epulis found III o!oli:\ 

M. 1I101 *(' isii-ll.iin, 1 j 

IV Species found iu pmta 

8. M 1uo11toy.11 t'dstc U.mi, 1907 
V. Spent s found in ta.es of ueneiahztd momlioinyeoses :— 

II. M. rosi-.i (/.enoni. loi^' 

l>. Spet let utsoruthd ,01th a disease in man 
I. .1 ssoi.uifed with bvoii, hniuvi osi, • - 

(rr) />r their presence in the sputum of cast -» of bvont hoinvco^is 
.jh alphabetit at ordt 1' ■ 

1 "M guilleiuioiidi (I'cisit-ll.i 111, Kiin). 

1 M kriiMM fG.1steli.1111. nio<i) 

3 M negrn (('..istell.ini. i<iio) 

|. M. Ultlll.l {('.IStI'll.LIII KIK 1 !. 

=5 M p.ir.ilci iisci (C.isli II.1111, ujji>). 
o \r |>.Li.1 f ropioaiis {('.istcll.uii, njiu). 

7 M piii<iv 1 it*, istrll.iiu. J910). 

8. M pseudo tin]iic,ills (C.istcll.ini. 1910) 

do Uv their pieseim in hi one lulls : - 
t. M. cli.dnu-r'.i fC.isicU.uu. uni). 

J. M p.ir.u h.ilmersi ((. .istcllam, 1910). 

i. M In ill iIi-m-is (ri)pn. i«>iS). 

(1 ) Uv their presence in hunion sputum : - 
1 M. Ivil'-.imra (Ciisti U.mi, 191(1). 

M l»rom lualis (Caste] lam. 1910). 

] M. n.ihiirroi ('.istcllam. 1917. 

j. M. nivc.i (Castellam, 1910). 

<5. M, |).ir.di ilc.iiuc.1 (('astellani, 1916) 

>• M. pseudo giiillermondi (Cuslcllam, kh'i). 

7 M. pseudo-loudincnsis (Castellam, I9H>). 

8. M. pulmon.dis (Castell.ini, 1911). 

9. M. zeylanic.i (Castellam, 1910). 

[d] tty their presence tn tea-dust - 

1. M. blancharih (Castellam, 1912). 

2. M. lustigi (Castellani, 1912). 

3. M. purryi (Castellam, 1912). 
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II. Associated with sprue 4 * * 

1. M. decolorans Castdlani and Low, T913. 

2. M. enterica Castdlani, 1911. 

3. M. faecalis Castdlani, 1911. 

4. M. insohta Caslollani, 191T, 

5. M. intcstiiidlis Castcll.uu, mu. 

C. Species found in vaginal discharge in the tropics and m Europe :— 

1. M. lulanica (CastclUm, 1010). 

2. M. mctalouduionsis (('aslclliini, 191 ii). 

3 M. n.Lliorroi ((’asiellam, 1917). 

4. jVl. jura lull .111 km (t'astcllam, 19H1). 

5. M. pitiovi (I'astcllam, 1910). 

<». M. ti epical is (C as hi lam, jij«i ij. 

1 ) Species funnel in man, but not thisM/mi -- 
1. M. I.u'tiM ll.ini, i'ii 3• 
i .M. laet u ofur ('.istrll.im, 1 •« 13 . 

A brief discriplion of these ‘.juries may be given. 


Monilia albicans Robin, r.833. 


Synonyms. Oii/ntin albicans Robin, 385*; Svringns flora robini 
Quinquaud, 18(18; Saccliaromyics albicans Roes, 1877; Monilia 
albicans Zopf, 1890; lindotnyccs albicans Yuillemin. 1898. 

One of the fungi giving rise In fhrie-h. Widely different descrip- 
tions have been given of tin* so-t ailed thrush-fungus. Some authori¬ 
ties (Ilewett) state that the organism liquefies gelatine; others affirm 
the reverse. Several writers give it as clotting milk, others as 
having no action on this medium, ('a^tell.ini has demonstrated 
that man can be affected by numerous different ‘.peeiis of Monilia, 
and that the term Ihiush-fungus 
(l)iiliitni albican*. l\ ndoiuyct’salhimns. / 

Monilia albt\ans) lias been m the- ,;{ 

past used to (over a number ol 

different spc» ie>. in tin* same manner r ‘r 2 " T’-ZX ~tr 

that the term />’. colt was for year* _ ' 

applied to a multitude of different 4 ''H 

intestinal bacteria, when a lew fer- <<- '< 


mentation tests only were carried 
out. As the species . 1 /. albicans 


loi. ;>i>7 Mom'Iiii albican•< 
Koio.v. 


has to be sjilit into many spei ies, • 

we keep the term M. albicans for the species which we are now 

describing, and which clots milk and liquefies gelatine. 

Parasitic Lite.- -This fungus foi 111s white patches on the tongue and 


oral mucosa. The patches are easily detached. A particle of the 
patch examined microscopically shows septate mycelial threads, 
occasionally ramified, with segments straight or somewhat bent, 
and easily dissociated. ICach segment is about jo ft, in length 
and 3 to 5 fi in breadth. At the terminal end of each mycelial thread 
three or four shorter ovoid elements are found, which reproduce by 
budding. Some similar ovoid or roundish globular refringont cells 
may be observed originating laterally at the septations of the myce- 
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lium. These globular elements (eonidia) become detached, and 
reproduce by budding. 

Cultures.- —The fungus grows best of all on slightly acid Sabou- 
raud’s maltose agar or on glucose agar, but grows fairly well also 
cm all alkaline media. In cultures the fungus appears under two 
forms—a globular form morphologically similar to a typical yeast, 
and reproducing by budding; a filamentous form, showing mycelial 
threads, simple or ramified. Asci and internal spores, as in the 
genus Endomyces, are absent. On Sabouraud’s and glucose agar 

the growth is abundant, smooth, of a 
creamy-white colour; on ordinary agar the 
growth is less abundant. Gelatine and 
serum are very slowly liquefied. Milk is 
rendeied acid, and after a time it clots. 

1 he sugar reactions are given in the tabic. 

Pathogenicity.- -M. allncans is one of the 
fungi which gives rise to thrush. This 
condition may be due to several different 
fungi -.If. tilhicnns, Endomyces vuillcmini, 
M fropimlis, etc. (}>. 17-41). Thrush is gene¬ 
rally restricted to the oral mucosa, but in cer¬ 
tain cases it may spread to the (esophagus, 
stomach, intestine. M. a'hi cans has been 
found also in a few cases of broncliomycosis. 

Monilia tropicalis (Castcllani, 1909). 

Synonym.- -E ndninvces tropicalis Castel- 
l.ini, iqoq. 

Found by Castcllani in Ceylon in many 
caso^ of bionchomycosis. In the expectora¬ 
tion round or oval shape yeast-like cells 
are seen, and at times segments of myce¬ 
lium. Cultures are easily obtained on 
Sabouraud’s or glucose agar, and even 
on ordinary agar. It grows more abund¬ 
antly on ^lightly acid than on alkaline 
Fig. 568. — Manilla u >/>i- media. On Sabouraud’s and glucose agar 
cutis ’Cast r (,l a ni the growth is abundant, creamy white, with 

a smooth surface when young; often 
slightly crinkled when old. Ihe growth is composed practically 
of only globular yeast-like cells, while in the water of condensa¬ 
tion globular cells and mycelium may be found together. A little 
mycelium may be found, however, occasionally in the growth on 
the slope. Ascus formations are absent. Gelatine and serum 
are not liquefied; there is no brownish discoloration of the serum, 
as is the case with some other species of Monilia (M. insolita, etc.). 
Litmus milk is generally rendered acid, but is not clotted. The 
sugar reactions will be found in the table on pp. icfi2, 10^3. It 
produces acid and gas in glucose, levulose, maltose, and also, in less 
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amount, in galactose and sacch'aiosc. After some transplantations 
it often loses its fermentative power on galactose and saccharose. 

Pathogenicity. —Is the commonest cause of a type of brondiomy- 
cosis (see Bronchomoniliasis, p. 1K8O). In Ceylon it has been found 
by Castellani also in a few cases of thrush, and in a case of pseudo- 
diphtheria which terminated fatally. This case was a little native girl, 
who developed white patches on the tonsils, uvula, and soft palate. 
The microscopical examination revealed absence of B. diphtheria and 
presence of M. tropicalis. Symptoms of broncho-pneumonia soon 
developed, and the child died. At l he a utopsy the fungus was foi md 
in enormous amount in the bronchi; it was pathogenic for guinea-pigs. 

Monilia paratropicalis (Castellani. 3909). 

Synonym.— Endomyces paratropicalis Castellani, 1910. 

Found in some eases of bmnehomycosis by Castellani. Micro¬ 
scopically anti on Sabouraiul's and glucose agars identical with M. 
tropicalis. Does not coagulate milk. Differ^ from the typical 
M. tropicalis by producing acid and gas in very large amount in 
saccharose and in rendering dextrin acid (see table). 

The same fungus, or a very similar one. was found in two cases 
of blastomycosis of the skin in Ceylon. 

Monilia pseudo-tropiealis (Castellani, 1910). 

Synonym, -Endomyces pseudo-tropiealis Castellani. 1910.. 

Found by Castellani in a lew eases of bronchomycosis. Differs 
from A{. tropicalis and M. paratropicalis by clotting milk and fer¬ 
menting lactose with the production of gas. For the sugar re¬ 
actions see table. 

Monllia metatropicalis Castellani, inrb. 

Dilfers from M. tropicalis in clotting milk 

Monilia bronchialis (Castellani. ryro). 

Synonym.- - -Endow vccs bronchialis Castellani. ryio. 

Found in sputum. Colonies white. Has no action on milk, 
gelatine, serum. Sugar reactions are found in the table. 

Monilia chalmersi Castellani. 1912. * 

Found by Castellani in a case of bronchitis. Colonics of white, 
colour. Renders the milk first slightly acid, then alkaline. Docs 
not liquefy either gelatine or serum. Sugar reactions are collected 
in the table. 


Monilia parachalmersi (Castellani, 1917). 

Differs from M. chalmersi in slowly liquefying gelatine and in 
other minor characters. Found in sputum. 

Monilia maeodoniensis Castellani, 1917. 

Found in sputum. Clots milk. Belongs to the Chalmersi group. 
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Monilia gnUlermonttl (Castellani, 1910). 

Synonym. —Endomyces guillermondi Castellani, 1910. 

Observed in sputum once by Castellani. Milk is rendered 
alkaline. Serum and gelatine are not liquefied. For sugar re¬ 
actions see table. 

Monilia p seudo-g uillermondi Castellani. 1916. 

Clots milk. 

Monilia nivea (Castellani. toto). 

Synonym.- -Endomyces niir/ts Castellani. 

Found in a sample of sputum which had not been collected in a 
sterile vessel. Of doubtful pathogenicity. For cultural and bio¬ 
chemical characters see table. 

Monilia nitida (Castellani, mro). 

Synonym.- -Endomyces nitidus Castellani. rnio. 

Obserxed in a sample of sputum by Castellani. Of doubtful 
pathogenicity. Milk is rendered lir>t arid, then decolourized and 
clotted. Other cultm«il character* are louml in the table. 


Monilia zeylanica (Castellani, 1910). 

Synonym -Endomyces zcylanicus Castellani. 1910. 

Found in sputum by Castellani. Growth on glucose agar of a 
yellowish colour. Milk is rendered very acid and is slowly clotted. 
Gelatine and serum are not liquefied. Does not produce gas in 
any carbohydrate, with the doubtful exception of ralfinose. 


Monilia krusei (Castellani. 1909). 


Synonyms. Sauhaiomyccs krusei Castellani. Endomyces krusei 
Castellani. 

Found in sputum by Castellani. In sputum it appeared as a 
saccharomyce*. and in cultures had all the characters of a saccharo- 
myces at hrst. except that no asci were observed; after several 
generations a little mycelium was present on Sabouraud’s agar. 
The sugar reactions are found in the tabic. It produces acid and 
gas in glucose and levulose. Its reactions remain constant after 

ten years. Monilia pinoyi (Castellani, 1910). 


Synonym.- -Endomyces pinoyi Castellani, 1910. 

Found in sputum. Grows we’l on Sabouraud’s and glucose agar, 
and other sugar media; also on ordinary agar, though less abun¬ 
dantly. Does not clot milk; does not liquefy either gelatine or 
serum. Produces acid and gas in glucose, levulose, maltose. 


Monilia enterica (Castellani, 1911). 

Synonyms. —Endomyces cutcricus Castellani: Mon-ilia p&ilosis 
Ashford: Parusaecharotnyecs us/ijordi Anderson, 191b. 

Found in stools by Castellani. Milk is rendered alkaline. 
Gelatine arid serum an* not liquefied. For sugar reactions see table. 
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Montlla fseealis (Castellani, 1911). 

Synonym. —Endomyces facalis Castellani, ign. 

Found in intestinal contents by Castellani. Milk is rendered 
first acid, then decolourized, and, later, slightly peptonized. Gela¬ 
tine is not liquefied; serum is not liquefied, but a brownish pigmenta¬ 
tion develops on the medium all round the growth. For sugar re¬ 
actions see the table (p. 1082). 

Monilia insolita (Castellani. rqri). 

Synonym.- -Endomyces insolihts Castellani, 1911. 

Found in stools and in the saliva. The milk is rendered first 
slightly arid, then alkaline. On serum a zone of dark pigmentation 
develops on the surface of the medium round the growth. The 
medium is not liquefied. For other cultural characters see the 
table. 

Monilia intestinalis (Castellani. 191T). 

Synonym.- -Emlomyce s intestinalis Castellani, 1911. 

Found in stools and saliva by Castellani. Colonies on solid 
media white. Milk first rendered acid, then slowly decolourized. 
The growth 011 serum is not surrounded by a zone of dark pigmenta¬ 
tion. Further cultural characters are found in the table (p. 10H2). 

Monilia alba (Castellani, rgrr). 

Clots milk. Produces acid and gas in glucose, levulosc, maltose, 
galactose, and acid only in saccharose. Docs not liquefy gelatine 
or scrum. 

Monilia rhoi (Castellani. 1909). 

Synonym.- -Endomyces rhoi Castellani, 1909. 

Found by Castellani in Ceylon in seveial eases of otomycosis, 
and once in a sample of tea. In the ear the fungus forms a whitish 



Fig. 569. — Monilia rhoi Castklla.ni. 

(From a fresh preparation. The free spores arc not shown.) 
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mass (generally embedded in wajfl, in which numerous long, septate 
mycelial threads. 2 to 3-5 /a in breadth, and numerous roundish 
free spores. 3-5 to 5 /* in diameter, are seen. On laboratory media 
it generally grows, showing a yeast-like type. Does not clot milk; 
does not liquefy gelatine* and serum. The sugar reactions arc quoted 
in the table (p i*»N2i. 

In the cases of otomycosis the mycelium was abundant, the 
mycelial threads being very long and septate. 3 to 4 /1 in breadth; 
very numerous free, round spores. 4 to 5 /t. in diameter, were present 
For cultural characters see table. 

Monilia burgessi (t'astell.mi. iqu). 

Synonym. — luitiomvtr n /o/rgew Castrllnni, iqn. 

isolated from 1 hr* air (»rows abundantly on the usual sugar- 
media. the growth being of a white creamy appearance. Does not 
render at id or coagulate milk. Does not liquefy serum or gelatine. 
On serum it produces a /one of peculiar brownish or black dis¬ 
coloration in the medium all round the growth. The sugar re¬ 
actions are found in the table. 

Monilia pulmonalis ('astellani, 101 r 

Found by t astellani in sputum and also in samples oi tea. For 
cultural characters see table n>. j< *-2 . 

Monilia lustigi ( astellani. xorz 

Found in sampler of tea. (irows well on all sugar media and 
also on ordinary agar, the growth being of a snow white colour. 
Renders litmus milk slightly acid, and then decolourizes it com- 
p'ctelv. Does not liquefy m rum 01 gelatine. O11 serum it induces 
a narrow /.one of hint k dismlnrntion all muntl the growth. The 
sugar reactions are found in the table Ip. I'.Jsji. 

Monilia balcanica ( astellani. 

Found in sputum am! aUo in .1 case of dermatitis, of which it was 
not the cause. Produces gas in glucose only. J.evillose often 
rendered at id (see table). 

Monilia parabalcanica ( astellani. 1910. 

Differs from M. halcamca in clotting milk. 

Monilia perryi (.'astellani. iqrz. 

Found by (astellani in samples of tea-dust. The cultural 
characters and chemical properties are seen in tin* table. 

Monilia nabarroi Castcllani, 1917. 

Clo f s m'lk and produce'. ga> m glucose, lcyuluse. and maltose. 
Found in sputum. A11 identical 01 very similar \arioty lias been 
-found in vaginal mucus by Castellani and Taylor. 
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Monilia blanchardl (Castdlani. 1912). 

Synonym. —Endomvccs hlanchardi Castdlani. 1912. 

Isolated from Loa-dust by Castdlani. Grows abundantly on 
maltose, glucose, and other sugar media; also on ordinary agar, 
though loss vigorously. The growth is of a white co our and 
smooth surface. Milk rendered at first very slightly acid, and then 
alkaline. No liquefaction of gelatine or serum. Does not produce 
gas in anv sugar except, in small quantity, in glucose. 

Monilia bethaltensis Pijper, ioiS. 

Found l>v Pijpnr in a case of bronchitis. Fumoms ghunso and 
maltose wnh produrtion of gas. Action on levulose not known. 
Gel.itini’ tub liquefied. milk nol dolled 

Monilia rosea (Zenoni, nju). 

Synonym .—Oulntm rtneum non Ih/iu faciens Zenoni. igu. 

The culture', oil Sahnuraud’s :iiid otlii'r sugar media an* of a pinkish colour. 
Neither sermn noi gel-iim<> are ]]<{ti<*licd 

Pathogenicity. - Was wiLiled 1>V Zenom in a pet uliar t use ol hepatitis with 
lever and jaunt I it e whn li ended latnlly. Mi« lost opit ally t unidia ami myce¬ 
lial filaments loultl l»e seen very abundant in and about the smaller hepatic 
bloodvessels and the bile-din ts. The fungus is putliorenii to rabbits, guinea- 
pigs, and while rats 

Monilia suhtilis (Ulain li.ird, 1805) 

Synonyms. id win subtile cut is Ha he's, 1805; M yondersn a subtile Verdun, 

1012. 

Found by Babfts in some ulcers on which the fungus produced white mem 
branes. The mycelial threads were thinner than in mod species of Momliu 
There was da Iiulonions brandling, anti at tie* extremities of the mveebal 
threads ovonl conidia wen* present. Biochemu.il properties ol the fungus 
not known Pathogenic for the rabbit. 

The same, or ,1 veiy simil.ir, luugiis was latei tome! bv t'lu/el. tie IJoyei 
and d'Antui in .1 peculiar piistul.ii .ilfeetion ob.t*rved in cachectic children 

Monilia pulmonea (lieuneit, iSjj). 

Synonyms. -Ou/ium pHlnioneinn Hcimett, 1842; (>vsporu pulmonea Sat- 
canlo, 1886; Mvcoihnn.i pithnonnim Vuillcimn, lSor. 

The organism was found 111 a case of pmamiotI101 ax by Bennett in I8}2. 
it was ohserved again by Vtiillomin in the sputum of a tubercul.u patient m 
lSiji. and in an ulcerative dermatitis by Halzci, Hnrmer, and Uougerot 111 
hjio. It grows under two tyiies- -a sae.charomyees-like \ntl a lil.imentous 
type. C.olomes on glucose agar while. Hiocheniie.il reactions not given. 

Monilia eandida (Hunonlen, 1851). 

Synonym. — M. bonordeni Vuillemin. 

Commonly found vegetating in decomposing vegetable matter; occasionally 
seen parasitic in Mammalia, giving use to white patches on the tongue and 
buccal mucosa, somewhat similar to human thrush. Once found in a child in 
some while patches present on the tongue. Mycelium elements easily disso 
ciatcd. Yeast-like couulial elements. Pellicles in thud sugar media. Ferments 
glucose and saccharose, and, according to Hau, dextrin. Its action 011 other 
carbohydrates and gelatine has not been recorded. Uy-eli.i! 111 lies thinner 
t han in most Monihas (t to 1 in breadth!; comdia roundish, smooth. 7 to 8 ft 
in diameter. Biochemical actions of the fungus have not y>*t been investigated 
completely. Found in cow-dung, on which it iorms white membranes. 
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Monilia koohi (von Wettstcin, 1885). 

Synonym. -• lihodtunvccf crubcsccns Aster, 1900. 

Morphologically similar to XI. candtda ; grows well on sugar media, whore 
it produces pinkish colonies; was observed by Wettslein in a case of chronic 
acid dysjiepsia. Biochemical properties not studied. 


Monilia montoyai (Castcllam, 1907). 

Synonym .--Manilla pittur Svvc u-Lemaire, iyn8. 

Discovered by Montoya in cases oi white pmta. Some fertile liyphsc are 
much thicker tlian others; the spores are large, globular (5 to 7 fi), and 

contain a large nucleus. Grows 
well on sugar media, giving rise to 
\S /3S5V*S2>tSi white* creamy colonics which rapidly 

rx \ J ' 1 use together. Biochemical proper¬ 

ties of the lungus not known. 


Monilia cutanea (de Beurmann, Gou- 
geiot, and Vauilicr, 1909). 

Synonyms. - Oidium cutaneum de 
lk'unnaim, (iougerot, and Vauclie*. 
i«)ot»; Mycodcmui mtaneum Venlun, 

isolated by de Beurmann. Gou- 
gerot, .nid Vaucher 1 rom .1 case 
showing a ]xm uli.ir gummatous con¬ 
dition clinically resembling sporotii- 
ehosis 01 syphilis. 'Jhe fungus, on 
certain mocha (glycerine* agar), vege¬ 
tates as a sacc haromyces and leiineiits glucose; on olhei media (agar) myce¬ 
lium and yeast-like cells are piesent, and tin* lungus does not ferment glucose 
.my longer. On glucose agar the growth is white-yellowish, mammillary, 
with a radiating aureola. The fungus, unless injected 111 massive doses, is 
not very pathogenic to tin* rabbit, guinea-pig. and rat. Iutraperitonoal 
injections ut rather large doses induce 111 these animals a nodular peritonitis. 



■FlU. 570. Mnntll.l ihontnym 
(Alter Moutoy.i y More?.) 


Monilia caoi Verdun, 1912. 

Found by t'.io 111 the sputum <>l a tulvreular patient 111 association with 
the tiibereul.ir bacillus Yellowish colonies on ordinary agar. Pathogenic 
to rabbits. Biochemical le.ictioiis not gi\c*n 


Monilia harterl Verdun, 1912. 

Synonym. ■ParaMiccharowvcr'i sp. ( J ) de Beurmami and Gougerot. 

Found !»y Harter in a case* ot enteritis which later developed hepatic, 
bronchial, and cutaneous lesions, due to the same fungus. On maltose agar 
and cairots the colonies arc* cream-white, and yeast-like cells only are generally 
found. In Kauliu’s lnjuid mycelial threads are piesent, septated, 2 71 in 
breadth. The fungus does not liquefy gelatine, does not coagulate milk; 
produces slight acidity, but not gas, in saccharose. 


Monilia perleri Matruchot and Aid nine, 1917. 

Synonym.-- Oospora perieri Matruchot and Antoine. 

Found in a case of thrush of a wound. Biochemical reactions not 
given. 


Monilia parakrusei Caslellani, 1912. 

. Differs from M. krusei in clotting milk. Found by Castellani in 
sputum. 
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Genus Oidlum Link, 1809, emendavit Pinoy. 

Definition.—Oosporacea; with liyphae terminating in chains of 
spores. Hyphae long and branched. Sporophores simple, septate, 
often without disjunction apparatus. I)o not produce gas in carbo¬ 
hydrates. 

Type Species.— Oidium lactis Link, 1809. 

Remarks.—Pinoy has adjusted this genus, so that now it contains 
human parasites, which arc* 


Oidium lactis Link, 1809. 

Oidium rotundatum Castellani. 1911. 

Oidium asleroidts Castellani, 1914. 

Oidium matalense Castellani, 19r5. 

These fungi may be differentiated as follows:- - 

A. Only produces slight acidity, and only at times, in glucose; cultures 

white ---Lactis 

B. Produce aculity in several carbohydrates: - 

1 . No acidity in glucose, culture white and hany -Matalense 
II. Acidity in glucose: — 

(«) No acidity m manuitol: - 

Mycelial spores, roundish or oval. Typical colonies con¬ 
voluted —Rotundatum. 

(b) Acidity in nianuitol: — 

Mycelial spores, quadrangular. Typical colonies asteroid 
—A ster aides. 



Fig. 571 . —Oidium rotundatum 
Castellani. Fresh Pre¬ 
paration. 


Fig . 572. — Oidium asteroi des 
Castellani. Fresh Prepara¬ 
tion. 


Oidium lactis Link, 1809. 

Definition.- -Oidium found in milk, in which it produces arid and 
clot. Grows easily on ordinary culture media, producing white 
colonies. It does not form gas in carbohydrate media, and only 
slight acidity at times in glucose. 
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Remarks. —It was found by I-ink in milk and recently by 
Linossicr in eases of bronchitis. The Latter was considered io be 
slightly different and to form a pathogenic race, Oidium laclis 
var. A. 

Oidium rotundatum Castcllani. 1911. 

Definition.- - -Oidium growing 011 glucose agar and producing 
crinkled or vermiform 3'cllowisli growths. It gives rise to acidity 
in milk, and after a variable time m:iv form a dot. Gelatine is 




S7< l ig- 574- 

l'lus.. 57^ and 3< ’|.—Oidium rotun 
datum Oasxi'.li.ani. Cvlicke. 


Fig. i/5.- -Oidium asteroids* 
OA-’I I-.LLANI. I'ULrUKI-.. 


liquefied, but liquefaction may be extremely slow* or absent with 
certain strains. Lor the sugar reactions see the table (p. 1094). it 
forms acid in glucose, levulose, galactose, maltose, and lactose. 

Remarks. —Found in cases of bronchitis and a very similar or 
identical form in the fceces of cases of sprue and of enteritis. 


Oidium asteroides Castcllani, 1914. 

Definition. —Oidium producing colonics with a characteristic 
radiating appearance on glucose agar, from which it derives its 
name. It grows badly or not at all upon inspissated blood serum, 
which it does not liquefy. It turns milk acid and clots it in a 
variable time. No gas is formed in any carbohydrate medium. 
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Remarks.— This fungus was isolated from stools in cases of sprue 
and from the sputum in cases of chronic bronchitis. 



Fig. 57G .—Oidium 
malalense C&s- 
TISLLANI. ClM.* 
TURF. 


Oidium matalense Castdlani, 1915. 

Definition.- -Oidium producing a white growth 
on glucose agar. It turns milk somestimes slightly 
acid, without the formation of a clot, or it may 
have no e.ffect. Gelatine is not liquefied, nor is 
any ga** produced in carbohydrate media. 

Family 3: Enantiohiamnace® Chalmers 
and Archibald, 1915. 

Definition. -Blastospormote with a thallus 
composed of ramifying hypliac, with regular septa, 
which easily disappear. thus dissociating the seg¬ 
ments, which are 2-2*5 microns broad. The 
conidia are arranged verlicillatdy around the 
septa. 

Remarks. This family contains only one genus. 
Enantiothamnus Pinoy. rejir. The name is derived 
from c rii it tiro;, ‘ opposite,’ and Bajj.vwi, ' a shrub.’ 

Genus Enantiothamnus Piuoy, rqn. 

Definition.- -Enantiothainnaceje with the char¬ 
acters of the family. 

Remarks.- -There is only one species so far 
known, Enantiothamnus braulti Pinoy, 1911. 


Enantiothamnus braulti Pinoy, 
iQrr. 

Definition. —Enant othamnus with oval 
conidia 2-2*5 l>y 1-1*5 microns. 

Habitat.-— Parasitic in man. 

Remarks.- -This fungus was discovered 
by Brault in umbilicatcd tumours con¬ 
taining pus, in the gluteal region of an 
Arab in Algiers. 

On Sabouraud’s agar the colonies 
are white, with a yellowish central 
portion. 

Pathogenicity. —Produces tumours and 
pus in man, and is pathogenic for 
guinea-pigs. 




Fic.. 577.— Enantiothamnus 
braulti Pinoy. 

(After Brault and Pinoy.) 


Family 4: Haplogkaphiace® Saccardo, 1896. 

Definition. -Blastosporineic with liyphit manifest and distinct 
from the conidia, which are usually arranged in chains, or, in para¬ 
sitic condition in man, in grape-like masses. 
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Remarks.— This family contains the genera Hormodendrum 
Bonorden. 1851, and Malassezia Baillon, 1889. which are recogniz¬ 
able as follows:— 

All sterile liyphae creeping. Conidia all alike and produced on the hyphie. 
Conidiophores not spirally twisted; hyphae dendroid:— 

A. Conidia in cultures in chains, in parasitic form in masses—Genus 

Hormodendrum Bonorden, 1851. 

B. Conidia in parasitic form in masses. Cultural form unknown — 

Genus Malassezia Baillon, 1889. 


Genus Hormodendrum Bonorden, 1851. 

Definition.- - Ha pi ogra ph i area.* with creeping dendroid sterile 
hyplue and branched coindiopl)ores, bearing conidia all of one kind. 

Remarks.- -The genus Hormodendrum contains about ten 
species, which are generally parasitic on plants or saprophytic, but 
one is known to occur in man- viz., 11 . fontoymmti. 

Type Species.- Hormodendrum olivaceum (Corda. t8jS). The 
name is derived from »»/>/*»«, ‘a chain,' and oirfi/ws- (or <«i*0/>o»'), ‘ a 


Hormodendrum fontoynonti Langeron, 10 r;,. 

Definition.- -Ilormodendrum in cultures with sterile hyplia* 3 to 
8 microns in diameter, greenish brown in colour, septate with thick 
walls. Spnropborcs well defined, not swollen at the extremity, 
carrying chains of very caducous spores. In man mycelium broken 
in segments, long and undulating; spores, which are capable of 
budding, arranged in masses. 

Remarks.- -Bound by Bontoynont and Carougeau in the scales of 
a dermatosis,called 1 II. hodi-jKttsy ’ in Madagascar, which is comparable 
to that termed ‘tinea Jlava ’ in other tropical countries. It is 
doubtful whether the fungus is the axiological agent of the 
condition. 

Genus Malassezia Baillon, iS8<). 

Definition. -In inan mycelium broken into septate segments, 
with T-shaped or budding extremities. The hyplia*.carry round or 
oval conidia. which may he solitary or in grape-like masses, and 
may be smooth or with longitudinal, radial, or spiral marks. I11 
culture unknown. 

Remarks.- -This genus is only known to contain parasites of man 
The two species may be recognized as follows- 

I. Causing a brown eruption on the white skin- tinea 
versicolor. Lesions very superficial- -Species Malas¬ 
sezia furfur Charles Robin. 1853. 

II. Causing a red eruption on the white skin and a yellow erup¬ 
tion on the dark skin— i.e., tinea flava. Deeper lesions— 
Species Malassezia tropica (Castcllaui, 1905). 






Fit;. 579 .—Claduspimum mansoni Castellan] . 

-(From a fresh preparation in liquor potass®. The mycelial tubes are in 
reality not so regular in outline as in this drawing.) 
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Malassezia furfur Ch. Robin, 1853. 

Synonyms.- -Microsporon furfur Ch. Robin, 1853; Sporntrichum 
furfur .Saccardo, r886; Malassezia furfur Baillon, 1889; Oidium 
furfur Zopf, 1890; 0 . subtile Kotliar, 1S92. 

Mycelium abundant, septate, non-ramified; some mycelial threads 
are much larger than others; the breadth varies between 3 and 4 /i. 
The spores are roundish (3 to 5 /jl in diameter), and run inlo dusters. 

Attempts at cultivation have failed. If is the cause of pityiiasis 
versicolor. 

Malassezia tropica Castelhmi, ro<>5. 



(From si preparation stained by turr. 

fuchsiu.) 

Family 5: Cladospokiackai Saccardo, 1886. 

Definition. —Blastosporales with hyphen manifest and distinct from 
the conidia, which are either solitary or arranged in short chains. 

Remarks. —We are only concerned with the type genus Clado- 
sporiwn Link, which may be recognized as follows:- • 

Conidia smooth, not capitate, more or less in chains at lirst. llyphaj 
and conidia uniform. Ilyphie not inflated, but decumbent; conidia 
in short chains and finatlv solitarv - -Genus (ladospotium Link. iKoq. 
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Genus Cladosporium Link, 1816. 

Definition.- -C'ladosporiaceae with (lmiinbcnt liypha. ('onidio- 
phorcs bearing smooth, uniform conidia arranged in short chains or 
solitary. 

Etymology. The name is derived from nkafios, * a young 
shoot. 1 

Remarks.- —The type species is Cladosporium herbarium Persoon, 
t8oi. and there are a very large number of species scattered all over 
the world, and commonly found on plants in tropical gardens, from 
whence the spores can easily be conveyed to the human skin, and 
either grow there, causing a lesion, or simply remain sheltered among 
the scales of other lesions, troin which they may be grown in 
pure culture, thus giving rise to the impression that they may be 
causal organisms, but they do not agglutinate with the patient’s 
scrum. 

They may also grow as contaminations of laboratory media, so 
commonly may tlitir spores be found in the air. The two sjiccies 
known in man may be recogniwd as follows :- 



Fig. 582 .—Cl tduspo- 
rium wui sohi Cas- 
tellani. Young 
Agar Cvi/turk. 


Habitat, tinea nigra- -Species Cladosporium 
mansoni (Castellani, 1908). 

Habitat, ulcerating nodules- -Species Clado- 
sfwrium penicilloides (iueguen, iqti. 

Cladosporium mansoni Castellani. 1905. 

Synonyms.- -Microsporon mansoni Castellani. 
1905; Foxia mansoni Castellani, 1908; Clado¬ 
sporium mansoni Pinoy, 1912. 

The fungus is found” very abundantly in the 
lesions of tinea nigra; the mycelial articles are 
rather short- rS to 20 ft in length and 2^ to 
34 F in breadth; non-ramified. Sometimes they 
may be irregular in outline, bent, banana¬ 
shaped. The spores are globular, ami most of 
them very largi 4 - -5 to to /«. They are fre¬ 
quently arranged in clusters. 

The fungus is easily cultivated by inoculating 
scrapings of the affected patches on maltose agar. 
Alter two to four days roundish hemispheric colonics 
appear, which arc black, but at first have usually a 
greenish tinge, and may present at the periphery some 
radiating, delicate, pale greenish hypluc. These 
colonies may remain separate or more often gradually 
coalesce into a jet-black knobby mass, deeply rooted 
into the medium. 


The fungus grows well, though less abundantly, on the other sugar agars, 
and also on ordinary agar. In broth and pepione-wate* the growth is very 
Slow, and takes place at the botton of the tubes, witii formation of a black 
or greenish-black sediment. Gelatine is very slowly liquefied. 
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The optimum temperature for the growth of the fungus is Ixstwcen 30° C. and 
32* C.; above 35° C. and under 25 0 C. the growth is much slower, and may 1 ms 
nil under 20° C. 

This fungus is the cause of tinea nigra (p. 2078). 

Cladosporlum penlcilloides Gueguen, 1911. 

Synonym. — T. Madagascaricnsc Verdun, 1913. 

Found by Fontoynont in a patient with some, ulcerated nodules 
of the leg in Madagascar. The fungus grows easily on Sabouraud’s 
and other media, giviug rise to black cerebrifonn colonies. In 
hanging-drop cultures shows the typical features of the genus. 

Cladosporium herbarium lVrsoon has been dfrimnstrated by Nasset' to be 
the cause of the black spots so often found on imported frozen meat. 

SUBORDER 2. ARTHROSPOR 1 NE.E Vrn t.kmin. 1910. 

Definition. Thallosporales with yeast-like forms, associated in 
cultures witli hyplue and other forms with longer hyplue. Rcpro- 
duction by means of arthrospores parasitic on man. 

Remarks.- -Vuillcmin includes in this suboider the geneta Tiiclio- 
phyton, Microsporu n, A chorion, and their allies, although it is more 
usual to consider these to ho allied to the Gymnoascacejc, because 
Cdenomyccs serntta Eidnin, t88o, when injected into animals, develops 
a tricho]>hyton-like mycelium and eruption, which classification has 
recently been supported by the work of Marshall and one of us on 
T. currii. However, for the present, we propose to leave these 
genera and their allies out of consideration. 

Classification.- -This suborder contains the following genera: 

A. Producing Piedra on hairs---Genus Trichospormn Behrend. 

t8cjo. 

B. Producing Black Maduromycosis - Genus Maditrclla 

Brumpl. 1905. 

C. Producing While Maduromycosis - -Genus fudiclla Brumpt, 

I()0(). 

Genus Trichosporum Behrend, 1890. 

Definition.- -Arthrosporales living parasiticallyon the hairs of man 
in the form of large, oval, or roundish bodies embedded in a ground 
substance. In cultures elongated hyplue and spores an* formed. 

Remarks.- Care, must be taken not to confuse Trichosporum 
Behrend, 1890, with Trichosporium Fries, 1849. a very different 
genus with over forty species, mostly saprophytic. 

The species of this genus give rise to nodosities on hairs. They 
are:-- 

T. giganteum Behrend, 1890, the cause of piedra in Columbia, in 
hairs of the head. 

T. beigeli (Rabenhorst. 1867), the cause of piedra in Europe, in 
hairs of the beard. 

T. ovoides (Behrend, 1890), the cause of piedra, in hail’s of the 
moustache. 
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T. ovale Unna, 1896, on the haiis of the moustache in Europe. 

T. glycophile du Hois, 1910, on the pubir hairs of a diabetic. 

The various species may be differentiated as iollows:- 

A. Hoilics around hair polyhedral :— 

I. Diameter ot bodies 12-15 microns —Gigantcum 
II. Diameter of bodies 3-4 microns— Hcigrh. 

15 . Jlodie a around hair oval and small, 3-4 microns by i‘S-2‘5 microns :— 

I. In cultures liypha* often tivibted like a corkscrew- 
II. In cultures hyplix* not .so twisted-— (h'oides. 

C. 1 Sadies mound han loundish. 3-4 microns m diameter :— 

rung s associated with a coccus, with which it glows well 011 sugai 
media- Glnophilr. 

Those fungi live paraMtii on the surface of the hairs, but do not 
lionet rate into their interior g their parasitic life they vege 
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late ill the shape of large oval or loundish elements, embedded 
in an amoiplums substance. Snprophytically (cultures) they vege¬ 
tate, forming mycelial threads and spores. 

Trichosporum giganteum JVhrcnd, ifhjo. 

This is the cause ot fnedru of Columbia; develops on the surface 
ot the hair in the shape of large polyhedric cells 12 to 15 u in 
diameter. Masses of the fungus form hard nodules along the hair. 
The fungus is easily giovvn on various media. In cultures the 
mycelial threads are septa ted, cylindrical, between r and 4 ft wide. 
The spores are of various dimensions, between 2 and 12 pi. The 
colour of the colonies is light brownish. Jforta describes in the 
nodules of a variety of piedra certain large cvst-like bodies con¬ 
taining general]y eight fusiform bodies. When the membrane 
bursts, these bodies escape, being provided with one flagellum at 
each eirl. Pinoy is inclined to consider these formations to be 
asci containing ciliated ascospores. 
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Triehosporum beigeli Rabcnhorst. t8(>7. 

Synonyms. -Pleurococcus beigeli Rabcnhorst. 1867; Scleratium 
beigcHaniun Ilallier, 1868; llyalococcus beigeli Schroctcr, i8Sh; 
Chi amydot omits beigeli Trcvisan, 1889; Micrococcus beigeli Miguln. 
1900; Triehosporum beigeli Vuillemin, 1901. 

This fungus lias been found in Europe several times in nodosities 
of the hail's of the moustache. It lives parasilically under the form 
of ovoid or polyhedral elements massed together on the surface ot 
the hair. These ovoid or polyhedral elements are much smaller 
than those of the preceding species, their maximum diameter 
varying between 3 and 4 fi. It is easily cultivated on ordinary 
media. In cultures mycelial threads are found, septate, slender 
(T-57 to 2 fi). In old cultures chlamydospores can he seen. 

Triehosporum ovoides IVlirend. tSijo 

Found by Bchrend in the nodosities present on the moustache 
of .1 European patient; vegetates parasilically on the surface o» 
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the hair under the form of ovoid elements; ; to .{ /i long and r^ In 
.’•A ft. wide. (irow’S eusih on cnlinie media ; on potatoes the colonies 
are white, while the medium takes a brownish-black colour. 

Triehosporum ovale U 1111:1. 1890. 

Found by Unna in the nodosities present on the •moustache of a 
European patient. Very similar to T. ovoides ; in cultures, however, 
the mycelial threads are often corkscrew-like, and the spores have 
thick walls. 

On potatoes the colonies are white-yellowish, and the substratum 
takes a browmish-black colour. 

Triehosporum glyeophile du Bois, 1910. 

Found by du Bois in a nodular affection of the pubic hairs in a 
diabetic patient. I11 the nodules roundish elements. 3 to 4 /*. were 
present, together with a coccus. The fungus was easily cultivated 
in symbiosis with the coccus on sugar media. 



FUNGI IMPERFECTI 


1104 


Genus Madurella Brumpt, 1905, emendavit Pinoy, 1912. 

Definition. —Artlirosporinea* with sterile septate hypha*. repro¬ 
ducing the thallus by fragmentation and secreting a black pigment 
The sport's are produced secondarily by binary division of the 
articles. Found in black maduromycosis and grow well at 37 0 ('. 

Type Species. —Madurella mycelomi (Laveran, 1902). 

Historical. —In 1901, Brumpt. Bouffard, and Chabaneix wrote an 
account of a case of black mycetoma which they observed at 
Djibouti, fn the following year the organism found in this casp 
was studied by Lavcran, who gave, it the name Streplothrix mycelomi 
Laveran. 1902. Brumpt also found the same organism in a maduro¬ 
mycosis in the centre of Somaliland, and also in an amputated foot 
sent from Madagascar. 



bn.. 580.- -■Madurella mycelomi bn.. 

Laveran. 


(Aftei Brumpt ) 


587.—Grains of Indulla 
rcynieri Brumpt 


Bouffard, in 1905, rc]iort»-d the presence <»f the same disease in 
Senegal and in the French Sudan. 

In this variety the grains are black or dee]) brownish red. and 
always hard and generally small, from 1-2'millimetres in diameter, 
when single, and not in accumulated masses. The surface is 
irregular, with projecting ]X)ints. On clearing with Eau de Javelle, 
the fungal elements can be clearly seen. 

Brumpt (1005) formed a new genus, * Madurella for this fungus, 
defining it as follows:-- 

.' Muccdme witli wlutv thallus, living parasitically in various animal tissues 
(born*, muscle, connective tissue), possessing during its vegetative Life fila¬ 
ments with a diameter greater than i micron, and even reaching to 8-10 
microns. These filaments are septate and branch front time to time; they 
secrete a brown substance. When old, these filaments form a sclcrote, and 
tlicir walls sometimes become impregnated with a brown pigment. In this 
sclerotc there are a number of rounded corpuscles, from 8-30 microns in 
diameter (chlamydospores) ’ 

The type species is the organism called Streplothrix mycelomi 
by Laveran, in 1902, which therefore becomes Madurella mycelomi 
(Lavcran, 1902). first cultivated by Brault (1911) in material from 
Algerian cases. 

This form of mycetoma was reported by Balfour (1911) to be 
present in the Anglo-Egyptian Sudan. 
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It is generally assumed that this and the Asian, together with 
the American type, are one and the same disease, but this still 
requires proof. 

In 1908, Nicollc and Pinoy described a maduromycosis which 
they found in Southern Tunisia, near the Oasis of Tozeur, with hard 
dark brown grains about the size of a pin’s head, in which segmented 
and ramified hyphse about 1-4 microns in diameter were seen, 
as were rounded bodies arranged in chains and resembling the 
mycelial spores of a trichophyton, the whole being embedded in a 
brownish cement substance. Cultures were obtained at 35 0 ('., and 
the growths were identical on maltose agar, glycerine agar, potato, 
and carrot, and all the media became pigmented black, due to a 
tyrosinase produced by the fungus, while the colonies which devel¬ 
oped in twenty-four hours at 37° C. wen', white. Microscopically 
the growths showed the * favic nails ’ so commonly met with in 
cultures of A. schoenleini. The authors looked upon the organism 
as belonging to the genus Oftspora Wallroth, 1833, w, th which 
Vuillomin considers A chorion schoetileini Lebert. 1845. should be 
classified. Tts name, therefore, became OMpora lozeuri (Nicollc 
and Pinoy, 1908). 

Inoculation experiments were unsuccessful in the rabbit, the 
guinea-pig, and the monkey, but two successful infections were 
obtained in pigeons. 

Prompt, however, considers the fungus to bo a Maditrclla, and 
therefore its name becomes Madurella lozeuri (Nicollc and Pinoy, 
1908). 

Brault (1911 and 19T2) cultivated the fungi Mudurella mvcelomi 
and AI. lozeuri. 

The former grew at 20° C. and 37 0 C. on broth, various agars, 
potato, carrot, and some vegetal liquid media. 

In the liquid media the growth appeared as a whitish grey puff¬ 
ball. which later became yellowish or brownish, while the medium 
remained clear and the growth fell to the bottom of the tube. 

On solid media it formed a greyish-white, duvct-covered growth, 
which possessed a central button, surrounded by a radiation, and 
later, when the culture was drier, the medium became coloured. 

Glycerine agar was best, as the growth thereon was luxurious, 
and when old became yellowish in colour, while the ifiedium showed 
a caramel tinge in its entirety. 

Glucose glycerine a^ar produced a growth of the colour of touch- 
wood. This culture is thrown into black wrinkles, producing an 
appearance seen on some seashores. 

When the growths of Af. lozeuri were compared with those of 
M. mycetomi a number of differences were observed. 

The cultures of M. tozeuri grew more quickly, were more luxuriant, 
and were white, resembling powdered flour. Those of M. mycetomi 
were more discrete, grey, dmeteuse, radiated, and sometimes showed 
concentric circles, and disassociated more easily than the 
preceding. 
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Old cultures on glucose agar or on glyccrinatcd glucose agar 
were quite different in the two species. 

On carrot At. tozeuri attained a deeper brownish-yellow colour, 
while in old cultures on this medium it produced spores in a manner 
resembling an OSspora. 

Pinoy, in his remarks upon the mycology of these two species, 
says that Brault’s M. mycetomi very closely resembles that isolated 
by Nicolle under the name of Oosfiora tozeuri. Its filaments arc 
2-8 microns in diameter, and do not possess apparatus for fructifica¬ 
tion, reproducing by a breaking up of the hypnae of the thallus into 
articles 5-10 microns in length, which divide into two spores. 
These spores are of the same diameter as the liyphae from which 
they arise, varying from 2-5 microns, while the membrane becomes 
yellowish with age. In addition, clilamydosporcs can be observed 
forming at the end of the filaments, more or less like favic nails. The 
spores of M. tozeuri are smaller, but are formed in the same manner. 

On Sabouraud’s gelatine M. mycetomi gives rise to black sclerotes 
in the depth of the medium. These are very numerous, measure 
l-1 millimetre in diameter, and are composed of hyphal segments, 
more or less cylindrical. Sometimes the sphere attains a diameter 
of 10 microns, and usually contains only one nucleus; but, though 
studied for a long time, these sclerotes were never observed to have 
any higher form of fructification. In M. tozeuri it is very rare to 
see the formation of sclerotes, which takes place on the surface of 
the medium. 

On the bases Or the researches 011 M. mycetomi and M. tozeuri, 
Pinoy classifies the genus Madurella as follows:— 

A. Sclerotes 0*5-1 millimetre in diameter, formed in tlie depths of 

medium in cultures— Mycetomi. 

B. Scleiotcs rarely produced, and then on the surface of the medium— 

Tozeuri. 

Madurella mycetomi (Lavcran, 1902). 

Synonym. —Sireptothrix mycetomi I .averan, 1902. 

Mycelium greyish white; when old. yellowish and darkening the 
media in sugar cultures. Spores varying in dimension from 2-5 
microns. Sclerotes black and sterile, with a diameter front 0*5-1 
millimetre, formed in the depths of the medium in cultures. Can 
invade the skin, bone, muscles, and connective tissue of man, 
giving rise to black grains, which arc small, hard, round, and more 
or less warty, and which morphologically resemble the sclerotes 
formed in the cultures, lip to the present the inoculation into 
animals is negative. Very widely spread in Africa. Isolated by 
Brault from a mycetoma with black grains in Algeria. 

Madurella tozeuri (Nicollc and Pinoy, 1908). 

Synonym. — Oospora tozeuri Nicolle and Pinoy, 1908. 

Mycelium white, becoming yellowish with age and darkening the 
medium in sugar cultures. Spores generally small, 2 microns or 
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sometimes even 5 microns in diameter. Sclerotes are only rarely 

g roduced, and then they appear on the surface of the medium. 

Occasionally it gives rise to a mycetoma in man, in which it forms 
black amorphous grains, which are often made up of mycelial rings, 
enclosing some degenerate cellular elements, which are impregnated 
with the pigment of the fungus, and also of small diffuse masses, 
formed solely by the filaments of the fungus, which have a yellow 
membrane. Inoculation into pigeons positive. Isolated by Nicolle 
from a mycetoma at Tozeur. 

Genus Indiella Brumpt, 190(1. 

Definition. —Arthrosporinere with septate, ramified liyplue, with¬ 
out black pigment, and hence sclerotia white or yellowish. 

Type Species .-Indiella mansnni Brumpt, 1906. 

Remarks. —White thallus, living parasitic in various animal 
tissues -connective tissue, muscles, and bones. Mycelial threads 
r-8 or 10 /*, septate., ramified, never secreting--in contrast to 
the fungi of genus Mad lire!la —any black pigment. Masses of 
mycelial threads form sclerotia-likc bodies or grains of various shape 
containing chlamydosporos. 

Classification.- -The species may be recognized as follows:— 

A. Sclerotia hard and bean-shaped -Mansom, 

B. Sclerotia soft and iu coiled masses — Reynien. ■ 

Indiella mansoni Brumpt, 1906. 

Mycelial threads are septated, white, thin, 1-5-2 /x when young, 
larger (3-5 jn) and of irregular shape when old. Numerous spherical 
chlamydosporos, generally terminal, 5-12 /x in diameter. Grains 
(sclerotia) very small, of !,-{■ millimetre, white, lenticular or reni- 
form, very hard, do not soften by keeping in caustic potash. The 
fungus has not been grown. 

Pathogenicity.— It is the cause of Manson’s white mycetoma, of 
which only one case is known. 

Indiella reynieri Brumpt. 190O. 

White thallus. Most mycelial filaments are very thin, 1-1J /x, 
septated; some- -those at the periphery -are of irregular shape, 
much broader (4-5 /x), monilifonn. Nearly every mycelial thread 
has at the peripheral extremity a terminal chlamydospore, 5-20 u, 
often septate in two or three cells. Grains or sclerotia are small, 
less than 1 millimetre in diameter, coiled up like the excrementa 
of earth-worms. 

P&thogenieity. —This fungus causes a variety of mycetoma with 
white grains (Reynier’s white mycetoma), of which there is only one 
case on record—a European patient who had never left France. 
The case was observed and reported on by Reynier. 
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ORDER III. HEMISPORALES Vuillcmin, igio. 

Definition.- -Hyphalcs with the mycelium composed of abundant 
hyphre, thin, but more than I micron in diameter, septate and 
branched conidiophores ramified basally, each branch terminating 
in a protocunidium, preceded by an annular construction produced 
by a brown, rigid thickening of the wall. The protoconidium is 
transformed completely or partially into deutcroconidia, but occa¬ 
sionally it elongates, forming a new conidiophore, or puts out 
branches which are capable of becoming conidiophores. 

Classification. —There is only one genus, Hemispora Vuillcmin, 
1906. 

Genus Hemispora Vuillcmin, 190b. 

Definition.- -Mycelial filaments, thin, hyaline, septated. ramified. 
Each conidiophore terminates into an ampulliform structure (proto¬ 
conidi11m), which later divides into several spore-like segments 
(deuteroconidia). 

Hemispora stellata Vuillcmin, 190b. 

Definition.- -Hemispora compost'd of white, sessile discs covered 
with conidiophores, arranged like brown stars in relief on the 
surface. Deutcroconidia subspherical, measuring 2-6-3*5 microns, 
with a dark coloured granular membrane except at the point of 
attachment, sometimes elongated and barrel-shaped. Habitat, 
parasitic 011 man and fungi. 

Remarks.- -This species was first found in 1904 by Vuillemin, 
growing on Aspergillus re pens (De Bary, 1870). Jn 1909 Gongerot 

and Caravcn first found it parasitic in man, 
and this has since been confirmed by other 
rases described by Auvray, De Beurmann, 
flair and (iougerot, and by Thiry. So far it 
has not been found in the tropics. 

Pathogenicity. —It is the cause of hemi- 
sporosis. characterized by bony lesions and 
cold abscesses simulating tertian syphilis, 
tuberculosis, or sarcomata. 

Biology. —It grows well on sugar media at 
the temperature of the room, and when 
separated in pure culture can be tested by 
sero agglutination and complement fixation. 
Typical colonies asteroid. 

Treatment. —Iodide of potassium gives good result. 

Hemispora rugosa Castellani, 1910. 

Synonym.- -Monilia rugosa Castellani, 1910. 

Definition. —Hemispora growing on all ordinary media, with a 
crinkled surface without asteroid colonies. 

Remarks.—Isolated from cases of bronchitis and a case of tonsil¬ 
litis by Castellani, and recently from a case of thrush by Pijper. 



Fig. 588 .—Hemispora 
stellata VeiLLlcMlN. 
(After VuiUoniui ) 



Name of Motility r , _ Litmus 

Fungus. Gram. ; elattne - Serum - _y,/ a. Saccharose. Dulcite. Mannite. Glucose. Maltose. 
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■aspositive result. . uol> non ‘ u< lueiaction of gelatine or serum, as the case 
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The growth on glucose agar is abundant, crinkled, or at times some¬ 
what cerobriform; and in colour is amber, yellow, or brownish. 
Grows well on gelatine, which it liquefies very slowly, so much so 



Fig. 5&9 .—H misporn rugosa 
Castellan*, hjkj : Gel 
cose Acak Cui i ukk. 


Fig. 590. -If cm 1- Fig. 591. - - Hemi- 
spora tugosa: spora rugosa: 

Glucose Agar Glucose Agar 

Culture. Culture. 


that at first it was believed to be a non-liqucticr. Gram-positive. 
Milk is not changed as a rule, but occasionally it undergoes a certain 
degree of peptonization, with a very small coagulum at the bottom 
of the tube. For sugar reactions see the table. 


ORDER IV. CONIDIOSPORALES Vuillcmin, 1910. 

Definition.- -Hvphalcs with the mycelium contused of abundant 
hypha*. more than 1 micron in diameter, septate and branched, with 
or without true conidiophores, and with reproduction by means of 
true conidia. 

Remarks. —-The reasons for the formation of this order, which 
contains ^ large number of families, have already been given, as 
well as its advantage over the more fully worked out system of 
Saccardo (p. 1037). 

Classification. —The order Conidiosporalcs is divided into five sub¬ 
orders, which may be recognized as follows:— 
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A. Coni Hunt imperfect: Aleuriospore. 

Suborder z: Aleuriosporinea Vuillemin, ign. 

B. Conidiwn perfect: Conidium verum. 

I. True Conidiophores absent:— 

Suborder 2: Sporotrickineee Vuillemin, 1910. 

II. True Conidiophores present:— 

(a) Conidia borne on sporophores. 

Suborder 3: Sporophoralinete Vuillemin, 1910. 

(b) Conidia borne on phialidcs. 

1. Prophialidcs absent. 

Suborder 4: PhicUidinea Vuillemin, 1910. 

2. Prophialidcs present. 

Suborder 5: Prophialidineee Vuillemin, 1910. 

The fourth suborder, Phialidineae, contains species of the genera 
Aspergillus Michcli. 1729; PeniciUiutn Link, 1809; and Sterigmato- 
cystis Cramer, 1859. in which asci are unknown; but though logically 
correct to include these species in the Fungi Imperfect!, it is more 
convenient to consider them under the; heading Ascomycetcs, though 
the genus Scopulariopsis may be placed here. 

The last suborder, Prophialidales. docs not contain any genera 
with species parasitic in man. 

SUBORDER 1: ALEURIOSPORINEA Vuillemin, igir. 

Definition. —Conidiosporales in which reproduction takes place 
by aleuriosporcs. 

Classification. —The suborder contains two families, which can 
be distinguished as follows:— 

A. Conidiophores absent— Aleurismacece. 

B. Conidiophores present- ~M onotosporaceer. 

Family Ai.eurismacea Vuillemin, 1911. 

Definition. —Alewr isporinece without conidiophores. 

Classification. —The family is divided into two tribes:— 

A. Spores simple or appeudiculate— Aleurismea. 

B. Spores bi- or multi-cellular— Blastotrichees. 

Only the first tribe is of interest to us. 

Tribe Aleurismea. 

This tribe may be classified as follows- 
A. Hypha palt :— 

I. Hyptaae very short; sporogenous. Apparatus but little differ¬ 
entiated from the mycelium —Myceliophthora Costantin, 1894. 

II. Hyphae elongate, sporogenous apparatus but little differentiated 
from the mycelium —Acladium Link, 1809. 

III. Hyphae elongate, sporogenous apparatus well differentiated 
from the mycelium*.— 
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(a) Aleuriospore, smooth, small, acro-pleurogenous:— 

1. Alouriospores coloured— Aleurisma Link, 1809. 

2. Aleuriospores pale— Corethropsis Corda, 1839. 

(b) Aleuriospore, large, spiny, acrogcnous:— 

1. Aleuriospore appcndiculatc— Mycogonc Li nk, 1809. 

2. Aleuriospore non-appendiculate — Sepcdonium Link, 1809. 

li. Hyphee dark :— 

1 . Hypluc pale and dark. Aleuiiospores become dark and acro- 
plcurogcnous on light or dark hyphse, small, generally OX -1. 
rarely 11X 5 microns— Glcnospora Berkeley and Curtis, 1876. 

II. liyplue very dark. Aleuiiospores remain hyaline, situate acro- 
genously on hyaline hyphse at the bane of sterile dark 
hyphen, large 11-14 microns— Botryotrichum Saccardo and 
Marchal, 18*5. 

Genus Acladium Link, 1809. 

Definition.- -Aleurismca- with pale elongate hyplue and with 
sporogenous apparatus, but little differentiated from the mycelium. 
Sporophorcs unbranched. Conidia pleurogenous. 

Type Species.- -Achtdium conspersmn Link, 1809. 

Remarks.- -There is only one species which concerns us- --viz., 

.1. casfellanii 

Acladium castellanii Pinoy, 1916. 

Definition.- -Acladium with small chains of acrogenously placed 
ehlamydospores. The aleuriospores are acroplcurogenous. 

Remarks.- -'Fhe parasite was found byCaslclhmi in cases of ulcera¬ 
tive dermatitis, witli gumma-like nodules, in Ceylon, the Federated 
Malay States, and Macedonia, and fully described hv Pinoy. 



Fig. 592 - Fig. 593. Fig. 594 . - 


Figs 592*594- — Acladium castellanii Pinoy: Cultures on Glucose Agar 

Potato and Carrot. 

The growth on artificial media (such as carrot, potato, glucose 
agar) consists of many small roundish masses, which later on may 
coalesce. Th t y are covered by spiculated formations, giving them a 
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prickly appearance, and consisting of erect, straight filaments, 
parallel to each other, or at times interlacing. These filaments are 
approximately 2 microns in diameter, and carry laterally pseudo- 
conidia of variable shape, cylindriform, pyriform, or spherical, 
attenuated in size at their points of insertion. Most of these pseudo- 
conidia are 4 microns in length, with a breadth of 3 microns. This 
type of fructification recalls the type Acladium decribed by Bodin 
in certain species of the genus Trichophyton (Malmsten, 1848). 



Fig. 593.—Mickoscopi- Fig. 51/).—Mickoscopi- Fig. 507.*—Micromopi- 
cat. ApPKAKA NCR OF CAL APPEARANCE OF < \I. APPEARANCE OP 

Adudmm castellan 11 tup. Fungus in IIang- rm; Fungusix IIvxg- 

I’inoy in Hanging- ing- 1 >rop Culture. im.-Drop Culture. 

Drop Culture, Five Twenty-Four Hours Turku Days Old. 

Days Old. Old. 

.S'. psiHuloeonidio.; a, b, c, development of myeeli.il filaments lrinu 
pseuiloconidia; ch, cliKimydospores. 

These pseudoconidia become detached and then develop by 
sprouting, and mycelial filaments are formed. Certain filaments 
produce spherical chlamydosporcs arranged in small strings, as 
found in certain fungi of the genus Fusariuni. These small chains 
of chlamydosporcs arc very frequently terminal, the dimensions 
being variable—8 to 10 microns (Figs. 595-597). 

In cultures on carrot and potato the, colonies are white, on 
glucose agar often amber colour. Old cultures may show a certain 
amount of pigmentation, brown or black, especially on potato. 

Genus Glenospora Berkeley and Curtis, 1876. 

Definition.* -Aleurismeae with pale and dark hyphae. Alcurio- 
sporcs become dark, and are situate acroplcurogenous on light or 
dark hyphse, but are small in size, being generally 6x4 microns in 
diameter and rarely 11 x 5 microns. 

Type Speoles. —Glenospora curtisii Berkeley and Desmond. 
Classification. —Besides the type, G. ram or urn (Schweinitz, 1822) 
and the pathological species are known. The latter are:— 

G. graphii (Siebenmann, 1889), found in cases of otomycosis and 
keratomycosis. 
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G. sacchari Spegazzini, 1896, in the Argentine. 

G. microspora Spegazzini, 1891, in Brazil. 

G. khartournensts Chalmers and Archibald, 1916, found in black 
maduromycosis. 

G. setnoni Chalmers and Archibald, 



Fig. 598. Fig. 599 - 

Fic.. 5<»S and 59 <) -Glenospora kkavtoumensis Ciiai.mers and Archiijat.u 

A.I.KU RIOS POKES. 


A. Aleunospores large, usually measuring 10 or more microns m dia¬ 
meter:-- 

Parasitic on plants—(1) Curlisii, (2) Ramormn. 

13 . Aleunospores medium, measuring 6-8-y-n microns -(j) Sacchari. 

Parasitic on plant.s—(4) Microspora. 

C. Aleunospores small, usually measuring 5 or less microns iu diameter- 

I. Parasitic in man, causing otomycosis and keralomycosis— 
(5) (iraphii. 

II. Parasitic in man, causing black maduromycosis:— 

(a) Growth on clear maltose agar twelve days, uncapped tube 

at 30° 0 . Central black rounded mass surrounded by an 
abundant white fringe— (o) Setnoni (in India). 

(b) Growth in exactly same conditions as in (a). Central series 

of small elevations from which radiate furrows cutting in 
black plateau. Fringe very slightly marked— (7) Khar - 
toitmensis (iu Afrira). 

Glenospora grapltii Siebenmann, 1889. 

Synonyms.- - -Graphiitm penicillioides Hallier, 1869; Stem phyli um 
polymorphism Hallier, iHChj; VrrliciIlium graphii Siebenmann, 1889; 
Glenospora praphii Vuillcmin, 1912. 

Definition.- -Glenospora with aleunospores large, 10 or more 
microns in diameter. 

Mycelium at first white, later dark brownish. The filaments are 
septated, 2 to 3 pi in breadth, ramified. Fertile hyphse are erected, 
often dichotomous or trichotomous, with terminal conidia, which 
are ovoid with a smooth surface, and of a greyish-brownish colour. 
It is easily grown on the usual laboratory media; gelatine is not 
liquefied. This fungus has been found in cases of otomycosis by 
Ilassestein, Bezold, Siebenmann, etc., and in a case of keratomycosis 
by Morax and Pinoy. 
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ABA B 

Fig. »k>i. Fig. 602. Fig. O03. Fig. 604. 

Fig. (joi and 602.- -Gltnospora kharioumrnsts Chalmers' and Arciiirai d: 
Culture on Clear Maltose Agar. 

A, Twelve days; B, fourteen days. 

Fig. 603 and 604.— Gltnospora seinoni Ciialmkrs and Archibald: Culture 

on Clear Maltose Agar. 

A, Twelve (lays; B, fourteen (lays. 


Glenospora khartoumensls Chalmers anti Archibald. tqi6 . 

Definition.- -Glenospora with aleuriosporcs small. 5 or less 
microns in diameter; parasitic in man, causing black maduromy¬ 
cosis, and differing from G. seinoni in cultural characters. 
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History.— Found by Chalmers and Archibald in a case of black 
maduromycosis in Khartoum, Anglo-Kgyptian Sudan. It occurred 
in the sole of the foot of a native boy. 

Morphology. —All cultures show septate branched hypha:, varying 
in diameter from 2*8 -i*4 microns, and increasing in very old 
cultures, when all the hyphse arc dark, to 2*4 microns. At first the 
hyplise arc pale, but when older they become dark, being of a 
greenish-black tinge. Thick walled, clear, or dark coloured. 
Chlamydospores (14 x 11-3 microns) are present, and are especially 
marked in the black masses on the. surface of potato infusions and 
nutrient gelatine. Aleuriosporcs are to be found acroplcuro- 
genously situated in the surface growth of old potato infusions. 

Cultures.- -The fungus grows well aerobically in glucose peptone 
at 30° C., which is the optimum temperature. It also grows well 
on maltose agar, on glycerine agar, glucose agar, and agar agar. It 
does not liquefy inspissated blood serum or gelatine. It grows on 
potato and carrot, but not on cheese or lard. 11 grew well on litmus 
milk, but formed neither add nor dot, though it produced a flaky 
predpitate. On maltose agar the typical growth was in colour. 
Ridgway's Standard Colour ‘Dusky Drab,’ and had a central 
elevation surrounded by a depression, which separated it from a 
grooved rais<xl plateau which had a slight fringe. 

Habitat.- -So far it is only known in man. and all experiments with 
grains or with cultures failed to infect monkeys, labbils, or pigeons 
intraperiloneally. subcutaneously, intramuscularly (with or without 
a thorn), or into the anterior chamber of the eye. Attempts to find 
a similar fungus on plants have so far failed. 

Pathogenicity. —It causes a variety of African black maduro¬ 
mycosis. 

Glenospora semoni Chalmers and Archibald, 1917. 

Definition. —Glenospora closely resembling G. khartoumensis, 
but cliffcring markedly in cultural characters on maltose agar when 
grown under exactly similar conditions. 

Remarks. —This fungus was isolated by Seinon from a case of 
black maduromycosis occurring in a native Indian soldier serving 
in France. 

It is very like G. khartoumensis, but difters markedly in cultural 
appearances, as may l.e judged by a comparison of Figs. 6ei and 602 
with Figs. (103 and *>04. 

Pathogenicity.- -It causes a variety of Asian black maduromycosis. 

Genus Triehotheeium Link. 1824. 

Fertile hypha* are erect, grouped together, each terminating in 
an oval, pear-shaped, or globular conidium. The only species so 
far observed in man is Triehotheeium roseum. 

Type. —Triehotheeium roseum (Persoon, 1801), emendavit Link, 
1824. 
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Trlchothecium roseum Pcrsoon, 1801. 

Synonyms. — Trichoderma roseum Persoon, 1801; S porocephalmn 
roseum Persoon, 1801; Puccinia rosea Corda, 1837. 

This species vegetates on decaying vegetable matter ;’«d he colour 
is at first white, then pinkish. Each fertile hypha terminates in a 
pear-shaped conidium, 10 to 20 jt in length and 8 to 12 p in breadth. 

This fungus has been found in cases of otomycosis by Stcndencr, 
who did not succeed in cultivating it. Some authorities believe 
it to be identical to Glcnospora graphii. 
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SUBORDER 2 SP()R< iTRICHINE/E Vrn 1 km in. 1910. 

Definition.- -Conidiosponilcs in which 1 ('production takes place 
by means of true conidia, but in which true conidiophores are. absent. 

Type Genus. -Sporotrichum Link, 1809, which has a very large 
number of species scattered over the world, of which 100 arc de¬ 
scribed in Saccardo’s ‘ Sylloge Fungorum,’ vol. iv. 

Genus Sporotrichum Link, 1809, emendavit Saccardo, 1882. 

Synonyms. — Miainomvces Corda; Chromelsporium Corda. 

Definition.— Sporotrichales with the characters of the suborder. 

Type Species.- -Possibly Sporotrichum obduccns Link, 1809. 

Human Species. —There lias been considerable discussion as to 
whether the human species belonged to this or another genus-- 
e.g.. Oospora. Botrytis, Trichosporum, Khiimcladium or Torula- - 
but Smith, de Beumiann, and Gougerot’s belief that Sporotrichum 
is the correct genus has been supported by Matrucliot. V'uillcmin, 
and Pinoy, and may be considered as settled as far as our present 
knowledge goes. 

The first species ever associated in any way with man was:— 

Sporotrichum inquinatum (Link, 1809), which was found growing 
on dry human faxes. This was probably a saprophyte. The first 
ever found in diseased men was Sporotrichum branchiate Montagne, 
1844. It was discovered by Gubler in the bronchi of sick persons. 

Species Parasitic in Man. —It is customary at the present time to 
give the following species as parasitic in man, and it may be noted 
that they do not correspond to any known species living sapro- 
phytically or parasitically on plants;-- 

1. S. schenki (Hektoen and Perkins, 1900). 

2. S. bcurmanni (Matruchot and Rarnond. 1905). 

3. S. dori de Beurmann and Gougerot, 1906. 

4. 5 . indicum Castellani, 1908. 

5. S. asteroides Splendorc. 1908. 

6. S. qougeroii Matruchot, 1910. 

7. 5 . jeanselmi Brumpt and Langeron, 1910. 

8. 5 . lesnei (Vuillemin, 1910). 

9. S. councilman* Wolbacli, Sisson and Meier, 1917. 



in8 


FUNGI IMPERFECTI 


And one may add:— 

to. S.bronchialeMonta.gnc., 1844. 

There is, however, some difference of opinion with regard to 
some of these species; thus de Beurmann and (iougcrot consider 
that the fourth and fifth are only varieties of the second. 

4. S. beurmanni Matruchot and Ramond, 1905, var. indicant 
Cast el 1 ani, 190S. 

5. S. beurmanni Matruchot and Ramond, 1905. var. asieroidcs 
Splendore, 1908. 

Considering them all provisionally as separate species, they may be 
recognized as follows :■ - 

A. Conidia large (.j-ti microns 111 greatest diameter), with well-developed 

pedicle ami presence of lateral spore clusters:— 

Mycetomas in Madagascar- JLcsnei. 

Conidia large with absence of lateral spore clusters:— 

Traumatic arthritis in Amciun ■ Counctlmani. 

B. Conidia usually small with very short pedicle, which may be absent:- ■ 

I. With radiating bodies. Conidia very polymorphic, round, oval, or 
bacilliform, varying irom 4-8 microns in greatest diameter— 
Asteroid*s 

II. Without radiating bodies: — 

(a) Conidia not numerous. Feiments lactose, not saccliai ose - 

Schcnki. 

( b) Conidia numerous:-- 

1. Ilyphae 2 or more microns 111 diameter: - 

(a) Cultivated:— - 

(1.) Colonicvs dark from the first- — Conger oil. 

(ii.) Colonies whitish at first:— 

(1) Colonies finally black. Ferments saccharose, 

not lactose- Hcnrmanni. 

(2) (Colonies lightish brown— Port. 

(?) Colonies whitish grey to black, ilypha: wide, 
.? to j mieions- Indieuin. 

(«) Mot cultivated liyph.e 5 to 7 microns 111 diametei — 
liroMchutlc. 

2. Hypliai less tlum 2 microns in diameter, ilypha* 0*5 to 1 

micron in diameter Jeansclmi. 

Pathogenicity.- -They usually give rise lo lesions in the skin and 
deeper tissues, resembling those of tertiary syphilis (gummata, etc.) 
or tuberculosis, but S. lesnei produces a disease like mycetoma. 

Treatment.- -As a rule the diseases are ameuablc to iodide of 
potassium. 

Sporotrichum schenki Hcktoen and Perkins, 1900. 

Synonyms.— Sporoihrix schenki liektocn and Perkins, 1900; 
Rhinocladium beurmanni Verdun, 1913. 

Discovered by Schenk in a case of gummatous lymphangitis in 
1896 in North America. Easily grown on glucose, maltose, and 
other sugar media. Optimum temperature 30° to 38° C. Growth 
with an irregular surface, generally of white colour, but old cultures 
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may present some brownish or black pigmentation. Glucose 
gelatine is slowly liquefied. Mycelial threads as a rule not very 
straight, rather bent, curved, or undulating; they are about 2 u in 
diameter. Conidia present in small numbers, oval, supportecl by 
a short sterigmata. Ferments lactose, producing acidity but no 
gas; has no action on saccharose. 

Pathogenicity. —-It is the cause of Schenk’s sporotrichosis, found in 
North America. According to de Beumiann, this fungus is very 
little or non-pathogenic to rats and mice. 


Sporotriehum beurmanni Matruchot and Kamond, 1905. 

Synonym. —Rkinocladium beurmanni Verdun, 1913. 

Discovered by de Beurmann in France, and completely investi¬ 
gated by himself and Ramond, Gougerot, Dor, Sicard. Pinoy, etc., 
in that country; by Adamson in England; by Lutz and Splendorc 
in South America; by Carougcau in Madagascar, etc. 

Parasitic Idle. —In the tissues oval, yeast-like, or short bacillary 
forms are seen, 3 to 5 p in length and 2 to 3 p. in breadth, free or 
engulfed by phagocytes. Pinoy has described some minute oval 
forms the shape and size of piroplasmata inside the macrophages. 
In a case of general infection lie has made the important observa¬ 
tion that typical fructifications may be seen in the blood capillaries. 

Cultures. —The best media arc Sabouraud’s maltose agar and 
glucose agar. The growth begins to appear between the fourtli and 
the twelfth day. Optimum tem¬ 
perature 22 0 C. The growth may 
be whitish at first, but soon 
becomes completely black or of a 
brownish chocolatc-like colour. 

The surface is cerebri form. 

Glucose gelatine is slowly 
liquefied. Mycelial t h r e a d s 
about 2 i* in diameter, rather 
straight. Conidia oval. 5 to b n 
in length and 3 p in breadth, 
supported by short sterigmata. 

In contrast to Sp. schenki, the conidia are extremely numerous. 

Ferments saccharose, producing aridity, but no gas: has no action 
on lactose. 

Pathogenicity. —Is the cause of by far the greatest number of 
cases of sporotrichosis in Europe (see p. 20M6). Is very pathogenic 
to rats and mire. 
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Spuroluchum beurmanni 
Matrix, hot and Kamond. 

(After Gougerot) 


Sporotriehum dori de Beunnann and Gougerot, 1908. 

Found by Dor in a case of gummatous sporotrichosis. In con¬ 
trast to the typical Sp. beurmanni, the growth on maltose and 
glucose agars is slower; the colonies do not coalesce into a large 
mass, but remain separate and small, not exceeding 1 \ millimetres 
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in diameter. The colour is light brownish; never becomes black. 
Does not grow on gelatine. The mycelial filaments are very thin 
(o*5 to i fjt), with short mycelial segments occasionally dichotomous. 

The fungus is not pathogenic, or very slightly so. for rats and 
mice 

Sporotrichum gougeroti Matruchot, 1910. 

Synonym. —Rhinocladiwn gougeroti Verdun, 1913. 

Differs from the typical Sj>. beurmanni only in small details, the 
principal ones of which are the black pigmentation of the colonies 
from the very beginning, and the extremely abundant sporulation. 

Sporotrichum indicum Castcllani, 1908. 

Found by Castcllani in Ceylon. It is doubtful whether it is a 
separate species, or merely a variety of Sf>. beurmanni. The 
mycelial threads are often somewhat larger (2 to 3 p wide); conidia 
roundish (3 to 5 {a) or oval (4 to 5 pt long and 3 to 4 /* in breadth). 
The colonies on maltose and glucose agars may be of various colour 
—white-greyish, light brownish, dark brow'nish, black. 

Sporotrichum Jeanselmei Bnimpt and Langeron. 1910. 

Was isolated by Jeanseline and P. Chevalier from a cast- of 
gummatous sporotrichosis, and was studied botanically by Brumpt 
and Langeron. It differs from Sp. beurmanni 
by the mycelial filaments being thinner. 

These are septate, ramified with short lateral mSJf 
branches supporting clusters of spores. The 
spores are oval or roundish, 2 5 to 3-5 fi. 




Fig. 606 .—Sporotrichum asteroides Fig. 607 .—Sporotrichum aste- 

Splendoke in the Tissues. roides Splendors. 

Note radiate body. Young culture. 

(From photographs by Dr. Splcndorc.) 

Sporotrichum asteroides Splendore, 1908. 

Synonym. —Rhinocladium asteroides Verdun, 1913. 

Discovered by Splcndorc in South America. Is characterized by 
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the presence in the infected tissues of spherical bodies, 4 to 12 ft 
in diameter, from which some bacillary-like formations radiate. 
The fungus grows well on maltose and glucose agars, the colonies 
being first white and later black. Pathogenic to man, rats, and 
mice. 

SporoMehum lesnei (Vuillemin, 1910). 

Synonym. — Rhinocla'ditm lesnei Vuillemin, 1910. 

Differs from all the other species of Sporotrichum by the elongated 
shape and large dimensions of the conidia, which are 4 to 11 fi in 
length and 2-5 to 4 p in breadth. Old cultures arc of a dark sooty 
hue, and black chlamydospores may be present. 

Sporotrichum councilman! Wolbach, Sisson and Meier, 1917. 

Found by Wolbach, Sisson and Meier in a case of acute arthritis 
of the knee following injury, in America. This species is character¬ 
ized by the large size of the spores with absence of lateral spore 
clusters and by the occurrence in the lesions of septate branching 
filaments. 

SUBORDER 3. SPOROPUORINEdS Vuillemin, 1910. 

Definition. —Conidiosporales reproducing by tme conidia borne 
on conidiophores. 

Remarks. —A number of families and a large number of genera are 
included in this suborder, but we are only concerned with four, 
which may be separated from one another as follows:— 

A. Conidiophores unbranched:— 

I. Single hyaline or lightly coloured terminal spore— 
Aeremonium Link, 1809. 

B. Conidiophores branched- 

I. Conidiophores erect— Monosporium Bonordcn, 1851. 

II. Conidiophores decumbent- -Scedosporium Saccardo, 
1911. 

Monosporium is only mentioned because Scedosporium apio - 
spermum used to be Monosporium apiospermum. 

Genus Aeremonium Link, 1809. 

Definition. —Sporophorineae with.creeping sterile hyphae but little 
branched, and carrying laterally simple unbranched conidio¬ 
phores, broad in the middle and gradually reduced towards the 
distal extremity, terminating in a single hyaline or lightly coloured 
spore. 

Type Speeies. — Aeremonium allernatwn Link, 1809. 

Remarks. —A small number of species are known, which mostly 
live, saprophytically, on decaying wood, leaves, etc. Two species 
only are known in man. 
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Aeremonium potroni Vuillemin, 1911. 

Found by Potron and Noisette in a case of subcutaneous gum 
mata with fever, somewhat resembling typhoid before the. gum- 
mata appeared. Easily grown on Sabouraud's agar; colonies 
white, then pinkish, and, later, orange-yellow. Serum is liquefied, 
in cultures the mycelial filaments are septated; numerous conidio- 
phores are present of a 
peculiar elongated type, 

15 to 20 fA in length. 

Conidia ovoid, with a 
smooth surface, 4 to 5 p 
in length and 2 to 2 -2 p 
in breadtii; of pinkish 
colour. This fungus is 
pathogenic to guinea- 
pigs. 
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Fig, (ioH .— Aeremonium 
foUoni Vuillemin. 

(After Vuillemin.) 



Fui. Ootj .—Scedosporium apiospermum 
Saccakuo. 

(After Kadueli.) 


Aeremonium niveum IJoiKlier, iyi8. 

Wry similar it' A. potroni, l»uf inJ.nucsarc gcunrally wlute. 

Genus Scedosporium Saccardo, 1911. 

Definition.- -Sporophorinejo with unbranched decumbent conidio- 
phores. 

Type Species.- -Scedosporium apiospermum (Saccardo, 1911). 
Remarks.- -The other known species .'re Scedosporium acremoni- 
oides Harvey, which does not concern us, and S. sclerutiale. 


Scedosporium apiospermum (Saccardo, 1911I. 

Definition.- -Scedosporium with mycelium at first white and later 
slightly brown; bundles >5 mm. broad in cultures. Mycelial 
hyphcL* creeping, filiform. Conidiophores decumbent, very slightly 
branched, hyaline. 2‘5-j microns, with one spore oblong, 14 x 5■fa¬ 
il x 5-7, rarely subronnd; at first hyaline, later dilute, dirty rose 
yellow. Scedosporium, causing white maduromycosis. 

Remarks. —Easily grown, the cultures are whitish and covered 
with duvet; may become brownish when old. 

Mycelial tubes septated and of various size; may reach 4 to 5 pi 
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in bread til. Each conidiopliore supports a terminal spore, which is 
either ovoid, 12 to 14 yu in length, and 5 to 6 pt in breadth, or 
roundish, 6 to 7 p in diameter. No other kind of fructification is 
seen. 

Pathogenicity. —This fungus has been found in Italy, in cases of 
mycosis of the foot resembling madura foot, by Tarozzi and Radaeli. 
Tarozzi considered the fungus to be a Nocar diet, while Saccardo and 
Radaeli described it as a new species of the genus Monosporium. 
Saccardo placed it later in the genus Scedosjxinum. Radaeli made 
a complete pathological and clinical investigation of the condition. 

Sce&nporium solerotiale (Pepere, 1914). 

Synonym.— Mmosporium solerotiale seu nigricans Pepere, 1914. 

Definition.—Scedospomm causing black maduromycosis. 

Remarks.- —This fungus resembles S. apiospermwn, with the 
exception that it produces black pigment. It was ably investi¬ 
gated by Pepere, who grew it on various media, studied it mycologi- 
cally, studied complement fixation with it, and finally obtained 
successful inoculations in the anterior chamber of the eye in guinea- 
pigs. 

Pathogenicity. —It was found in a case of black maduromycosis 
in a peasant, aged thirty-three years, living at Domusnovas, in the 
province of Cagliari, in Sardinia. 

SUBORDER 4. PHIALIPINEZE Vuiilemin, 1910. 

Definition. —Conidiosporalcs with conidia borne on phialidcs. 

Remarks.- -As already stated, the species of Aspergillus, Sterig- 
malocvstis, and Penicillium in which asci are unknown could be 
classified, here but we will only consider Scopulariopsis, which is 
closely related to Penicillium. 

Genus Scopulariopsis Bainier, 1907. 

Synonym. — Penicillium pro parte. 

Definition. — Phialidalineae resembling Penicillium, with un- 
branched erect conidiophores, bearing phialides, which* carry a chain 
of large ovoid or roundish spores. 

Type Species. — Scopulariopsis brevicaulis Saccardo, emendavit 
Bainier, 1907. 

Remarks. —In addition to those found in man. 5 . rub dins Bainier, 
1907, S. rufulus Bainier, 1907, S. repens Bainier, and S. communis 
Bainier, are known. 

Species found in Man. —Two species are found in man, which may 
be differentiated as follows:— 

A. With white creamy formation in old cultures— Blochi. 

B. Without such formations in old cultures— Koningii. 



1134 


FUNGI IMPERFECTI 


Scopulariopsis bloehi Ma t radio t, 1911. 

Synonyms.- -Mastigoda iium bloehi Malruchot, 1911; Scoftula- 
ri oft sis bloehi Vuillemin, 1911. 

Found by Bruno Bloch in a case of gummatous lymphangitis, 
clinically very similar to an ordinary case of sporotrichosis. In 

cultures the mycelial threads are slentle#^ 
(0*5 to 1-5 p iii breadth), colourless, sep- 
tated. very little rami lied. Conidiopliores, 
20 to .jo fj. in length, are tapering, and 
from tiie pointed ends chains of conidia 
take origin. Conidia elongated, ovoid, 

3 to 4 p in length and 1*5 to 2 /i in 
breadth. In old cultures white-creamy 
formations may be seen, which may 
possibly be undeveloped perithecia. 

Scopulariopsis konlngli Oudemans. 
Synonyms. —Montlia ‘koningii Oudcmans; 
Smjftuhtrioftsis rufulns Ilaimcr; S. koningii 
Vuillemin, 1912. 

A scopulariopsis isolated by Yanin in a case of subcutaneous gummata has 
been identified by VuiUenun as S. koningii Outlemans. The cultural characters 
are very similar to those of the previous species, but the peculiar wlute-cruamy 
formations as observed in old cultures*of S. bloehi arc not seen, [toucher in 
cases of gumma-liko swellings in Madagascar has isolated a species wlm h 1 c 
calls S. iyorensis. 



Fit,. 6 to.- -Scopulariopsis 
bloehi Matritiiot. 
(After Vuillemin.) 
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CHAPTER XL 


THE MALARIAL FEVERS 

General account --Quartan fevers—Tertian fevers—Subtertian fevers-— 
Pernicious malaiia—Chronic malaria—Relapses—Reinfections—Compli¬ 
cations — Sequelae— Diagnosis—Prognosis— T reat men t —1 *rophylaxis— 
References. 

I. GENERAL ACCOUNT. 

Definition. —The malarial fevers arc a group of specific fevers of 
protozoal causation, being due to infections with the parasites 
Plasmodium malaria (Laveran, 18N1), which produces the quartan 
fevers, Plasmodium vivax (Grassi and Feletti, 1890), the agent 
of the tertian fevers, and Laverania malaria (Laveran, 189a), the 
exciting cause of the subtextian fevers, winch arc carried from 
man t o man by t he.igcncy of many species of anopheline mosquitoes. 

Nomenclature*- - The name ‘ malaria ’ is derived from two Italian 
words, mal aria, meaning ' bad air,’ and was intended originally 
1 o signify t hat the bad air arising from marshes was the cause of the 
fevers. 

Synonyms.- English Names: Ague, paludism, marsh fever, 
remittent fever, intermittent fever, climatic fever, jungle fever, 
coast fever. 

French Names : luevre palustre, paludismo, fievres paludiennes, 
fievres des marais, impaludisme, fidvres malariques, fievres tellu- 
nques. 

Italian Names : Paludismo, malaria, febbre intormiltunte, febbre 
palustre, febbri malariclie, febbri di stagione, febbri d'aria, infezione 
malarica. 

German Names: Wechselficber, KaltcsFicber, Intcrmittens.Sumpf- 
fiebor, Klimaficber. Marschficber, Kaltes Richer. 

Local Names,- - In all countries local names haVe been applied 
to the malarial fevers—for example, Roman lever, Sierra fever, 
fever of Batavia, Kurunegala fever (Ceylon), Dambul fever (Ceylon), 
Kamerun fever. 

Seasonal Namis. —As malarial fevers are more abundant in spring 
than in winter, and still more so in summer and autumn than in 
spring, it is natural that seasonal names should be applied to them 
— c.g., spring fevers, summer to autumn fevers, autumn fevers. 

Remarks. —The malarial fevers cover such a wide field of clinical 
symptoms and pathological phenomena that it is necessary first 
of all to give a general account, which will comprise such subjects 

1x29 



nyo 


THE MALARIAL FEVERS 


as etiology, climatology, pathology, chemical pallmlogy, amlmorlml 
anatomy, and then to consider the type of fever caused by each of 
the three parasites mentioned above—viz., the quartan fmers, the 
tertian fevers, and the. subtertian fevers —in their typical and atypical 
acute phases. Having complet ed t his, we have still tc» consider the 
subject of chronic malaria, and we are then in a position to review 
the complical ions, sequela 1 , diagnosis, and prognosis. Finally, the 
important matters of treatment and prophylaxis must bo discussed. 

It maybe thought that it would be better to write three separat e 
chapters detailing what is known, considering the three types of 
fever separately; and though scientifically this would be more 
accurate, still, clinically it would not benefit, because it is in its 
atypical forms that malaria is mostly seen by the physician of to¬ 
day, and therefore rlinically it is better to treat the malarial fevers 
together and not separately. 

It is, however, necessary to preface the account of the disease 
with a very short note on the history, in order that the reader may 
understand the salient features of the evolution of knowledge with 
regard to it. 

History. —It is suggested that the references in the ' Cliarnka-Samhitfi ’ 
to fevers spread by mosquitoes refer to malaria, and tliat this fever was 
recognized at the lime of Homer. 

In any case, Hippocrates clearly distinguished intermittent from continuous 
fevers, while among tlic former he noted the tertian and quartan types, and 
observed their frequency m summer and autumn and their occurrence near 
stagnant water and after rains. In no u.c. Varro drew attention to the 
relationship between malaria and marshes, a fact so well realized in tlie Middle 
Ages that illustrations are given of mosquito-nets as the only way to h\e near 
these collections of water. 

We thus see that very early in the history of medicine mosquitoes were 
associated with fever, which was also associated with stagnant water, and 
that ievers were divided into the intermittent and the continuous. 1 lie intro¬ 
duction of cinchona bark into medicine, as noted in Cliapter I., made a distinc¬ 
tion as to those fevers which are and those which are not curable by that drug, 
and this was emphasized by the cure of ‘ Lc Grand Dauphin 1 in the days of 
Louis XIV. The medicine'used in this celebrated ease appears to have liecn 
cinchona liark soaked in Rhine wine and presumably strained, and having 
a small quantity of tincture of opium added thereto. 

The pernicious fevers wore brought into special prominence by Torti, in 
1712, in his celebrated * Theraputico Spccialis Mntinse.’ 

As to the actual cause of the disease, it was believod to lie minute forms of 
animal life arising in the exhalations from decaying vegetal matters in marshes 
This is the miasm theory of malaria, which was fully accepted until modern 
times, but in 1847 Meckel noticed black pigment (haemozoin) in the organs of 
people dying from malaria. There was much discussion as to the origin of 
this pigment, till, in i8br, Laveran discovered the parasite of malarial fever, 
and thus laid one of the principal foundations of modern tropical medicine. 
Golgi in 1886 demonstrated its life-cycle in man, showing the relationship 
between the attacks of fever and the sporulation of the parasite, as well as the 
origin of the haemozoin. Golgi’s researches firmly established the parasites 
of quartan and tertian malaria —i e., Plasmodium malaria and P. vivax — 
while Marchiafava and Bignami in 1891 demonstrated the existence of 
Laverania malaria and its relationship to subtertian malaria. 

During these researches the presence of the peculiar crescent bodies in cases 
of subtertian infection became known, and caused much speculation; and it 
was now that King, in 1883, suggested anew that mosquitoes might be the 
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■arner of malaria, a suggestion which we have already noted to be present 
at the dawn of written medicine. In 1884 Laveran pointed out that Manson’s 
researches on filariasis opened a possibility that malaria might be conveyed 
m the same way, but these suggestions did not lead to anything, and it was 
not till Manson, in 1894, emphasized the importance of this possibility that 
any serious notice was taken of the problem involved. In 1898 Ross, working 
on Manson’s hypothesis, discovered the important fact that the malarial 
parasite could grow in the stomach of a mosquito, and eventually traced out 
the whole cycle of the parasite of bird malaria in that insect, and this was 
subsequently completed as regards the human parasito by Grassi, and con¬ 
firmed by Marchiafava and Bignami with regard to the infection in man. 

Experimental pi oof of the truth of this carriage was effected by Manson 
producing typical attacks of malaria, in persons who had never left England, 
by anopnclinr mosquitoes infected with the parasites in Italy, and by Low 
and Samlxrn living during the malarial season m the Roman Campagna, with 
no other protection except good anti-mosquito measures, and failing to 
liecome infected with the disease. 

We therefore have reached this stage of knowing the parasitic cause and its 
hfe-cycle in man and the mosquito, but there arc some things which we do 
not know, and these are the reason of the persistence of the infection, in spite 
of quinine therapy, m some people, while others arc without doubt cured, 
and the reason why the disease appears at times as epidemics. There can be 
no doubt that the realization of a reservoir for the disease is most important, 
and there is equally no doubt that this reservoir is man, especially native races, 
and perhaps more especially the children of native races. 

The following additional points appear to us to require further study:— 

1. The form in which the malarial parasite lies dormant in the human body 
(with special reference lo the parthenogenesis of the macrogamctocytc). 

The question of parthenogenesis is still much debated. Necb has investi¬ 
gated it in J. . m alariat, and luuTcontrastod it with the schizoid stage of the 
same parasite as follows:— 


( haraefer. Segmenting Macrogametocyte. 


Schisont. 


Size 

Shape .. 

Chi omosomes 

Cytoplasm 

flaemozoin 


Almost fills the erythro¬ 
cyte. 

Oval, not quilt* centrally 
situated. 

Large, coarse, purplish- 
brown in red-violet basis, 
which runs in a band-like 
curve along periphery. 

Resembles that of a typical 
macrogametocyte. 

Coarse yellowish - brown 
granules excentrically 
placed. 


Rills al>out two-thirds, of 
the erythrocyte. 

Cinular, and centrally situ¬ 
ated. 

Small, fine, separate, pur¬ 
ple, arranged in a circle 
around the hsemozoin. 

Resembles that of the tro¬ 
phozoite. 

Fine, dark brown or black 
granules, usually concen¬ 
trated into one centrally 
placed clump. 


Thompson believes that Schaudinri probably mistook tor i*aitlnnogcmsis 
■1 double infection of a corpuscle with a gamctocytc and a sihizont. 

Ross lielicves that the ordinary asexual forms" persist in the blood in small 
numbers, and undergoing schizogony, are sufficient to account for the in¬ 
definite persistence of the infection. Karrewij has iound parthenogenesis to 
occur in P. vtvax at the height of the febrile attack. 

2. Whether Schaudinn is correct in believing that the eggs of the mosquito 
can become infected, and, if so, whether that infection is capable of being 
spread by the next generation of mosquitoes. 
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With regard tu this point the tendency at present is to believe that Schau- 
dinn's observations will not be confirmed. 

3. Whether any mosquito otlier than the Anophelinae carry the parasites. 

So far, no evidence in favour of this has been brought forward. 

4. Whether there is any animal other than man in which the parasites live 
m nature. 

The investigations of Fermi and Lumbau in 1912 arc steps in answering 
Ihis question negatively, but many more observations in different countries 
are necessary before a final answer can be given. Mcsnil lias succeeded in 
infecting an orang-utan with simple tertian malaria. The attacks of fever 
in this animal were mild, but for several weeks typical parasites were found. 

5. Whether there arc any malarial parasites of man which have so far not 
been recognized. 

Thus Stephens luis insisted upon Plasmodium tenue. which does not appear 
to us to be specifically distinct, and Oswaldo Cruz has invited attention to a 
peculiar quartan type of parasite found in the valley of the Amazon aud 
associated with oedema of the legs as a pronounced symptom. Laloir's parasite 
is mentioned in the next chapter, and several other observers have described 
new varieties of the malarial parasites which require confirmation. 

6. Usually it is lielieved that all fevers regularly recurring every third or 
fourth day are malarial, but this, while correct as a general rule, is open to 
doubt in certain instances, and in any case requires careful watch. 

/Etiology.—The etiology mnv be divided into:— 

I. The Exciting Causes. 

II. The Predisposing Causes (p. IT42). 

I. Exciting Causes. —Malarial fevers arc produced by the para- 
sitesPlastnodium malaria Lavcran, 1881 ,J\vivax Grassi andFelctti, 
1890, and Laverania malaria Grassi and Felctti, 1890, because they 
are always found in the blood or organs of persons suffering from 
the disease, and can be injected into healthy persons, producing 
in them typical fevers, the different stages of which correspond to 
the stages of the life-cycle of the parasite. These parasites can be 
spread from human being 1 o human being by mosquitoes, in whose 
bodies they undergo development as already described. Infected 
mosquitoes can convey the parasites to healthy persons, living in 
either non-malarial or malarial climates, by their bites, producing 
attacks of fever typical for the type of parasite with which the 
mosquito was infected. The classical experiment is the infection 
of Sir Patrick Manson's son with tort ian malaria by means of infect ed 
anophelincs sent from Pome to London. 

There are, therefore, three factors necessary for the production 
of malarial fever: (1) the blood parasite; (2) the mosquito; (3) man. 

1. The Blood Parasite. —We liaye drawn attention to three para¬ 
sites in connection with malaria, and we believe these to be the only 
( three at present known to cause the fevers, but it is necessary to say 
that this view is by no means universal. Some authorities believe 
in a quotidian form of fever due to a species of Laverania, or to two 
separate species of the same genus. These parasites, however, if 
they exist as distinct species, which we believe to be very doubtful, 
have not come within our observation, and we therelore’agree with 
those writers who only aeknowlcdgcthethreet j^pes mentioned above. 

The descriptions of the structure and life-histories of these para- 
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sites have been given in Chapter XXI. (p. 504), and need not be 
referred to here. 

Infection. —The parasites are introduced into the human body 
as sporozoites, which pass from the salivary glands down the hypo- 
pharyngeal canal of the mosquito’s proboscis into the blood when 
a human being is bitten by an infected anopheline, 

Incubation. —Once in the blood, three possibilities confront the 
parasites: they may cither be killed and no infection result, or they 
may remain dormant in some form in the spleen, and not develop 
until predisposing causes, by lowering the vitality, give them oppor¬ 
tunity, or they may at once proceed to develop and give rise to fever. 

In this latter event, there is usually an interval between the period 
of the bite and the attack of fever, for it is evident that in order to 
influence the metabolism of the body so profoundly as to produce 
a rise of temperature a certain amount of toxin must be generated. 
This requires a definite number of parasites, and hence the incuba¬ 
tion period may be short if many parasites are simultaneously 
inoculated by the mosquitoes, or long if but few. Asa rule it may 
be said that some nine to twelve days are required for the develop¬ 
ment of a sufficient number of parasites to produce fever. Acton 
gives the following table of the length of the incubation period:— 


Parasite. 


Maximum in Minimum in Average in 

Days. Days. Davs. 


Quartan 

Tertian 

Subterlian 


1# 11 14 

21 6 11 

14 2 0 


During the incubation period, however, there m;iy be slight 
symptoms of lassitude, or pains in various parts of tin* body coming 
on at regular intervals, and often not much regarded, as they may 
pass off quickly. We arc inclined to consider these as being due to 
parasites as yet not numerous enough to produce fever, and we 
think these symptoms of importance, as an attack of fever may be 
prevented by the prompt administration of quinine. This subject 
will, however, be further discussed under the Pathology of Latent 
Malaria. 

The Fever .—The life-history of the parasite has a definite re¬ 
lationship to the disease, as can be noted by studying the diagrams. 4 
The rise of body temperature is always associated with the sporu- 
lation of the parasite and the liberation of pyrogenetic toxins, the 
apyretic interval with the growth and maturation of the parasites 
in the red corpuscle. This point has been recently carefully studied 
by Ross and Thomson by their enumerative methods, and they 
find that there is a distinct correlation between the number of the 
asexual forms found in the peripheral blood and the fever, and that 




”34 


THE MALARIAL FEVERS 


O 


no lever exists unless these forms exceed some hundreds per cubic 
centimetre of blood. These forms persist through the. apyretic in¬ 
terval before a relapse, but in small numbers, which increase for 
some days before the relapse takes place. The pigmentation of the 
cells and organs is due to the haemozoin liberated by the disruption 
of the infected red cell. The liberated spores aliuck new erythro¬ 
cytes, and so the numbers of the parasites may increase, until in 
certain pernicious cases it appears as though the majority of the 
red cells were infected with parasites, and, indeed, two or more 
may be noted in one coll. Such a condition must, of course, lead 

to death. . f , . . „ 

But this does not by any means always happen: for it is well 

known that a malarial, especially a quartan fever may wear itself 

out, the attacks becoming less and 
less severe until they cease. 

This would appear to be due to 
acquired immunity, which no doubt 
explains the known fact that the 
European in West Africa on first 
arrival generally suffers from repeat ed 
attacks of fever, but he gradually 
becomes partially immune, and can 
WST then live there, with care, for years, 

w Further, it would certainly explain, 

_ in part, the relative immunity of the 

IG * fxi ooo DiAMKriiks ) iVaX ' mi tive races in that region who arc 
^ „ ...„ infected from earliest childhood, and 

is.1^,1 oodosedlna^ed btomi- 110 doubt this is the true cause of the 
corpuscle, which will presently racial immunity which some allege 1 
rupture and liberate the pyroge- to exist. It IS now known that 
netic toxins which will cause the lhc mer0 zoites can, although very 

merozoites and hxmozoin will f'trely, penetrate the placenta, and 
be liberated. micct the foetus, giving rise to con- 

(From a photomicrograph genital malaria. 

by Norman.) The three parasites produce very 

different results, apparently due to 
their habitats. Tims Plasmodium malaria and A vivax as a rule 


their habitats. 


live mainly in the circulating blood, in which the former sporulates, 
while the latter develops in the spleen; their toxins will therefore 
produce general symptoms. Laverania malaria, on the other hand, 
seems to affect the red corpuscles so profoundly that they are liable 
•to adhere to the walls of the capillaries of the organs in which the 

{ parasite sporulates. Hence this parasite may produce severe 
ocal symptoms, due to the mechanical blocking of capillaries or to 
the more intense local action of the toxin, or to both of these causes, 
and therefore it is associated with what are called the pernicious 
fevers—that is to say, the fevers which produce severe effects on one 
or more organs— e.g., on the brain, causing coma or paralysis; or on 
the pancreas, causing haemorrhagic pancreatitis. 
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‘▼At the onset, all three types of fever arc apt lo be irregular, 
because the parasites are of different ages, due to the different 
times of inoculation, but they settle down to a regular type, possibly 



because the. amount of antitoxin generated is able to kill off those 
parasites which do not conform to the age-period of the majority. 
Sometimes, however, two distinct broods may exist, producing 
double fevers, or three distinct broods, causing triple fevers. 



Fig. 013. —Laverania malaria. 

Diagram showing parasites in red 
corpuscles blocking a brain capil¬ 
lary in the cerebral type of pernici¬ 
ous malaria. 



Pig. 614. —Laaerania malaria. 
(X -150 Diameters.) 

Photomicrograph showing para¬ 
sites in situ in icd blood cells blocking 
uapiUaiics of the brain. 

(After Norman.) 


The malarial parasite acts not merely by destroying the cor¬ 
puscle in which it lives and by altering the metabolism of the 
body by the pyretic toxin of Rosenau and his collaborators, but it 
also his a hemolytic toxin, first described by Casugramli and De 
Blasi, which destroys the red corpuscles, thus throwing more work 
on to the liver and leading to excessive formation of bile, with, as 
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a result, diarrhoea and urobilin in the urine. If the blood-destruc¬ 
tion is excessive, the liver is unable to convert the whole of the 
haemoglobin liberated into bile, with the result that some may be 
left unaltered, and may produce hacmoglobinuria. 

It appears, however, that an antitoxin is quickly formed, of the 
nature of an anti-auto-complumcnt, which neutralizes this hemo¬ 
lysin, and it further appears, from the experiment s of Casagrandi on 
pigeons infected with Hcemoproteus [Halleridium ), that the anti¬ 
toxin may be a cause of the natural disappearance of the parasites 
and the cure of the disease. Of course, this antitoxin is produced 
by the cells of the body, and anything which lessens its formation, 
such as starvation, gives the p;irasite a chance to grow and cause 



Fig. 615.—Diagram of a Temperature Chart in Double Tertian 

Malarial Fkvkr. 


The fever of the first and third (lays is due to one brood of parasites, and 
that of the second day to another brood. 

1, Schizonl of first brood; 2, sporulating schizont of first brood; 3-5, tro¬ 
phozoites of first brood; 6, schizont of first lirood; A, schizont of second 
mood; B, sporulating schizont of second brood; C-E, trophozoites of second 
brood; F, schizont of second brood. 

disease. Thus Casagrandi foufid that out of twenty-one birds 
infected in 1904, ten were still infected in 1905. On semi-starving 
twd of these, he produced relapses, while two others treated with 
antitoxin obtained from guinea-pigs inoculated with pigeon’s blood 
Idid not relapse. 

It will thus oe seen that a relapse may be due entirely to pre¬ 
disposing causes which lower the vitality of the body and prevent 
the production of sufficient quantities of the antitoxin. 

-. Besides the difference pointed out above as to the place of sporula- 
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tion, there is also a great difference in thetime occupied by the cycle 
of schizogony. Plasmodium malaria requires seventy-two lours 
to complete its schizogony, or, in other words, it will liberate its 
toxins and cause an altack of fever in its human victim every 
seventy-two hours, while in an infection with only one b r ood of 
parasites the intervening period will be without fever. This inter¬ 
mission is so marked that it was noted by the ancients, and formed 
one of their types of intermittent fever, and as the attack of fever 
occurred on the fourth day, after an interval of seventy-two hours, 
it was called a ' quartan,' or fourth-day fever, and as such is clearly 
described by Hippocrates. Plasmodium vivax requires forty-eight 
hours to complete its schizogony, and in single infections pro¬ 
duces fever every forty-eight hours— i.c., on the third day—and 
therefore this type of fever is called ' tertian.' 

Laverania malaria, on the other hand, docs not appear to be so 
regular in the time ol its schizogony, and may require from thirty- 
six to forty-eight hours for the purpose; but though typically pro¬ 
ducing a tertian fever, t he effect s due to its sporulat ion in the organs 
are much more severe and protracted than those produced by 
P. vivax. Clinically, therefore, there are two types of tertian 
malarial fever—a benign and a malignant. The former, caused by 
P. vivax, is generally called ' tertian malar ial fever,’ while the latter, 
caused by L. malaria, is called ‘ subtertian malarial fever,’ or 
malignant tertian. 


In addition to these clearly defined parasites, others have been described 
by various authors, and have been named Haniamceba pracox and H. itnmacu- 
lata by Graxsi and Felctti. The lonucr was said to be pigmented, and the 
latter to be unpigmented. These parasites require only twenty-four hours 
for the completion of the cycle of schizogony; consequently they cause fever 
every twenty-four hours, which is therefore of the nature of a * quotidian 
malarial fevez/ Many authorities, with whom we agree, consider these 
parasites to be only stages in the development oi Laver an ta malaria. Quoti¬ 
dian fever can be produced by three broods of P. malaria, or two of P. vivax 
or L. malaria, and does not require a special quotidian parasite. Plasmodium 
tenue Stephens, 1913, appears in part to be related to P. vivax and in part to 
L. malaria, while P. vivax nunutmu of Emin, /’. falciparum quolidianum of 
Craig and Oswaldo Cruz's parasite require confirmation. 

Therefore, there are only three parasites and three classes of fever 
to be considered- —viz.; (1) Plasmodium malaria, pausing quartan 
malarial fever; (2) P. vivax, causing tertian malarial fever; 

* (3) Laver ania malaria, causing subtertian malarial fever. 

2. The Mosquito. —With regard to the Anophclime, we know posi¬ 
tively that some can carry the germ, while others cannot (see p. 883). 
Further, it appears quite evident that Culex and Stegomyia are 
not carriers of malaria. Daniels, as we have already stated, is 
inclined to suspect the /Edinae as being possible .disseminators of 
malaria in jungles, but there is no complete proof of this. Therefore 
we have at present only the Anophelina to consider. 


For the various species of tJie AnopheliruE which are more or less definitely 
known to carry malaria see Chapter XXXV., p HM. 


7* 
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The presence of Anophelinae, however, does not indicate that 
there must be malaria in the locality, an important point to which 
Celli was the first to call attention. 

England, for example, though it possesses three species of the 
Anophelinae—viz., Anopheles maculipennis Meigen, 1818; A. bifnr- 
calus Linnaeus, 1758; and A. nigripes St., of which the two former 
certainly can carry malaria—is practically free from the disease. 
Nuttall, Cobbett, and Strangeways-Pigg believe that this condition 
has been arrived at by the reduction of the numbers of tlic mos¬ 
quitoes by drainage. 

Since the war, however, a certain number of indigenous cases of benign 
tertian malaria have been reported. 

On the other hand, there is no evidence of i he existence of malaria 
without some of the Aiiophelime. On the contrary, there is evi¬ 
dence that where then* are no Auophelime there is no malaria 
(Barbados, for example, as find noted by Low). Fuither, it is 
highly probable that the endemic malai ia of Mauritius* and Reunion 
is due to the introduction of Pyrclop horns costal is Loew, 1SO6, 
as has been pointed out by Ross. '1 here is also the evidence that 
in places where successful .uiti-aiiopheline measures have been 
carried out, as in lsmadiu, malarial level has ceased to exi.-t. 

In order that there may be plenty of these insects, time must be 
a certain degree of waimth; for as a rule they hibernate in the 
winter of the temperate zone,, coming out m the spring, and in¬ 
creasing in numbers, to reach a maximum 111 the warm days of 
autumn. In the tropics, of course, the heat is present all the year 
round. Heat alone, however, will not suffice lor the mosquito, lor 
there must be water for the development ol the lar\aj and pique. 
Hence, in the dry season in tlic tropics, t hei e may be few mosquitoes 
visible, while their numbers will inci east' remarkably after the rains. 
In the dry season the mosquitoes and their larva* icstivate, and 
wait for more suitable conditions. 

There is, however, a third factor to be considered, and that is the 
effect of the temperature upon the parasite in the mosquito. l ; or 
ages it has been noted that the. fevers due to P. malaritc and 7'. viva* 
occur in the temperate zone in the earlier period of the year— i.e., 
in the si>ring™-while the worst feveis, due to L. malaritc, do not 
occur until the summer or autumn. This point has been carefully 
studied by Grassi, Jancs6, Hollander, and otlnrs, and the result of 
their experiments tends to show that teinpeialure has most effect 
upon the ookinete before it pierces the wall of the stomach of the 
mosquito and becomes encysted. It would appear that if the 
temperature is below 15° to it) 4 " C., no furthir development of ihe 
oocyst will take place in any’ foim of parasite. Further ,P. mala riot 
will develop at a lower temperature ihan the other two, while 
P. vivax will also develop at a low temperature, but L. malaritc 
requires a distinctly higher one. 

This may be the reason of the scarcity of L. malaritc in the tem¬ 
perate zone, except in the summer and autumn, and its common 
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occurrence in the tropics, and, possibly, this is also the reason of 
the rarity of P. malarice in the low country of the tropics, while its 
presence in the hills is common. 

Here may also lie the explanation ot the universal distribution 
of P. vivax in botli the tropics and temperate zone; for Jancsd's 
researches show that it can develop through a wide range of tem¬ 
peratures. 

But these are not the only factors concerning the Annphelmas and malaria, 
for Schaudmu showed that the mosquito eggs may possibly be infected by 
the malarial parasites, and tins at once raises I he question whether they cannot 
be earned via eggs, larvae, and pupa* into a second generation ol mosquitoos. 
if so, this would explain some outbreaks ol malaria, but so lar Scliaudinn’s 
work has not been confirmed. 


Another point of importance is the fact that when new lands arc 
opened, it is asserted that people suffer more severely from malaria 
than can be explained by any theory brought forward at present. 
For example, it is staled that if a zone of toresi on a steep hillside 
be burnt in the dry seaMin, and then cleared by coolies, who return 
eveiy night to the quarters where tne other estate coolies also sleep, 
these clearing coolies will suffer severely from malaria, while tlieir 
follows working on other portions of the estate will be but little 
alfected. 'J he explanation of this is not that emanations have 
arisen from the soil and invaded the bodies ol the coolies— indeed. 


after the description ol the life-history ol the malarial ’parasite 
already given, this would be a rednetio ad absurduni —but merely 
that the exposure to the sun or the harder work has lowered the 
vitality of these coolies, and has given the germs already in their 


system a chance to develop. 

It has also long been thought that the mechanical opening ol new 
ground by digging produced the disease, but Koss has pointed out 
that in Mauritius the digging of earth lor years caused no malaria, 
until some now factor was introduced winch occurred in ihe sixties 


of last century: this I act or we now know to have been the introduc¬ 
tion of Pyrclofyfiorns costalis into the island. 

When an attack of malarial fever occurs in a person living in a 
place where there are no Anophelime, it is the result of infection 
obtained in some other place where these mosquitoes are to be 
found. 


ft may safely be concluded that, as far as our present knowledge 
goes, certain of the Anophelime are. the only can iers of malaria, and 
upon this public prophylaxis must be based. 

A female mosquito, apparently, can live for at least a month 
(Ross), if not longer. This does not include such doi mani periods 
of its life as the hibernation in the cold or aestivation in dry seasons, 
when it may live for a long time in (lamp places. 

The eggs of the Anophelime are laid only in natuial collections 
of water supplied with water-plants, such as the hack eddies of 
streams, close under the banks, which are especially good breeding- 
places. The young imagines, apparently, do not usually travel. 
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but remain near the place where they are developed. Occasionally 
, they can be carried long distances by ships, trains, coaches, carts, 
etc., but this is the exception, and not the rule. Windsdonot appear 
to carry them far, as they generally take shelter from a high wind. 
The natural enemies of the Anophclina: are numerous, including all 
insectivorous animals, such as bfits and birds, together with fish, 
which eat the larvie. 

The anopheline not merely carries the germ, but because of its 
length of life, a single individual maybe capable of infecting several 
human beings; for it must be remembered that there is no proof 
that the mosquito is in any way deleteriously :effected by the 
malarial parasite, and in this way it forms a reservoir of infection. 

3. Man.— -The female anopheline requires blood for the purpose 
of providing its eggs wit li sufficient nourishment, and will, therefore, 
bite any vertebrate it may come across in order to obtain the same. 

The malarial parasites have, so far, only been found in man, and 
hence, until they an' found in some other vertebrate, wo arc not 
justified in assuming that the auophelines can obtain them from 
any other source, fn the tropics the native population is un¬ 
doubtedly the great source of the gainetocytes by which the infec¬ 
tion of the mosquito is brought about, because the majority of 
them do not protect themselves against mosquito-bites. Oi the 
native population, tlie children are the greatest source of infection, 
because, as has already been explained, the adults obtain a partial 
immunity. But in considering the native as a source of infection, 
care must be taken not to forget the European, whose blood is 
sometimes swarming wit h gainetocytes. 

. Ross has pointed out that, in considering the amount of malaria in a par¬ 
ticular locality, imported cases must Lie distinguished from indigenous cases, 
and that the latter should lie further classified according t o the month in which 
they are infected. Ho has also attempted, by mathematical formula', to 
investigate the infection-rate of the disease, which method he terms * patho- 
metry’; but it is very difficult to obtain the necessary data for these calcula¬ 
tions. Ho points out that the number of infections in a given locality during 
a given period depend upon- - 

1. The number of persons with gumetneytes in the blood, 
a. The number of anophelines wliicli have bitten these people and become 
infected. 

3. The number of infected Anophelines which live long enough to transmit 
the infection— i.e., at least a week. 

4 * The number of tliesc surviving infected Anophelines which got the chance 
of biting man again. 

It is by no means easy to determine, even approximately, in a district the 
number of Anophelines capable oi dairying malaria; but an attempt might 
be made to follow Ross, and determine tin: output from one or two of the 
more important breeding-places l>y enclosing a given area with mosquito- 
netting, and counting daily the numbers of Anophelines which hatch out. A 
calculation of the areas of the breeding-places, together with the numbers 
hatching per diem, will give a rough estimate of the increase during that time. 
Associated with this, a census may bo taken of the Anophelines found inside 
damaged mosquito-curtains very early in the morning. This is a method we 
have used in Tropical Africa and found of service, for it supplies not merely 
the number of the Anophelines, but also the percentage which are infected, 
though'of course the error is likely to be considerable. Ross proceeds to show 
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mathematically that the increase or diminution of the malaria really depends 
upon the ratio to the population of Anophalines capable of carrying the para¬ 
site; and also how an epidemic gradually increases, and how it diminishes 
when the Anophelines are reduced; and proves that, in order that there may 
be a reduction of the malaria in man, there need only be a reduction in the 
numbers, and not an extermination of the Anophelines, which is what would 
appear to have happened in England, and to be the cause of the disappearance 
of malaria therein. 

i 

Investigation of an Endemic Region .—In investigating malaria in 
an endemic region, it is necessary to find out— 

1. The specific diagnosis of the parasite or parasites causing the 
malaria. 

2. The population of flic area. 

3. The average number of infected persons. 

4. The average number of infected persons carrying the gameto- 

cytes in their blood. ; 

5. The species of Anophelime in the district, and their breeding- 
grounds. 

(>. The species which carry the parasite. 

7. The species in which the parasite is found in nature. 

8. The number of Anophelines in the affected area. 

No remarks need be offered with regard to 1, 2, 4, 5, 6, and 7. 

With regard to 8, the mot hod suggest c.d by Ross should be adopted; 
and as regards 3, the quickest anti the best method is to estimate 
t he spleen-rate, but it must be remembered t hat the spleen is palpable 
in 1-07 to 2 per cent, of non-malaiial children living in Loudon. 

Ross suggests that the term ' endemic index/ which was intro¬ 
duced by Stephens and Christophers to denote the percentage of 
persons carrying parasites in tlioir blood, should be extended to 
include not merely that factor, but also the proportion of people 
with spleens enlarged by malaria. 

lie therefore proposes that the endemic index should be made up 
ot a parasite-rate and a spleen-rate, of which the latter is the more 
convenient, and if applied to children under fifteen years of age, is 
useful, provided that kala-azar does not occur in the locality in¬ 
vestigated. Children are chosen because the adults have acquired 
a partial immunity, as already explained. 

But the endemic index as defined by Ross is sure to be higher 
than the mere spleen-rate, and therefore the blood must be ex¬ 
amined in the children whose spleens are not enlarged, and the 
parasite-rate must be added to the spleen-rate to obtain the true 
endemic index. 

Iu all calculations such as the abov the statistical error must be borne in 
mind, and Poisson's formula, or the modification by Pearson which Ross 
recommends, must be applied. 

Let N== total number of children under fifteen years of age in a locality. 
«= number exarrunod for spleen-rate. 
jf=number with enlarged spleen. 

* 100= spleen-rate, 

: %=percentage of error. 
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Then by the-Poisson-Pearson formula the percentage error will Ik :— 


e% — *°° 
n 



Latent Malaria.— This term is employed to denote cases in which, 
without any sign of illness, malarial parasites can be found in the 
blood in small numbers. These cases form a reservoir of transmis¬ 
sion to the anopheline. Ciaig slates that out of 1,267 cases in 
which malarial parasites were demonstrated in the blood, 21 per 
cent, were latent, and t he majoi ity of those \\ ere found to be. caused 
by the subtertian parasite. 

• Congenital Infection.— The. question of congenital malaria lias 
been much debated, but Duinnlard and Vialh-t have recorded a 
case in which a woni.m sulfeiing from malaria gave birth to a child, 
in which blood from the umbilical cord during life and from the 
heart after death coniained mal.nial parasites identical with those 
in the maternal blood and placenta. A similar ease has been 
recently reported 1>\ Leger. 

II. Predisposing 0 \usj:s.- These may be classified into:— 

1. Those which proinot e infect ion wit h t he parasite. 

2. Those which promote the increase of the parasite in man after 
its inoculation. 

1 . Those which Promoti- Infection with hie Parasitf.— 
The first of these is residence in .111 area which coulains not merely 
persons with garnetocytes in their blood, lmt also mosquitoes 
capable of carrying tin* disease, associated with an atmospheric 
temperature suitable foi the development of the parasite in the 
mosquito. 

The second is any cause which produces large numbers of mos¬ 
quitoes capable of spreading the disease. This will be not merely 
a suitable air-temperature, but also moisture. Hence low-lying, 
marshy places, and the wet season, are. important predisposing 
causes. 

The third is occupation, for this may compel people to live in 
malarial countries, to reside in the low-lying marshy portions of the 
same, to work in rice fields covered with watei, etc. Age is a pre¬ 
disposing faetor, as mosquitoes have more opportunity of biting a 
young child than an adult. Sex has no influence. 

2. Those whk h Promote tiif Increase of tiif. Parasite 
after its Inocih. vtton.- -These pr*-disposing causes are subdi¬ 
visible into: {a\ racial; (h\ personal; (c) meteorological. 

(a) Racial .—There is no doubt that the native races suffer less 
than an immigrant race in a tropical country, where, there is always 
malaria present, and this we believe to be mainly due to the acquired 
partial immunity of the native races, as already explained. 

{b) Personal .—It will be obvious from the above remarks that the 
parasite cannot produce the. markedly deleterious effects which we 
term malarial fever, unless there be a sufficiently large number 
present. Further, there appears to be a tendency on the part of 
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the body to manufacture protective substances, which keep the 
growth of the parasite in check. Anything, therefore, which inter¬ 
feres with the production of these checking materials will enable 
the parasite to grow and multiply, and will thus become a predis¬ 
posing cause of the disease. Such conditions arc: (1) chilis; 
(2l starvation or overfeeding; (3) the onset of another acute disease; 
(4) the presence of some chronic ailment, which may often be but 
slight. 

(c) Meteorological .—\Yc have already drawn attention to the 
relationship between the temperature of the external air and the 
development of the parasites in the mosquito. It now remains to 
point out that a similar relationship exists between that condition 
and the development of the parasite in the human being. 

Ross is of ihe opinion, not merely from observations upon man 
infected wit h malaria, but «ilso upon birds infect ed with Haltcridium, 
that high air-tempera hires are favourable to the increase of the 
malarial parasites in man. High air-1emperaturcs .ire therefore a 
cause, of the relapses met with so frequently in the, hot dry season 
of the tropics. 

The reverse is also inu" hence the benefit of sanatoria at high 
alt ituiles in the tropics, and also of sending a fever-stricken patient 
to cooler climates, provided the change fiom the hot to the cold 
climate be not sudden, but gradual. 

Climatology.--The geographical distribution of malaria is deter¬ 
mined by a combin.it ion of t he condit ions suitable for the production 
of largo numbers of mosquitoes capable of carrying the germ, and of 
those suitable for the development of the parasites in the mos¬ 
quitoes, logother with the presence ol human beings with numbers 
of g.mn toe vies in their blood. 

The virulence in one region more than in another may depend 
upon the type of parasite. Thus, T.arcrania malaria, which is a 
11101 e viiuleut parasite than Plasmodium malaria or/’, rivax, being 
very common on 1 lie West Coast of Africa, renders that area 
peculiarly dangci <>u>. 

Generally speaking, malaria is most prevalent in the region of the 
Equator, and diminishes gradually north .md south till the Arctic 
and probably Antarci ic Circles are reached. The malarial area lies 
between (>;j° north latitude (mean summer isotherm at 15° to 16 0 C.) 
and J5 J south latitude. Its geography may alter considerably in 
the course of years. Thus regions in England, Holland, France, 
Germany, and Austria-Ilungary aie. much less malarial than tlicv 
formerly wore. On the other hand, it lias been known to affect 
countries which at one time were immune. Thus Ross says that 
he believes that Mauritius was infected in the early sixties of last 
century by the introduction of a mosquito capable of spreading the 
disease, and lienee the epidemic which occurred in that island. 
Reunion is another example. Barbados is said to have no malaria 
and no anophclines. Therefore t lie geography t o be described is that 
known io exist at present. 
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Africa. —The worst malarial region in the world is probably the 
West Coast of Africa, from Senegal to the Congo, hut Ihe whole of 
Africa, except port ions of Cn pe Colony, i s malarial. 

Asia. —Malaria is widespread throughout Asia, being very 
marked in certain district* of India, especially the swampy land at 
the foot of the Himalayas, in Ceylon, and Borneo; while Arabia, 
Syria, the Straits, Siam, and China art: aho malarial, kittle is 
known about Siberia. 

Australasia and Polynesia - -Malaria occms in the north of 
Western Australia, the Northern Torntoiy, North Queensland, 
TorresStraits Islands, Now (ruiuca, Fiii^chaleu. the Solomon Islands, 
and the Bismarck Archipelago. 

America. —Malaria exists in Central America, the West Indies, 
with the except ion of Barbados, the coast ol the Mexican Gulf, the 
north of South America, including British Guiana, and the north 
of Brazil as far an Rio dr Janeiro. Paraguay and Bolivia are 
infected, as arc Peru and Chili, but the south part of South 
America is less infected. Many places in the United States are 
malarial, but Canada is not maikedly infected, except about the 
northern shore of I akc Ontario, while Greenland is supposed to 
be free. 

Europe.- -Gieat Britain and Norway aio practically free, but 
most of the other countries have endemic foci, particularly Russia. 
Italy, Serbia, Greece, '1 urkey, and Auriria-Hungaiy. 

hi France malaria exists in ihe south and west; m Switzerland in 
the canton of Tessin: in Germany along the course of the Rhine, 
and in the. lowlands watered by the tributaries of the Danube. 
Sweden has also some endemic spots. 

Apart, however, iroin mere geographical (listiibution, it will be 
obvious that the necessary conditions for malarial propagation are 
best supplied in the iropics, especially near the Equator, where 
there is generally a considerable amount of atmospheric moisture 
and rain as well as heat. 

The wet season has also a great influence, supplying the necessary 
moisture which at other times may be lacking. 1 be effect of alti¬ 
tude lias already been mentioned 

Pathology .-In malaria the body i* invaded bv protozoal para¬ 
sites, which grow and mciease. at 1 he expense of the red cells of the 
blood, and in doing so manuhictuu: toxins, of which we know two 
—viz., a pyrogenetic toxin and a hamolysin. 

Red blood cells are found in the whole ol the circulatory organs, 
but are generally contained in arteries, veins, and capillaries. Jn 
two places, however - viz., t he spleen and bone-mu n ow— they come 
intimately into relationship with the parenchyma cells. Whatever 
function the spleen may in future b«* found to possess as regards 
the malarial parasites, it probably acts as a purifier to the blood 
which passes through it. Perhaps tin- bone-man ow assists in such 
a function. 

* Parasites contained in red cells should, theretore, be able to pass 
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all over the body, and should be found equally distributed, no matter 
what organ is examined. This would be so if the parasite did not 
seriously damage the red cell, and, by its toxins, the endothelium 
of the vessels, especially that of the capillaries, in which the blood- 
flow is slowest. It would appear as though the damage done to 
the red cell by the quartan parasites is not severe enough to cause 
them to be caught in the capillaries. Therefore the whole life- 
history of the quartan is spent in the circulation, and sporulating 
forms can be readily seen in finger-blood. 

Tertian parasites, on t he other hand, seriously affect the red cells, 
causing swelling, degeneration, and decolorization. The tropho¬ 
zoite and sehizont stages are easily seen in the peripheral circulation. 
Still, the sporulating forms are more common in the spleen, which 
may be looked upon as having filtered them off from the blood 
which passes through it. 

The subtertian parasites act deletoriously on the corpuscles, 
making them smaller and darker. They rarely appear in the peri 
pheral circulation in the sporulating condition, while they abound 
in the spleen and internal organs. On examining the organs post 
mortem, it will be found that the sehizont and sporulating forms 
arc found inthc capillaries, while the trophozoites are found attached 
to the walls of the arterioles and venules. 

The sporulating parasites give rise to hannozoin, which escapes 
from the corpuscle along with the merozoites, and will therefore be 
most commonly found in those tissues and organs in which spolia¬ 
tion t;ikos place—spleen, liver, and bone-marrow--and will give 
them a definite coloration, varying from a reddish-brown to a 
black, according tot he quant itv present. 

This pigment will, of course, be also met with in the peripheral 
blood, both free and inside mononuclear leucocytes, for, on escaping 
from the parasite, the lwemozoin is seized by the mononuclear 
leucocytes, macrophages, and the endothelial cells of capillaries; 
therefore, in actil e malaria, it will he distributed evenly through the 
organ affected. The pigment is later conveyed from the blood¬ 
vessels into the tissues by the phagocytes, and is found in the con¬ 
nect ive tissue of the organ close to the bloodvessels. Eventually it 
disappears, being partially digested by the phagocytes and tissue 
cells and partially removed by the lymph. This process, however, 
cannot continue without causing irritation of the connective tissue. 

Not merely does pigment escape from the sporulating parasite, 
but also Iwemolysin, which damages the red cells, and causes the 
appearance of another pigment, yellowish in colour, called ‘ hemo¬ 
siderin.’ This is deposited in the parenchyma cells of the organs— 
e.p ., the liver—and may perhaps damage them. The presence of 
this luemolysin has been confirmed by the researches of Simpson. 

Another toxin—this time pyrogenous—also escapes from the 
sporulating parasite, and may be the cause of the hvpenemia found 
in the internal organs— e.g., the spleen and t lie liver in acute malaria 
—and may also cause the destruction of the parenchyma cells of 
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those organs. After a scries of attacks the blood capillaries and 
lymph spaces in the liver and spleen remain permanently dilated, 
and separated by only a slight amount of damaged parenchyma 
tissue. Later, regeneration of the parenchyma takes place, but 
the organ will remain permanently altered, even though all pig¬ 
mentation may have disappeared. 

In the case of the subiertMii parasite, serious local damage may 
be caused to the brain, the intestine, the pancreas, or other organs, 
by the parasites massing in the capillaries and forming, with free 
pigment and swollen endothelial cells laden with pigment and 
parasites, icgular thrombi, sufficient to impede the circulation, and 
thus to still further damage t he Inxin-poisoned organ, l'inally, 1 he 
toxins are excreted by the skin and by the kidney, and in doing so 
may damage the latter organ. 

There are two mam conditions, ihe pathology of which must be 
explained —viz., arute and chronic malaria. In acute malaria there 
are the effects produced by eac h ol the three parasites, of which the 
subtertian liable to serioiii-lv damage important organs. 

Chronic malaria should also be described according to the three 
types, but there i> at present lack of material to evolve such a 
description. Chionie m.daii.t may, however, pass to an advanced 
condition called ‘ malarial cachexia,' which shows itself in three 
ways -as (i) a iare acute cachexia: (2) a more common chronic 
cachexia; (p cachexia with amyloidosis. 

In addition, there aie the pathological features of latent malaria 
and the relapses. 

Before, however, proceeding to desciibe the actual morbid 
anatomy of these conditions a few words must be said upon what 
we know of the chemical pathology of the disease and on the blood 
changes which t ako place. 

Chemical Pathology. —'Ihe pyreiogenous toxin has already been 
mentioned among the poisons of animal oiigin, and, though long 
suspected of being present, its actual occurrence was first proved 
by Kosenau and his collaborators. Probablv il is the poison which 
acts dcleteriouslv upon the tissues of tlie; organs and causes meta¬ 
bolic changes, but this is only a mallet of conjecture. 

We know that the heat output in the cold stage of the attack is 
markedly diminished—a condition met wilh in many fevers—but 
the chemistry of the metabolic changes is but little known. During 
the attack tlu* urine is at first increased in quantity, which is thought 
to be due to tin*, rise of blood-pressure internally, owing to the 
contraction of the cutaneous vessels (luring the cold stage. Not¬ 
withstanding this increase in quantity, the specific gravity is raised, 
because of the increased metabolism caused by the toxins, as is 
shown by the large increase in solids. The colour is dark, and the 
acidity of the urine is increased, as in most fevers. Nitrogen is 
excreted in excess, which is largely due to the increase of urea. 
Chlorides, sulphates, and bases, especially potassium, arc all in¬ 
creased in quantity. Phosphates, however, are diminished during 
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the actual attack, but increased as it is passing off, and arc con¬ 
siderably increased in the intermission. Phosphoric acid is there¬ 
fore retained in the body during the attack. 

As would be expected, iron is excreted in increased quantity, 
probably due to haimozoin and hemosiderin, but this increase does 
not really appear until after the actual attack is over, and then 
continues for some days. 

As before remarked, t he urine may coni ain a considerable quant ity 
of urobilin, and the indigo-blue may be also increased. 

Schle.singor’s test for urobilin in the urine is performed by adding to the 
unfill ered urine an equal quantity of a solution of 10 parts of zinc acetate 
in absolute alcohol, shaking the mixture, and adding a few drops of a solution 
of lugol, stirring and filtering, when a fluorescence will appear, varying in 
intensity according to the quantity of urobilin present. 

The diazo-roaolion is said to be obtainable in about 5*5 per cent, 
of cases. Serum-albumen may be present after severe attacks, and 
proteose has been reported, as well as nucleo-protcid. 

When the intermission comes, the urine diminishes in quantity, 
but nitrogen is still excreted at a higher rate than it should be, 
though less than during the attack. 

Chlorides arc diminished, phosphates increased; sulphates, 
though still higher than normal, are less than during the attack, 
while the excretion of the bases is diminished. The excretion ot 
ii on is marked, and the 1 oxicit y of the urine is said t o be considerable. 

During convalescence the most marked features are the polyuria, 
with low specific gravity, which in subtertian fevers may lie so 
marked as to alarm the patient, while in quail an and tertian it 
may be so slight as to escape attention. Time is also increase of 
chloride^ .»nd potassium sabs excreted. 

Urriola slates, that if the urine in malaiial cj is ccnliiiuged. four types <> 
pigment granules may lie found: (r) very fin ranulcs; (’j larger granule, 
in groups; (3) large masses; (4) granules 111 cocvles and hyaline casts 
It is. however, difficult to exclude cxtiaiieous matters. 

As regards the faxes, the most noticeable feature is the increase 
in the excretion of bib* and iron, both of which arc related to the 
blood-destruction. Ross and Thomson have shown that the quan¬ 
tity of faecal urobilin (stercobilin) shows a marked correla I ionship 
with the occurrence of the fever, being incieased during the attack. 

The sweat of a malarial patient is well known to have a peculiar 
odour, and contains substances very toxic to rabbits. 

The above chemical features point to the fact that the toxins of 
malaria arc excreted from the body by the sweat and tlie urine, and 
that during the fever there is very active nitrogenous, potassic. 
chloride, and sulphate metabolism. 

That there may be other toxins as yet unknown is obvious from 
the fact that th ePlastnorfia cause marked shivering and a sensation 
of coldness, even though the actual blood temperature is rising. It 
would appear as though this is due to the constriction ot the cuta¬ 
neous vessels by some poison which acts on non-striped muscle, 
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for the arrcctores pilorum are also affected, producing goose-skin. 
Laverania malaria, however, bec ause it spomlates internally, and 
not in the peripheral blood, causes chills more rarely than the other 
two. 

De Blasi has shown that an antihaemolysin is formed in the human 
body, and Casagrandi, as already mentioned, has performed experi¬ 
ments on Halteridium in birds, tending to show that this substance 
has a restraining power against increase of the parasites. 

The only other remarks we can offer on the chemical pathology are 
limited to the nature ot the pigments, iuemozoin and haemosiderin. 

Hemozoin. —Hreniozoin is the black pigment formed from haemo¬ 
globin by the malarial parasites while living in the erythrocytes, 
and is afterwards distributed over the body on the disruption of 
the red cells. It is taken up by phagocytes, as already described, 
and removed from the bloodvessels t o the connective tissue, in which 
it can be seen in the liver and spleen. It is soluble in alkalis, 
but not in water, alcohol, chloroform, ether, or acids. It contains 
iron, but in the; form of an organic compound, which will not give 
the Berlin-blue reaction. Eventually it disappears from the: con¬ 
nective-tissue cells, but whether it is eliminated from the body or 
used in some altered torm we do not know. As it is formed by 
malariiil parasites, it is peculiar to the diseases caused by them. 
Brown considers that it is formed by the action of a proteolytic 
enzyme from the parasite acting upon the hemoglobin of the 
erythrocyte, and that therefore it is- formed from haunatin, a 
conclusion also arrived at by Carbone and V. Ascoli. 

Hemosiderin. —This is the yellow pigment found in the form of 
yellow granules in the parenchyma cells of the liver, spleen, kidney, 
bone-marrow, endothelium of capillaries, and occasionally in leuco¬ 
cytes, after any great destruction of blood cells. In malaria it is 
undoubtedly due to the action of hsemolysins destroying the red 
cells. It contains iron in the form of an inorganic compound, and 
gives the usual Berlin-blue reaction. It is insoluble in alkalis and 
acids, but is soluble in alcohol. 

The Blood .—The para sit es live in the blood, in which they produce 
changes by their own action and by that of their toxins. 

The malarial parasites, being true blood parasites and living in 
the red cells, form the most important feature of the pathology of 
the blood, but their structure and life-history having already been 
described in Chapter XVJJ., it only remains to estimate their 
numbers. 

Ross estimates that a medium-sized person of 68 kilogrammes 
(150 pounds) body weight possesses 25,000,000,000,000 erythrocytes. 
In a severe infection he estimated the parasites as numbering 12 per 
cent, of the corpuscles— i.e., 3,000,000,000,000—and, further, he 
considers that if tlicv fall below 1 to 100,000 corpuscles— i.e., 
350,000,000—they will cause but little disease. Certainly, large 
numbers of parasites can exist in the body and go through their life- 
cycle in the spleen without causing symptoms. This condition is 
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called * latent malaria,' and can be easily converted into .active 
malaria by any cause which depresses the vitality ot the body. 

Erythrocytes— In quar¬ 
tan malaria the corpuscle con¬ 
taining the parasite is a'llittlc 
smaller than a normal* cor¬ 
puscle, and, if anything, more 
darkly coloured. In tertian 
malaria it is swollen and more 
lightly coloured, and on treat¬ 
ment with Leishman's stain 
exhibits fine red granules 
(Schttffner's dots), which are 
to be looked upon as a sign 
of degeneration of the cor¬ 
puscle. In subtertian malaria 
the corpuscles when stained 
in the same way may exhibit 
Maurer's dots or clefts, which 
appear as large, irregular red 
formations, and also Marshall- 
Plehn’s bluish dots,the signifi¬ 
cance of which is uncert ain. The red cells may become transformed 
into brassy bodies, which arc shrunken red corpuscles which have 

taken on the colour of 
brass. These are cor¬ 
puscles which have 
undergone some form 
of necrosis, probably 
due to the hajmolysin, 
though it has been 
thought tliat they were 
infected corpuscles in 
which the parasite had 
died as a result of the 
necrosis. 

Partial decoloriza- 
t ion of t he erythrocyt es 
has been recorded in 
sabtertian infections, 
and is especially well 
marked in those con¬ 
taining crescent bodies. 
Bignami thinks that in 
the subtert ian fever the 
red corpuscles, which 
are infected with the 
parasite, have a diminished elasticity, and therefore are not so 
capable of circulating, and cling to the walls of small capillaries. 
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617.—Blood Film showing Heav> 
Infection with Laverania malarial. 

(From a microphotograph by J. J. Bell.) 



Fig. 0 i 6 .— Blood Film showing 
Schizont ok Plasmodiun, vivax. 

(Fromamiciopholograph by J. J. Bell.) 
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As every sporulation causes the destruction of red cells, anaemia 
is one of the marked features of malaria. This destruction takes 
place at each paroxysm, and though in quartan and tertian fever it 
may be slight, in subtertian fever it is apt to be considerable. 

After a certain number of attacks of fever the loss becomes much 
less than in the earlier seizures. 

When the fever is intermittent, regeneration takes place quickly, 
so that before the next paroxysm the normal number oi erythrocytes 
may be nearly reached; but even in quartan and tertian fevers, if 
long-continued, anaemia will result. 

The histological changes in the unaffected corpuscles are pallor 
and poikilocytosis, with demi-Junc and crescentic forms, and in 
severe cases megaloblasts, with polychrome!ophilia and basic 
granular degeneration, together with normoblasts, may be noted. 
The tonicity of the corpuscles is increased after a number of attacks, 

according to Viola. In the blood of malarial 
cachectics the broi hers Sergent have described 
basopliile formations having the shape of a 
figure K, with a double contour, and Brumpt 
ancl others have described basopliile rings wiih 
a single contour. I.averan considers these 
appearances to be due to artel acts. 

Leucocytes.- —The leucocytes are at first 
increased during the paroxysm, and then 
markedly diminished, so that a leucopenia is 
the characteristic ot the simple malarial fevers. 

I he normal ratio of white to red corpuscles 
is i to 500 or 600. From observations of 
Stephens and Christophers this may be 1 to 90, 
1 to 200,1 to 290, or 1 to 300 during the rigor 
{i.e., leueocvtosis), becoming 1 to 764 (i.e., 
leucopenia) when the rigor is completed, and 
when the temperature tails alt ering t o 3 to 90s. 
Billet has shown that if curves are made of 
the leucocytic count and the temperature in simple tertian and 
quartan fevers, the two curves follow one another in their rises 
and falls. In pernicious malaria there may be Jeucocytosis. 

Another important matter is the relative increase of the large 
mononuclear leucocytes, and this is belter marked during the 
leucopenia of apyrexia than duiing the lcucocytosis of the attack, 
for Thompson finds that it is usually low during the rigor and the 
febrile stage, but with the decrease of the fever it may become as 
high as 90 per cent, of the total leucocytes. This mononucleosis 
is observed for a long time after an attack of fever, even when 
quinine therapy is persisted in com inuously. 

The following are some examples of the differential count accord¬ 
ing to various observers:— 
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laria. (X 1,000.) 

(After Norman.) 
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It must be remembered that this relative increase in the mono¬ 
nuclears has been noted in other protozoan infections. 

Phagocytosis is particularly seen in the large mononuclear and 
transitional leucocytes, and to a less degree, in the polymorpho¬ 
nuclear leucocytes and very rarely in the eosinophilcs. In these 
cells chimps of pigment and the residue left after segmentation of 
a sehizont arc not uncommonly seen. II, however, something 
abnormal takes place in the red corpuscle, a phagocyte may engulf 
it and its parasite, or only the parasites it they have escaped from 
the red cell, or only the debris of the red cell. 

Vacuolization and diminution of the staining power of leucocytes 
are to be seen. Myelocytes are said by l)a Costa 1 o be found in sub¬ 
tertian infection up to 0-51 per cent. Eosinophilcs diminish during 
the paroxysm, and increase during the apyroxia. 

Hemoglobin. —This is, of course, reduced, but the colour index 
may vary sometimes, being less than normal. Ross and Thomson 
find that it falls markedly with an attack of fever, but rises rapidly 
during convalescence. , 

Tiik Specific Gravity of the Blood.- -Diminution of the. den¬ 
sity of the blood begins at the unset of the attack, and becomes more 
marked as it proceeds, and may amount to a diminution of 6-2 
degrees. This fall is probably due to destruction of red cells and 
the breaking up of large parasites, which more than balances any 
loss of liquid by vomiting, diarrhoea, sweating, and polyuria. 

The diminution is most marked in full-blooded persons, in primary 
affections, and first attacks, less in lal er attacks, and leasl in chronic 
malaria. The dcusity recovers after treatment by quinine. 

Chronic Malaria. —In chronic malaria there is a lcucoponia and 
a marked decrease in the numbers of the red cells, which is but lilt le 
affected by febrile attacks. 

Post-malarial Anemia. —Bignami points out that there are cases 
in which, in spite of the cessation of the malarial fever, the ana'mia 
tends to progress, and these he calls post-malarial aiuemias. They 
are generally induced by age, malnutrition, overwork, piegnancy, 
nursing, etc., and are not due merely to the malarial infection. 
Bignami divides these into four types, according to the characters 
of the blood. 
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First Type. —This form of anaemia comes on after attacks et 
ordinary acute malaria, and is characterized by well-marked 
diminution in the erythrocytes, 1 he presence of normoblasts, diminu¬ 
tion of the colour-index, and leucopenia associated with relative 
mononuclear increase. In this type the prognosis is good. 

Second Type. —The second type is severe, and the prognosis is 
exceedingly bad. It is characterized by great diminution in the 
red cells, presence of poikilocytcs, megalocytes, normoblasts, and 
megaloblasis, with leucopenia and relative mononuclear increase. 

Third Type. —This is rapidly fatal, and has similar characters to 
the second type, but is without normoblasts. 

Fourth Type. —This type is really grave clironic anaemia, resem¬ 
bling the first type, but being specially characterized by the paucity 
of the normoblast s and the market 1 leucopenia. 

Wassermann reaitiwn is in our experience generally negative. 

Morbid Anatomy. -The morbid anatomy, of malaria lias been 
most carefully studied in recent years by Bignami in Italy and 
Ewing in America. It may be considered under the following 
headings: — 

A. Acute Malaria. 

1. Lesions caused by Plasmodium malariee. 

2. Lesions caused by Plasmodium vivax. 

3. Lesions caused by Lav crania malariee. 

B. Chronic Malaria. 

t. Lesions cau>od by Plasmodium vivax. 

2. Lesions caused by I. ar crania malariee. 

3. Malarial cachexia. 

4. Latent malaria. 

A. Morbid Anatomy of Acute Malaria—1. Lesions 
Produced by Plasmodium malarue.—Plasmodium malariee goes 
through the entire process «»f schizogony in the circulating blood, 
and hence is evenly distributed aH over the body, and therefore 
does not especially accumulate in any one organ. Marchiafava and 
Bignami mention that they lia\i» made two autopsies, one on a 
case of acute quart an malaria, in which the patient died of nephritis, 
and the other in a case of the same fever, in which the patient died 
of spinal disease.. 

Tbe visceral lesions arc: Spleen enlarged, not of toned nor very melanotic; 
liver and bone-marrow not markedly melanotic; parasites, in the spleen and in 
the Mood, bat not in the brain. 

Leishman has mentioned that he has received films from the 
peripheral blood and spleen of a fatal case, in both of which the 
parasites were very numerous, but he was not in a position to state 
whether the patient died of malaria or not. If P. malariee is to. 
produce severe symptoms, it would appear necessary for it to exist¬ 
in' very large numbers. 
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3. Lesions Produced by Plasmodium vivax. — It is rare for 
dearth to ensue as the result of an infection with P. vivax. St ill, this 
does pccur at times when there is a heavy infection. Ewing has 
described a case of tertian infection causing coma, haemoglobinuria, 
and either causing or associated with catarrhal colitis. 

The principal features are the pigmentation of the bone-marrow, liver, and 
spleen, which last is also enlarged. The blood and spleen show large numbers 
of P. viva*. The kidneys and colon are inflamed, and the endothelial cells 
of the brain are swollen and contain pigment. —. 

3. Lesions Produced by Laverania malaria. —We have already 
'insisted several times upon the fact that L. malaria differs 
'from the other malarial parasites in sporulai ing in the organs, 
generally in the spleen, but at times choosing one organ and at other 
t imes another. The organ in which it sporulatcs in large numbers 
suffers most, and produces symptoms which give the characters of 
i hat particular type of malarial fever. 

Thus the parasite may attack principally the brain, the intestine, 
t he heart, or t he pancreas, producing marked signs of disease therein. 
Therefore the conditions of the organs vary with the localization of 
the parasite. 

Macroscobical Examination. —In general the body is pale, with a yellowish 
tinge, which may lx 1 noted superficially in white races, but which may only 
be observed in the subcutaneous tissues in native races. The hearL may be 
small 01 dilated, the muscle flabby and pale or browmsh, and ecchymoses may 
be present in both the epicardium and endue.)rdium. The lungs may lie 
normal, anaemic, or hyponemie and congested. Hjcmozoin is not easily 
detected in the lungs, because of the usual pigmentation. As first described 
by Lavcrau, a sclerosis oi the lungs is not infrequently mot with. 

The liver is generally enlarged, and varies from a dark brown to a slate 
colour. It is soft and congested, and the outlines of the lobules are usually 
indistinct. The gall-bladder is full of (lark-colourcd bile. 

The spleen is enlarged, with a tense capsule, bat its consistency is usually 
much less than normal, and at times it may be almost diflluent in very 
acu'c cases. We have, however, seen It quite lmn in a recent infection. 
Its colour varies from a deep brown to black 

The stomach and intestines may show but littli'clninge, except in the choleraic 
forms, in which their mucosa may Ik* intensely congested and dark red in 
colour, except whore the Peyer'.s patches and the solitary glands stand out 
clearly. The intestine is darker red in certain places, giving it a mottled 
appearance, and the contents may be blood-stained fluid with flakes of mucus. 
In fact, the appearance posL mortem and the history, if death takes place 
rapidly, so much resemble those of cholera that in regions where that disease 
is prevalent mistakes may arise, though, indeed, the dark pigmentation 
should enable errors to be avoided, wc have not infrequently met with 
dark pigmentation of the small and large bowels in cases of pernicious cerebral 
malaria, and in general infection without cerebral symptoms. This pig¬ 
mentation is due to haemozoin, as can bo easily proved by microscopical 
examination. 

Tlie lymphatic glands may be swollen, while the pancreas is usually normal, 
but it may be very rarely swollen and haemorrhagic— i.e., in a condition of 
haemorrhagic pancreatitis. Wc have seen it quite brown, and pigmented with 
capillaries choked with infected corpuscle debris, pigment, etc. 

The suprarenal capsules may be congested. Tho kidneys are more or less 
normal, but sometimes they are congested, with puncLiform haemorrhages In 
the pelvis and cloudy swelling in the parenchyma, or brownish. The serous 
membranes, pleura, and peritoneum, show as a rule nothing remarkable, 
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except, perhaps, a little pigmentation. The bone-marrow is generally hyper- 
aenue and chocolate-brown in colour, llic brain may appear normal, but in 
the cerebral type of pernicious malarial fevers there will be marked changes. 
In slight cases there may be only oedema without pigmentation or petechias. 
Sometimes there is brownish pigmentation without petechia?, and with or 
without u-dema. Typically, however, there are:--(i) Jblypcncmia of llic 
leptomeninges, winch may lie (edematous and thickened* (a) brownish, or 
even blackish, pigmentation of the cor Lex; and (3) punctiform haemorrhages 
in the white matter under the cortex or elsewlieie. The spinal cord exhibits 
changes similar to those in 1 lie br.iiu, while the lelina shows numerous hemor¬ 
rhages. 

Microscopical Examination.- Aflei death, ]i<irasites may lie found in the 
blood of the heart, spleen, bone-marrow, and at times in the capillaries of the 
brain, intestines, pancreas, etc, 

The par.isite, however, is much shrunken, and the typical Jorms seen during 
life are not distinct aitei death. Thus tin* ring iornt shrinks and liecomes a 
rounded disc, with the chromatin particle situated .it the periphery. The 
fully developed schizoid is more typu.il, the rneiozoites being arranged in a 
ring around the central pigment block. If the post-mortem is made quickly 
this shrinking i*. not noted. The mononuclear leucocytes will lx* noted to 
have pigment gi an tiles, wink* tin* polymorph onuclears may show phagocytosis. 
In films Irom the internal organs macrophages with parasites and red cells 
may lie seen. 

In the heart there may lie a few parasites, but very larelv the capillaries 
will lx? found idled with red iclls (out.lining numerous p.u.isites, and the heart 
muscle laden with h.eiuosideim as has lx*en described 111 a peruu ions cardiac 
lorm of nuilana, but may also be seen 111 cases <>i general infection. 

The lungs may toiit.un parasites in all stages ol tlieir existence, as well as 
pigmenteit macrophage** and lemocytes. It js, perluips doubtful whether 
there is a true hum of malarial pneumonia, lhgn.imi has stated that tho 
pneumococcus is aivvav- present, au4 that a pneumonia in a malarial patient 
is a double infection. 

The capillaries of tin* liver are much enlarged, with swollen endothelial 
cells often laden with pigment. These capillaries are Idled with blood cells 
containing para*. lies and lemocytes with pigment. The jx*rivascular lymph- 
spaces aie swollen, and Iviipler's i ells contain pigment. "J lu; liver it-lls are 
compressed lietween tin* diluted i.ipdlaru \ and contain lueinosidt-nn and bile- 
pigment, and. in addition, isolated tells or gioup. of cells may be necrosed, 
but this is rarely extensive. Tie* poilal c m.ils are infiltrated with red culls 
containing parasites 111 all stages ol development. * 

in the spleen tlu* n*'! cells 01 the pulp an* seen to lx* tilled with schizonls 
and crescents, while pigment i* present in leucocyte-. and macrophages, Thu 
kidneys show pigmentation in tin- walls of the capillaries of tlu* glomeruli, as 
well as tlio si- lying belvveeii the in bales; but parastles are rare in tlu* former, 
though common in tlu* latter si 1 nation. I’liugocytes are not uncommon, con¬ 
taining pigment ted cells, and pamsites. Tlu- cells of the glomeiuh degenerate, 
and aie thrown oil into the «ap.-ulc along with exudation, and tlu* epithelial 
cells of the convoluted tubules degenuiate, and are cast olf into the lumen. 

The siiprareu.d upside shows ji regular areas of v.isculai dilatation full of 
erythrocytes, niativ of which contain parasites, while macrophages may also 
be present. 

The capill.mes ol the abdominal tat are often full ol red cells containing 
parasites. The bom* marrow is chocolates olomed m Ihe small bones, and 
brownish-red in the long Ixmes. (Jtten it is soft and diffluent, and contains 
Nporulating parasites ami, in particular, crescents (garnetocytcs), which are 
thought to start their life here. 

When the intestine shows the choleraic appearances described above, tho 
capillaries of the mucosa and villi are filled with parasites in all stages of 
schizogony, and leucocytes with pigment masses’. The epithelial cells are 
necrotic, but the submucosa and deeper layers escape injury, and their blood¬ 
vessels contain nearly normal cells. 
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The brain in pernicious cerebral levers has its capillaries filled with specu¬ 
lating parasites and mononuclear macrophages containing degenerated para¬ 
sites, while the arterioles and venules are freer, and only contain young forms. 
Sometimes no parasites are to be seen, and only pigment in the endothelial 
cells, which may be swollen and fatty, or may lie found free in the vessel, 
and may have parasitic, inclusions. The nerve culls may be affected, showing 
damage to or disappearance of Nissl's bodies, and at times degeneration of 
their nuclei, the whole cell being sometimes filled with small granules. There 
may be fibrolysis— i.e., degeneration of the neurofibrils—only small argento- 
philo granules remaining. Kod-liko cells attached to the processes of the 
ganglion cells may bo seen. Tho punctiform haemorrhages aie duo lo the 
dupe.lu.41s of apparently normal red cells. Occasionally the cerebro spinal 
fluid is increased, and there may b<* a slight lymphocytosis. 

B. Morbid Anatomy ov Chronic Malaria.- -The lesions of 
chronic malaria fall principally upon the spleen, the liver, and the 
bone-marrow. There are no records of post-mortems on persons 
suffering from cluonic malaria due to Plasmodium malaria. 

t . Lesions due to PUismodium vivax. —The best recorded 
case of this infection is that given by Ewing of a man who suffered 
from the disease for about a year, and died from endocarditis about 
three numl hs after the last attack. 

The spleen was eidargcd, firm, and (lark, and contained parasites and pig- 
meni in endothelial cells about the Malpighian bodies. Some luotnosidorin 
could also be seen. Tho liver showed no gross signs indicating malaria, but 
microscopically, pigment was collected in large intracellular masses in the 
portal canals and slightly 111 a lew endothelial cells tluoughout the lobule. 
Macrophages alsc contained pigment. Tlu* manow was but slightly pig¬ 
mented. showing a few endothelial cells with black pigment. 

2. Chronic Malaria without Definition of tiie Parasite.— 
Those lesions arc generally duo to Lav crania malaria, and, as stated 
abovo, affoct tho spleen, li\or, and bone-marrow. 

Tiie spleen is always enlarged, olten cuu.-aderahly. and is linn in consistence, 
but its colour varies from a slate to a dark red, whn h depends upon the amount 
of pigment deposited therein Usually then- are -urne adhesions, indicating 
old perisplenitis. On loctumit genei.dly app-an. quite, black, but tins depends 
upon the amount of pigment; the capsule 1. thickened; the Malpighian tollicles 
stand out clearly, as they are eulaiged and non-pigmented. Microscopically 
the capillary vessels are seen dilated and separated by splenic pulp, or by 
connective tissue containing giant cells. Tlu* pigment may be diffused 
through the organ, but is generally either collected around Ihe follicles or 
extracellular, and contained in the lymphatics ol the arterioles or septa, both 
of which are thickened. ■ 

' The liver is larger and harder than usual. If pigment is present, it will 
usually be gathered around tlu* periphery of tlu* lo tutus, which will, therefore, 
stand out cloaily. Later the pigment l*‘comes perivascular, and finally dis¬ 
appears. The capillaries or lymph-spaces may be considerably dilated, and 
the liver cells atrophied by pressure. Oti the other hand, proliferation of 
the hepatic cells and repair ol the damage may be seen taking place. Atrophy 
of tho liver is not usual, but may occur in old people from tlirombosis of the 
portal vein, and is then associated wilh necrosis. 

The boue-niarrow is usually pigmented, and of a chocolate hue in tho small 
bones, while iiT the long bones it may bo reddish, except, perhaps, in the very 
centre. This colour is due to the replacement of the fat by vascular tissue. 

3. Malarial Cachexia.--T his may be acute when it develops 
after a few attacks of fever, but more commonly it comes on as a 
sequela to ciironic malaria. 
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The anaemia is marked, and there is fluid about the ankles and in the 
■ abdominal cavity. The spleen is enormously enlarged, as is also the liver, 
while the bone-marrow is yellow, sclerotic, or gelatinous Parasites may be 
found or they may l>e absent. 

A special form of cachexia is that in which amyloid changes are 
found in 1 he kidney along wit h parenchymal ous nephritis, associat cd 
more rarely with amyloid changes in the intestine, spleen, and liver, 
with sometimes simple ulceration of the intestine. 

4. Latent Malaria. — Plasmodium vivax and Laver avia malaria• 
can exist in the spleen of persons who show no sign of fever or malarial 
cachexia. These parasites can go through their life-cycle in that 
organ, and in the case of L. malar ice in the liver also, hut it would 
appear that they are retrained fioin invading the circulation by 
the action of some antitoxin, and therefore do not increase to such 
numbers as to cause toxie symptoms. 

It is obvious from the above that, if the restraining influence 
which conduce to the condition of latent malaria are removed, an 
attack of malaria will follow, or if there has been a previous attack, a 
relapse will take place. 

Observers have always had a diflieulty in admitting that the 
ordinary form of the. parasite could he latent and cause a relapse, 
though t hero appears no doubt f hat t his can t akr place. Schaudinn, 
as has already been mentioned, considers that the macrogametocyio 
is capable of utulei going parthenogenesis and forming merozoites, 
thus starting a cycle of schizogony anew and causing fever. Craig 
and other observers insist upon conjugation, causing a rejuvenes¬ 
cence of the parasite and a n lapse of the fever. 

Glassification. —As there are 1 1 iroo punish os-— Plasmodium malaria, 
P. vivax, and Larcrania malaria— there are therelori three clinical 
entities—quartan malarial fever, tertian malarial fever, and sub¬ 
tertian inal.iri.il fever—clue 1 o these parasites. 

Q-iartan and ten ian parasites go through their whole life-history 
in the circulating blood, and though the tertian sporulating forms 
are found in internal organ*,; iu,h a*the spleen, yet they do not tend 
to accumulate in those* organs or to produce special effects. On 
the other hand, the subteitian parasite speculates entirely, or 
almost entirely, in the internal organs; and if one-particular or^an 
is especially attacked by the parasites, there will be special clinical 
features to that phase; of the disease. This is the cause of the 
atypical subtertian fevers, and is also the basis of those serious 
symptoms which ha\e for many years been alluded to as the per¬ 
niciousness of thi* type of fever. The nature of these pernicious 
symptoms will depend upon whether the parasite is principally 
localized in—(1) the ccrebro-spinal nervous system; (2} the gastro¬ 
intestinal mucosa; (3) the pancreas; (4) the heart; (5) the lungs; 
(6) the liver, etc. 

We will give clinical descriptions of the different quartan, tertian, 
and subtertian fevers. 
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II. THE QUARTAN FEVERS. 

Quartan malarial fever depends for its symptoms and course 
upon the life-history of Plasmodium malaria, introduced into the 
blood of man by an anophclmc mosquito. Its clinical course will 
depend entirely upon whether the parasites are of approximately 
the same age, or whether they have been intioduced into the body 
on different days. 

If only parasites of approximately one age exist in the blood, a 
typical quartan malarial fever ensues, with an interval of seventy- 
two hours (the length of time which a merozoit o takes to become 
the fully developed schizoid). Such a fever is called ' quariana 
simplex,' or simple quartan fc\ cr. 

If the parasites have been introduced on two different days, and 
are therefore, of different ages, the patient will develop fever on two 
successive days, and be free from it on the third day; such a fever 
would be called * quariana duplex,’ or double quartan fever. 

If, however, the parasites were intioduced on tluce successive 
days, the fever may be daily—that is to say, may be. a quotidian 
lever- -and this could only be recognized us belonging to the quartan 
fevers by its parasite, being discovered microscopically; such a 
fever would be called a ‘ quariana triplex’ or triple quartan fever. 

If the parasites exist in greater numbers and groups than usual, 
the fever may bo irregular and subeontinuous. 

There are, therefore, several types of quart an fevers—viz.:— 

A. Acute quartan malaria : — 

1. Simple quartan fever. 

2. Double quartan fe\cr. 

J. Triple or quotidian quartan fever. 

4. Irregular subeontinuous quartan frvris. 

5. Mixed infections. 

B. Chronic quartan malaria. 

Simple Quartan Fever. 

Definition. — Simple quartan malaria is characterized by attacks 
of fever recurring every seventy-two houis and separated by 
apyrexial intervals which occupy the time required by Plasmodium 
malaria to pass from the merozoitc to the fully developed schizont. 

Incubation. —This has not been determined with any degree of 
certainty. It is without doubt longer than either tertian or sub- 
tertian. Celli, by experiment, came to the conclusion that it might 
be very long—two months or more. 

By the experimental inoculation of blood, Mmchiafava and 
Bignami calculated the maximum incubation at iS days, the mini¬ 
mum at 11 days, and the mean at 14*3 days. We are not aware of 
any accurate experiment to determine the incubation period after 
the bite of infected mosquitoes. The only observation which we 
know is the very doubtful one recorded by Buchanan in 1901, 
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when anophdinc mosquitoes of undetermined species were allowed 
to bite men in India from the 9th to the 21st of January, with the 
result that one developed a temperature of 38-9° C. on the 5th of 
February, but parasites were not found, and the other cases were 
negative. 

Remarks. —The clinical description may .l»e divided into the 
febrile attack and the apyrexial interval. 

The Febrile Attack.— (ienerally t here are prodromatabefore an 
attack of quartan fever. Some, few hours previously the patient 
may complain of giddiness, weakness, main iso. headache, or even 
nausea and vomiting. If the blood is examined during the occur¬ 
rence of these symptoms, the parasites will be seen to be schizonts, 
and the commencing formation of mrrozoites may also be noted. 



In a short time the definite attack begins. It may roughly be 
divided into three stages: (n The cold stage; (z) the hot stage; 
(3) the sweating stage. 

1. The Cold Stage. -The patient begins to leel cold, cither in the 
legs, arms, or back. This sensation increases until actual shivering 
sets in. In quartan fever the rigors arc well marked and charac¬ 
teristic, and the patient may shiver until he shakes the bed; the 
■ teeth may chatter, the lips become blue, the arms and legs cold, and 
goose-skin may be present. If"t he blood is examined in this stage, 
some of the parasites may be soon fully sporulatcd, or only young 
parasites may be found. 

During this cold stage, which is the most uncomfortable of the 
three'stages, the internal temperature is rising rapidly, and the 
internal organs must be somewhat congested during the chill; for 
there are symptoms of intense headache, visual disturbance, 
. vomiting, and at times diarrhoea. The temperature, which rises 
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before the chill begins, varies at first from 100*4° to 102-2° l«. f 
but generally rises rapidly to its maximum—about 104° or 105° F. 

The cold stage does not last long, fifteen to thirty minutes being 
the average time, but it may be longer or shorter, and may be 
irregular, being preceded by a transient sensation of heat. 

2. The Hot Stage .—Gradually the shivering ceases, and the patient 
begins to feel warmer and more comfortable, though sensations of 
cold and heat may succeed one another. By degrees the sensation 
of heat increases, until the patient becomes burning hot, and as in 
the cold stage he desired to wrap himself up with coverings, now 
he desires to throw these off. The skm feels hot and dry, the 
pulse and respirations increase, the conjunctival become injected. 
Vomiting and diarrhea may take place, and an erythematous rash 
sometimes appears. The temperature reaches its maximum, and 
soon declines. 

This stage may last about three to four or more hours. 

3. The Sweating Stage.- -Towards the end of the hot stage the 
forehead is noticed to be damp, and presently the sweat begins 
to appear profusely, and great relief is ielt by the patient. As the 
sweating increases, the temperature falls rapidly and the pulse-rate 
declines. As the temperature, approaches normal the patient may 
tail into a sleep, from which lie will wake feeding much belter, and 
with a normal or subnormal temperature. The total duration of 
the attack may be about eight to ten hours. 

The Interval. —After awaking from his sleep the patient feels 
quite well, though weak, and generally goes about his ordinary work 
during the two days of this interval. But signs are not wanting 
that everything is not well; for the temperature is often subnormal 
and the pulse slow, while in the blood the developing parasites 
may be traced, and leucopenia with relative mononuclear increase 
noted. At the end of seventy-two hours t he apyrexial int erval will 
end in an attack of fever, as described above. 

The Course of the Fever. —Quartan, rightly or wrongly, is believed 
to have a great tendency to relapse, to go on for months, and even, 
it is said, for years, if not treated. The parasites rarely appear 
to multiply to any great extent in the blood, and lienee pernicious 
symptoms are usually absent. If left to itself, the fewer is supposed 
to gradually die out, but to recur at times. Spontaneous cure is, 
however, rare. 

Irregularities. —Prolongation of the atlack has been noticed. 
Marcliiafava and Bignami state that it may very exceptionally last 
for more than twenty-four hours, in which case the temperature 
shows two chief undulations—one near the beginning and the other 
near the end of the attack—separated by a marked remission. 

Children. —Children may show neither cold nor sweating stages. 
Very often convulsions take the place of the cold stage, but these 
may be so slight as not to be noticed. On the other hand, they 
may be very severe. 
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Double Quartan Fever. 

P§ In this form there is an attack of fever on two successive days, 
and an apyrexial interval of twenty-four hours. 

Typically the two attacks should be equal in severity, but often 
that is not so, for one attack is less severe t ban the ot her. As already 
stated, this may be due to two groups of parasites, inoculated on 
separate days. But sometimes quartana simplex may become 
quartana duplex, and this is explained by the fact that there may 
be a double infection, but that while there are many of one brood 
of parasites, and hence fever, tlie other brood may be so few at first 
that they require time to develop to such numbers as tire necessary 
for the production of fever. Consequently quart ana duplex may 
at first show itself by a very slight rise in the temperature on the 
second day, which increases gradually till equal to that produced 
by the stronger infection. 

Triple Quartan Fever. 

This is a quotidian or daily f«*ver produced by three broods of 
quartan parasites coining to maturity on three successive days, 
and can only be diagnosed by an examination ol the blood. 'Ilie 
three attacks may be similar, and may begin at the same hour, 
or they may vary in severity and begin at different times. In 
cpiartana triplex sometimes ail attack may be ' sub intrant ’—that 
is to say, the cold stage of one attack may begin before the sweating 
stage of the other attack is finished; but this is not common, and 
usually there is a distinct interval of normal or subnormal tempera¬ 
ture. 

A simple or a double quartan may become a triple quartan in 
the manner described above for the origin of a double from a simple 
fever. On the other hand, it may start as quartana triplex, and 
become a duplex, and finally a simplex. This may be due to the 
weakening of certain groups of parasites. Sometimes a triplex may 
directly become a simplex Iroin the linking together of two other 
groups of parasites at the same time. 

Irregular Subcontinuous Quartan Fevers. 

Quartan parasites are believed not to cause continuous fever, 
but very rarely they may cause subcontinuous or remittent fever. 
Such a condition is due to the presence in the blood of parasites of 
a J^» es ' therefore, are continually sporulating and dis¬ 

turbing the metabolism, thereby producing the remittent type of 
fever. J r 

Mixed Infections. 

Mixed infections may occur with either of the other two parasites 
-**vi z. t P. vivax or L. malaria —and an intermittent irregular fever 
be produced, only to be diagnosed by the microscope. 

Chronic Quartan Malaria. 

See Chronic Malaria, p. 1182. 
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III. THE TERTIAN FEVERS. 


Tertian malarial fever depends for its symptoms and course upon 
the life-history of Plasmodium vivax, introduced into the blood of 
man by an anopheline mosquito. Its clinical course will depend 
entirely upon whether the parasites are of approximately the same 
age or whether they have been introduced into the body on different 
days. 

If only parasites of approximately one age exist in the blood, 
a typical simple tertian malarial fever ensues, with an interval of 
forty-eight hours (the length of time which a mcrozoite takes*to 
become a fully developed schizont). Such a fever is called ' tertiana 
simplex,' or simple tertian fever. 

If t he parasites belong to two distinct broods, or have been intro¬ 
duced on two different (lays, and are therefore of different ages, 
the patient will develop fever every day. Such a fever would be 
quotidian in type, and would be called ‘ terlinna duplex,' or double 
tertian fever. 


Jf many broods of parasites are present, the fever becomes sub- 
continuous and irregular. 

1 here are, therefore, Sewial types of tertian levers- -viz.:- • 


A. Acule tertian malaria :— 

I. Simple tertian fever. 
z. Double or quotidian tertian fever, 
j. Irregular subeontinuous tertian fevers. 
4. Mixed infections. 

D. Chronic tertian malaria. 


Simple Tertian Fever. 

Definition. — Simple tertian malaria is characterized bv attacks 
of fever recurring every forty-eight hours, and separated by apy- 
rexial Intervals which occupy the time required by Plasmodium 
vivax to pass from the mcrozoite to the fully developed schizont. 

Incubation. —The natural incubation period is believed to be 
from eight days upwards. The period of incubation in experi¬ 
mental cases in which quantities of infected blood were inoculated 
varied from four to twenty-two days. The period of incubation 
after the experimental bites of infected anophelines varies from 
seven to twenty-five days. 

Remarks. —The clinical description may be divided into—(1) the 
attack of fever; (2) the apyrexial interval. 

The Attack of Fever. —There may be no prgd rpm a-t a, or, on the 
other hand, these may be most characteristic. When present, 
they take the form of pain in the head and the back, and especially 
in the bones of the limbs—more particularly the joints—which lead 
to their being considered to be rheumatic, together with a feeling 
of lassitude and illness. On the day succeeding these sensations 
the patient may feel quite well, but on the next day they may recur. 
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If treated in this stage, the fever may never develop, but if neglected, 
it will appear in the course of a few days. 

After a feeling of illness, giddiness, nausea, or vomiting, with 
perhaps a slight rise of temperature, the patient suddenly becomes 
very cold and shivers, and his symptoms resemble in detail those 
already described for quartan malarial fever, except that they may 
not be so severe. In about ten to thirty minutes the warm stage 
begins. 

As the chills diminish, sensations of warmth appear; at first 
pleasurable, they soon become intense, and the patient feels burning 
hot. The skin is hot, flushed, and [dry: the conjunctiva? injected; 
thl pulse full, quick, and often dicrotic, and the pains in the head, 
back, and limbs increase. A slight cough may be noted; vomiting 
is common, and sometimes diarrhoea occurs. Very often the white 



Fig. 620.—Temperature Chart ok a Case of Simple Tertian Malarial 
Fever, showing -jhe Effect of Intramuscular Injections of 
1 Gramme of Quinine Hi hydrochloride. 

skin shows a sallow or slightly yellowish t inge, which is also present 
in native races, but can only be seen in the conjunctiva:. The 
, heart-sounds are usually normal, but sometimes a soft systolic 
murmur can be heard, in the lungs, at times, sonorous and sibilant 
.r&les occur. The spleen is enlarged and tender, which is charac¬ 
teristic, and a soft murmur over the splenic area, like a uterine 
souffle, is said to be sometimes heard. Skin eruptions have been 
described; the commonest in our experience is erythematous or 
urticarial. Herpes may occur on the lips. 

The temperature begins to rise before the chill, and continues to 
ascend during the cold stage, reaching a maximum in the hot stage, 
-.which may be anything from 102° to 108 0 F., but is generally 
about 104* or 105° F. The warm stage may last four or five hours, 
when it passes into the sweating stage. 

The mouth becomes moist, and sweat gradually comes out all 
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over the body, and soon a most profuse perspiration may take place, 
and the pulse, respirations, and temperature may fall to normal in 
about four hours, when the patient, as in quartan fever, goes off into 
a deep. The attack lasts about ten to twelve hours, and generally 
begins in the morning, but may take place at any time of the day. 

Apyrexizl Intertill .—This lasts about thirty-six hours, during 
which the temperature is often subnormal. In the interval the 
patient may feel well, but his blood will show developing para¬ 
sites, reduced erythrocytes, and a leucopenia with a mononuclear 
increase. 

Peculiarities. —As in quartan, so in tertian fever, children may 
have neither chill nor sweating stage, but may, on the other hand, 
show convulsions. 


Double Tertian Fever. 

When parasites mature on two separate days, fever is produced 
every day, which is therefore quotidian in type, and is called a double 
tertian(tertiana duplex). The attacks are similar to those described 
above, but usually are shorter, and, of course, the apyrexial in¬ 
terval is shorter. As a rule, tlie attacks begin at the same hour 
each day, but sometimes one attack is later than the other. Very 
often one attack is not so severe as the other, but if left to itself* 
without treatment, it may become similar to the more severe attack. 



Fic. 621 .—Chart of a Case of Double Tertian Malarial Fever in the 

General Hospital, Colombo. * 

(Note postponement of attack in third and fourth days ) 


Double tertians may arise by a simple tertian anticipating. If this 
is continued after the double tertian is developed, or if one of the 
attacks of a double tertian anticipates, in course of time iL will join 
in with the originally previous attack, so that a person who is in 
the sweating stage of one attack may suddenly start the cold stage 
of the other. 

Clinical Course. —Left to itself, tertian malaria tends to a spon¬ 
taneous cure after a scries of attacks, but relapses may occur. 
Groups of more severe attacks alternate irregularly with groups of 
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milder attacks. Usually, recurring attacks take place about the 
same time on the succeeding days. 

The anaemia of tertian fevers is more easily overcome than that 
of quartan, and great exhaustion is only seen in old debilitated 
subjects. 

Two interesting points may be noticed—(1) anticipation of the 
attacks; (2) retardation of the attacks. Anticipation of the attacks 
means shortening of the apyrexial interval, so that they begin at 
short intervals. Retardation means prolongation of the apyrexial 
interval, and is generally due to the action of quinine, but may be 
due to spontaneous weakening of the parasite. 

Irregular Subcontinuous Tertian Fevers. 

Irregularity may be brought about by parasites maturing at 
different times on the same day, and thus producing an almost 
continuous fever with exacerbations and remissions; but tertian 
fever is rarely duplicated—that is to say, it rarely shows two 
distinct attacks in one day. Prolongation of the. attack produces 
a fever resembling the subtcrhnn, while in very chronic tertians 
just the reverse may take place—viz., prolongation of the apyretic 
intervals—so that fever appears at the end of seven, eight, fourteen, 
or sixteen days. 

Mixed Infections. 

Irregularity may also be produced by mixed infections of Plus- 
moth urn vivax with Plasmodium malaria, fir with haver am a malaria. 
These mixed infections can only be iccognized by the microscopical 
examination of the blood. 

Chronic Tertian Malaria. 

See Chronic Malaria, p. 1182. 


IV. THE SUBTERTIAN FEVERS. 

Synonyms. -Tropical malaria. Summer-autumnal fever, Malignant 
tertian. 

Definition.— Sublerltati malarial fevers depend for their symptoms 
and course upon the life-history of Laverania malaria, introduced 
into the blood of man by an anophelinc mosquito. 

Remarks.- -1 heir clinical symptoms may approximate to the 
type described for the other two malarial fevers when Laverania 
malaria lives mainly in the spleen and in the peripheral blood, but 
more generally the symptoms of these fevers are very different from 
those produced by the tertian parasites. The essential difference 
is that Laverania malaria can, and does, live largely in the internal 
organs, and may even concentrate its forces upon one organ. As 
clinical symptoms arc produced by the derangement of the functions 
of the organs and systems of the body, so the symptoms of these 
types of subtertian fever may point to a given organ or to a given 
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system of the body. It is in this way that the subtertian fevers can 
produce signs and symptoms which medical practitioners are more 
accustomed to associate with some other disease, and this explains 
the curious phenomenon of malarial mimicry. As the parasite 
Laverania malaria can live in any organ, it can therefore produce the 
signs and symptoms of any disease, and we know practically of no 
clinical picture which it is impossible for this parasite to reproduce, 
be it an acute illness or a chronic ailment, be it associated with 
febrile symptoms or free from fever. Hence the great necessity for 
the practitioner to be careful as to the diagnosis of malaria, and to 
remember that in atypical cases which are of frequent occurrence 
it is most difficult, and that the microscope is not infallible in its 
aid, as negative microscopical findings do not exclude a diagnosis of 
malaria, as will be emphasized, in the sect ion on diagnosis. 

The subtertian fevers arc therefore capable of division from a 
practical point of view into two great groups:— 

A. Typical Subtertian Fevers. 

B. Atypical Subtirtian Fevers. 

Til the first group comes simple sitbferfian fever, which shows an 
intermit!ency of the symptoms, which is due to the fact that the. 
time, required by a merozoite of l.arcrania malaria to attain to-the 
stage of a scliizont is tliirly-six to forty-eight hours, while n double 
infection produces a quotidian fever, and more severe infections, 
irregular, remittent, and bilious types of fever. Mixed and chronic 
infections may also ensue as in the other types. 

Tile fevers of the second group may be subdivided according to 
the syndrome which is produced, and which depends upon the organ 
or system of the body which is attacked. 

NVe will now consider these various clinical conditions. 


A. TYPICAL SI B TERTIAN FEVERS. 


The typical subtertian fevers may be divided into:- • 

1. Simple subtertian fever. 

2. Double subtertian fever. 

3. I rrcgular subt ert ian fever. 

4. Remittent subtertian fever. 

5. Bilious subtertian fever. 

6. Mixed infections. 


1. Simple Subtertian Fever. 

Definition. —This form of subtertian fever usually shows inter¬ 
missions based upon a tertian type. 

Incubation. —The incubation period has been studied by Marchia- 
fava and Bignami, who considered it to be. of nine to ten days’ 
duration when acquired by natural mosquito infect ion, and to vary 
from nine to nineteen days when acquired by experimental mosquito 
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infection. Prodromal symptoms resembling those of tertian fevers 
may exist before an attack. 

Febrile Attack. —The cold stage may be entirely absent, but it 
often occurs, and is sometimes severe. Sometimes the attack begins 
with the warm stage, in which the symptoms are very severe pains 
in the limbs, back, and head, with gastro-intcstinal disturbance itt 
the form of vomiting, diarrhoea, and coated tongue. The skin is 
often llushed and dry and sometimes icteric, while the eyes are 
injected. The sweating stage is never absent, and may be marked. 
The spleen is usually lender, as well as the liver. The four-hourly 
temperature chart is most characteristic, for the invasion takes place 
with a rapid rise to 104° F. to 105 1 F\, after which the temperature 
remains high, oscillating about i° F. The oscillation which imme¬ 
diately precedes the crisis is larger than the others, and is called 




Fig. nji.—C hart of a Ca.se of Sudterhan .Malarial Fever. 

The curve is most typir.il on the surond ilav, Iiefore quinine was administered. 


the pseudo-crisis. After this the temperature rises to its highest 
point (precritieal elevating, and then suddenly falls (crisis) below 
normal, where it rema ins, as a rule, unt il the next attack. It may, 
however, rise from subnormal to normal, and just prior to the next 
attack show a distinct depiession. This typical temperature may, 
however, be greatly masked by an absence of the sudden rise at 
the invasion, or of the precritieal elevation, or by an exaggeration 
of the pseudo-crisis, making t lie single att ack appear double. 

Lastly, the whole attack may be shorter than usual, and resemble, 
as regards the temperature, a simple tertian fever. 

The duration of the attack in subtertian fever is about twenty- 
four hours or more. 

The Interval.— The interval will be twenty-four, ten, or even eight 
hours in duration, varying, of course, with the length of the attack. 
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2. Double Subtertian Fever. 

This is a quotidian fever, caused by two broods of Laverania 
malaria. The cold stage is less marked than in a quotidian fever, 
due to quartan or tertian parasites. The temperature rises rapidly, 
the fastigium is very short, and the fall is to below normal. There 
is nothing particular to remark about the warm or sweating stages, 
which resemble those of the simple subtertian fever. The whole 
attack only lasts six, eight, or twelve hours. 

j. irregular Subtertian Fevers. 

When several broods of Laverania malaria exist together in the 
blood, it is obvious that, instead of sporulation taking place regu¬ 
larly every day or every other day, it will be irregular, and lienee 
the attacks will run into one another and produce an iriegular 
type of fever, which is commonly mot with on the West Coast of 
Africa. 

4. Remittent Subtertian Fevers. 

Remittent fevers arise by pi elongation of ordinary attacks, or by 
anticipation or subintrance, so flint two nt tacks become continuous, 
the onset of the second attack beginning before the first one is con¬ 
cluded. Duplication may also lead to a remittent fever. 

FebrUe Attaek. —These fevers may be mild or grave, and njay be¬ 
come pernicious. The sympt onint ology is briefly as fol lows: Aft or one 
or two days of prodromal lassitude, pains, and sensations of chilliness, 
etc., fever comes on without any cold stage. The skin becomes hot 
and dry, and often turns yellowish, and headache, with pains in the 
different parts ol the body, is a source of trouble to the patient. 

The. tongue is coated; thirst is sometimes intense, and may be 
associated with vomiting and purging, together with pains in the 
region of the liver, spleen, and siom.icii. The toxins affect the 
brain, causing sleeplessness, restlessness, and delirium. '1 he liver 
and spleen are both enlarged and lender, and at times there is 
slight cardiac dilatation on the right side. The temperature is 
characterized by high fever with remissions. 

Interval. —The time, of the remission is by no me.ans certain. Tt 
may take place in the. morning and the rise in the evening. Under 
treatment the parasites rapidly disappear from the peripheral 
circulation, but last longer in the viscera, so keeping up the fever. 

Course. —Mild attacks get well under the week, but without 
treatment they would soon become- the more serious or grave type 
of fever, which is part of the atypical group of subtertian fevers 
which are dealt with in the uext section. Three variations may be 
mentioned here. The first resembles t yphoid in its clinical features; 
the second is distinguished by the bilious vomiting and diarrhoea, 
with marked enlargement of the liver and jaundice, which is often 
called bilious remittent fever; and the third shows a tendency to 
haemorrhages, local gangrene, hemoglobinuria, and great weakness, 
sometimes called * adynamic remittent fever.’ 
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Remarks.— Only the bilious remittent will be considered here, as 
malarial hamoglohinuria will be treated in the next chapter on 
Tropical Hemoglobinurias, and the atypical subtertian fevers will 
be described directly after bilious remittent fever. 

5.' Bilious Remittent Fever. 

This is a type of subtertian remittent fever in which there is great 
blood-destruction/ and consequently much bile-production. We 
have seen it repeatedly in Africa, and more recently in theBalcanic 
Zone, and it is said to occur in all highly malarious districts. 

The attack begins as an ordinary remittent fever, but is asso¬ 
ciated with jaundice, bilious vomiting, and usually bilious diarrhoea, 
though in its place there may be constipation. The patient also' 
complains of pain and tenderness in the stomach and liver. After 
a few days' illness the symptoms may gradually subside, or, with 
or without hiccough, opisfuxis, or li.-vmatemesis, the temperature 
may rise considerably, and 1 he patient, becoming comatose, dies. 

\Ve have noted at times a curious intermission in the symptoms, 
of short duration, after which high fever ensues, quickly followed 
by coma and death (ride Yellow Fever-likc Typo, p. 1172). 

(>. Mixed Infections. 

Mixed inflations of L. malaria with the other malarial parasites 
arc not uncommon, and lead to a typo of quotidian fever which 
can only be diagnosed accurately by an examination of the blood 
and a differentiation of the parasites concerned. 

The blood may show only forms Itolonqmg to. 7 *. v 'na.\ :i1 and only 

forms belonging to L. m-tlarur at other times. 

B. ATYPICAL SUJJTERTIAN FEVERS. 

The causation of this group of subtertian infections is due to the 
fact that Lavcrania malaria undergoes schizogony in the internal 
organs, and is apt, at times, to specialize upon one particular organ, 
which becomes seriously affected, not merely because it has to 
bear the full brunt of t he liberal ed toxins, but also because it suffers 
from malnutrition, because its capillaries become blocked by 
swollen endothelial cells belonging to their walls and by red blood- 
corpuscles'filled with malarial parasites, as well as by leucocytes 
laden with pigment, and by the pigment and merozoites set free 
during schizogony. 

This explains not merely the special character of the symptoms 
exhibited in any case, but also t lie multiplicit y of clinical types caused 
by this parasite, and the peculiar conditions called masked malaria 
or malarial mimicry. 

These various syndromes inay for purposes of description bje 
arranged as follows:— 

I. Subtertian syndromes without localization, 

II‘. Subtertian syndromes with localization. 


ATYPICAL SUBTERTIAN FEVERS. xi 6 g, 

1 ,. SUBTERTIAN SYNDROMES WITHOUT LOCALIZATION. 

Though it is true that one and the same ease may show fever on 
one day and not on another, still, for practical purposes, it is con¬ 
venient to subdivide these subtertian syndromes into two groups, 
v according as to whether fever at the time of first examination is or 
is not a marked feature. 

A. Non-Localised-* Subtertian Syndromes without Marked 
.Fever on First Examination. 

* 

t. Haemorrhagic non-febrile type. 

2. Ameinic type. 

3. Menial types. 

4. Algidctypc. v 

5. Pseudo-alcoholic type. 

. Haemorrhagic Non-Febrile Type. —T he pat ients arc pale, very weak, 
and languid, and complain of pains in the loins and limbs. In 
most cases the whole body is covered with petechise, and tense 
indurated swellings, due to large extravasations of blood, may be 
present. The gums arc often swollen, spongy, and haemorrhagic. 
Epistaxis, haematemesis, and passage of blood per rectum may take 
place, as well as hccmopt ysis and lucmaturia from kidney or bladder. 
Some patients have large indurated spleens, but febrile syfnptoms 
arc almost constantly absent. Malarial parasites can be found in 
the peripheral blood in some cases. Quinine is the infallible remedy. - 

Anaemic Type.- -The patient shows no sign of typical malaria; 
on the contrary, lie is pallid, and possesses the lemon-yellow tinge 
of pernicious anaemia. The liver, and more rarely the spleen, is 
enlarged. Usually t here is no fever, but in some eases the tempera¬ 
ture. may rise to c)()° or u»n° F., which is common in pernicious 
anaemia. Malarial parasites may not be found in the blood, even 
after repeated examinations, while the usual signs of pernicious 
anaemia — e.g., poikilncytosis, nucleated rod blood-corpuscles, high 
colour index, relative increase of small- mononuclears in place of the 
.increase of the large mononuclears which one expects to see in 
malaria, may be present. ( 

This type of anaemia may lead the physician to suspect..#»«%n<mf 
growth in elderly patients, especially if there is vomiting and pain 
after taking food. 

Quinine acts as the diagnostic and therapeutic agent. 

Leukaemia. —Certain authors believe that malaria can cause leukaemia, but 
this appears to us to be more of the nature of a complication. 

Mental Types. —The patient is melancholic orapparentlydemented, 
of* more rarely acutely maniacal and violent, with usually a normal, 
subnormal, or but slightly raised temperature. The spleen may¬ 
or may not be enlarged, but a careful examination of the blood, 
generally reveals a mononucleosis or at times a very few malarial 
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parasites, while quinine therapy effects a disappearance of the 
symptoms. 

The violent cases may be of interest finm a medico-legal point of 
view, because the patient nc\er has tile slightest recollection of his 
acts, and cannot he held lesponsible lor them. 

Algide Type .—The patient is, as a rule, fust seen in a condition 
of such extreme collapse as to make the practitioner suspicious of 
cholera. The'nose is shaip, the checks sunken, the lips and ex¬ 
tremities cyanotic. the nails livid, th e pulse small, soli, and frequent, 
becoming thready and imperorplibJFTtWsKTh cold and clammy, 
and the respiration laboured. Thu patient may, however, be con¬ 
scious, and be able to answer questions and to complain in a weak 
voice of severe thirst. This is a verv serious and fatal form of 
pernicious malaria, and generally kills the victim in a few hours. 

Pseudo-Alcoholic Type- The patient may not have been very 
well for a few da vs, being capable of doing his woik, but irritable and 
complaining of not feeling fit. In order to carry on his duties he 
may or may not take a eeiiain amount of alcohol. Suddenly, 
during or after a dinner or at a public performance, he tumbles off 
his chair, and the. imptession at first is that he lias taken too much 
alcohol, and this may be considered to be continued by the odour 
of his breath. It will, however, noon be evident that the patient 
is seriously ill, and tin' diagnosis will be rev ised and apoplexy prob¬ 
ably instituted. Finally a blood examination will generally icteal 
a number, and sometimes a large number, of malarial parasites of 
the Miblcrti.ui type. At a post-mortem these parasites will be 
see.n 1 o be blocking the capillaries of t he cerebral coil ex. 

The poorer type of native patient will be taken as a ‘ drunk ’ to 
the local lock-up, and in the morning the so-called drunken man 
will be found to be ncrinutly ill and may even be dying. Blood 
examination generally, but not always, reveals malarial parasites. 
Generally these are serious infections, and the prognosis is grave. 


B. Non-Localized Suhiekiian' Syndkomis with Marked Fever 

ok First Fxamination. 

The non-localized subtertian syndromes with marked fever on 
first examination may be divided into - ■ 

^ I. Subiertian hyperpyrexial fevei. 

2. Subtertian syndrome* lesomblmg a pacific fever. 

3. Subtertian syndromes not resembling a specific fever. 

Subtertian Hyperpyrexial Fever. 

This type of fever is characterized by very high temperatures, 
often commencing at tlie onset of t he illness. IL may be cent inuous 
or intermittent, and often attains temperatures exceeding 105° F. 
Sometimes the temperature may reach heights which can hardly 
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be believed— e.g., in two of our cases the temperature exceeded 
108 0 F. These cases have a very serious pi ognosis, but reco\ cries 
are not unknown. 



Flci. (>Z ;-TfcMPKRA rCKK ClIAKT OK a CASr OK JlYl’IvKPYKfcXiAT. SlIUTliRIlAN 

Malaria. 


Syndromes resembling a Specific Fever. 

Tlie syndromes resembling a specific fixer may be divided into 
types as follows:- - 

1 . Typhoid-like t ype. 

2. Malta-fox ei-like ivpe. 

J. '1'ypliu.v like t ype. 

.j. Ce.lebrn spinal like type. 

5 . Yellow-lex er-hke t ype. 

(>. Weil’s-diseasc-like.type. 

7. Scarlet-fever-like t y| »c. 

Typhoid-like Type .—-This fexer resembles enteric fevei, a& may 
be judged by 1 lie temperature chart (Fig. 621). 1 he onset is slow, 
the patient apathetic, the longue coaled, and headache, present, 
while the temperature is continuous or subeditinuous. The 
abdomen is slightly tumid, the spleen usually palpable, but not large 
or hard. The blood usually shows subterliau para sit is, and the 
bacteriological examination for ‘cuterica’ is negative, but quinine 
here has but slight action on the course of the fever for sonic time. 
The complication of typhoid infections in the course of malaria is 
mentioned on p. 1184. 

Malia-Fever-like Type .—This is very rare, and resembles Malta 
fever, but milarial parasites can be easily found in the blood; while 















* 17 * 


THE MALARIAL FEVERS 


bacteriological tests for Micrococcus mdit&nsis and its allies are 
absent. Finally quinine effects a cure. 

Typhus-likc Type .—The cases exactly resemble typhus fever, 
but malarial parasites are often present in the blood, and the disease 
yields to quinine therapy. 

Cerebro-Spinal-like Type .—The symptoms are those of epidemic 
cerebro-spinalmeningitis, but t he cercbro-spinalfluid is clear, though 
f its pressure may be increased; its cellular contents are normal in 
number and character, while meningococci are absent and the blood 
shows malarial parasites. The spleen may or may not be enlarged. 



Fig. 624. —Atypical 'Suhtkrtian Malaria simulating Typhoid Fkver. 

Ilaemoculturub and serologic.il reactions for germs of the Kntcroidca 
group of fevi-rs were negative. 


Sleeping-Sickness-likc Type.—' This, which is rare, is characterized 
by low fever, slight trembling of the hands and tongue, and progres¬ 
sive general weakness, drowsiness, and occasional convulsions. 
The lymph glands in the neck are not enlarged, and the cases may 
occur in regions where sleeping sickness is unknown. Malarial 
parasites may be hard to find, but quinine in large doses cures the 
affection. 

Yellow-Fever-like Type.- - This is characterized by fever, without 
igors, severe headache, flushed face, pains in the body, pulse quick, 
full, and bounding at fir^t, severe vomiting, tenderness in the 
epigastric region, and slight albuminuria. On the third day the 
temperature, falls from 103 to 100 :j F., and the symptoms abate, 
while tlie patient feels better; but the temperature rises again, 
jaundice appears, the pulse slows to about 60-70 per minute, dark 
Drown vomit appears containing red blood-corpuscles. The 
symptoms may get worse, the jaundice may deepen, and death 
ensue. Subterlian parasites may be present in abundance in the 
blood, and quinine may be ineffective unless given in massive 
doses. ,, 

Weil’s-Disease-like Type.- Gises like Weil’s disease, with cutane¬ 
ous haemorrhages, are occasionally malarial, and*may end fatally. 
The mild type of camp jaundice may also be simulated by malaria, 
but this is rare. 
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I'm. <i2.v —Atypical Malaria simulating Malta Fryer. 

Ilasmoculliires and serological reactions for Al icrococtus mehtensis and 
M. pnranielUensis were negative. 

Scarlel^Fever-like Type. — Scarlat filiform pernicious fever is 
characterized by a diffuse scarlatiniform rasli all over the body, 
with desquamation of the horny layer and erythema of the fauces, 
and may lead to a typhoidal state in which the patient dies. 

Syndromes not resembling Specific Fevejrs. 

The subtertian syndromes not resembling specific fevers arc:— 

1. Haemorrhagic febrile type. J 

2. Hydrophobia-like type. 

3. Kussmaul coma-like type. 

4. Diaphoretic-like type. 

5. Comatose type. . 

6. Delirious type. ' 

7. Tetanus-like type. 

. 8. Convulsive type. 

Hamorrhagic Febrile Type. —This form of pernicious fever is 
apparently rare. It is characterized by haemorrhages from the 
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skin and mucosa: of the nose, bronchi, intestines, stomach, and 
generative organs, during the attack, but not during the. intermission. 

This condition rapidly produces acute grave anaemia, with' 
thready pulse, coma, delirium, convulsions, and death, or may 
become the milder type, in which fever is not a marked symptom 
{vide p. 1169). 

Hydrop)iobia-likc Type. —Signs of hydrophobia associated with 
fever, a large spleen, and malarial parasites in the blood, call for 
energetic quinine treatment,when the symptoms disappear, unless 
it is t rue hydrophobia in a malarial pat ient. 

Knssmditl Coma-like Type. —Signs* of Kussmaul’s coma coming 
and going every altcrnaie’day and associated with fever in adiabetic 
patient call for quinine therapy, even if the spleen is not enlarged, 
the blood free from malari.il parasites and mononucleosis. Occa¬ 
sionally after the exhibl ion of .1 small dose of quinine, parasites may 
be found in the blood. 

Diaphoretic TyPc.--h\ this type tlie sweating of the third stage 
of an attack is so exceedingly copious that not merely is the bed 
saturated, but a pool may even form on the floor. Such excessive ex¬ 
cretion of sweat is dangt-rou^, as t lie p.d ient becomes more and more 
exhausted as it goes on, and a most dangerous collapse may ensue. 

Comatose Type. —This may begin suddenly or slowly. If the 
latter, there, may be weakness, sleepiness, headache, disturbance of 
vision, stupor, or delirium, which ends in coma. Hut more often 
the patient is brought to the hospital quite comatose. He lies flat 
upon his back, with usually no paralysis and no alteration in the 
reflexes. The pupils may be a >ntracted and give the idea of opium¬ 
poisoning, while the patient cannot be roused to answer questions, 
but will only frown or groan. 

Hamiorrhages may be found on the skin and in tlie retina. The 
urine, which may have casts and a little albumen, is usually passed 
involuntarily, as are the motions. The heart is dilated, and the 
pulse, at lirst slow, soon becomes quick, and towards the fatal ter¬ 
mination very quick and thready. Respiration rnaj T be quiet or 
noisy. If death is to take place, the patient becomes colder and 
colder, the. tongue dry and thick, and respiration ceases. 

If he is about to recover, the coma will gradually pass away; lie 
will be able to answer questions when roused, and after a time 
gradually recovers consciousness. The speech is at times most 
peculiar, being scanning in character. 

The coma may be present one day, but the next day the patient 
maybe slightly better, with a subnormal temperature and a slower, 
fuller pulse; towards evening, however, the temperature rises, and 
the coma returns. This second attack is, as a rule, fatal. The 
fever may be remittent or intermittent. In the latter case it 
^returns before death. Quinine treatment by injection and other¬ 
wise appears to be of no avail at times, and after two or three days 
of coma, even when the parasites have disappeared from the peri¬ 
pheral blood, the person may die. 
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Delirious Type .—Tn tliis form delirium is the most marked 
feature, and in a short time is followed by exhaustion, coma, and 
death. Such cases are apt to come on suddenly, and to be mistaken 
for drunkenness, sunstroke, or mania. Tiic fever is usually very 
high. Recovery is supposed 1 o occur, but we have never seen these 
cases end otherwise than fatally. 

Tetanic Type .—Patients delirious from malaria may show 
trismus, contraction of the limbs, opisthotonos, retraction of the 
abdomen, and conjugate deviation of the eyes. The contractions 
of the muscles may relax and increase as in tetanus, and there 
may be priapism. The attack may resolve, or end in death with 
high temperature. 

Convulsive Type .—Children during an attack of fever may develop 
convulsions, followed by stupor, or even coma and death. 


XI. SUBTERTIAN SYNDROMES WITH LOCALIZATION 

The subtertian syndromes with localization may be classified 
into:— 


1. Syndromes with ' nervous system ’ localization. 

II. Syndromes with ‘ digestive system ’ localization. 
HI. Syndromes with * respiratory system 1 2 * 4 5 * 7 8 9 10 11 12 localization. 
IV. Syndromes with ‘ circulatory system ’ localization. 
V. Syndromes with ‘ ductless gland* ’ localization. - 
\T. Svndionu** with ' urogenital ’ localization. 

VII. Syndromes with ' cutaneous ' localization. 

VIII. Syndromes with ‘special sense ' localization. 


1. With 'Xkkvous System ’ Loom i/aiion. 

The atypical subteninn malarias with nervous system symptoms 
mav be classified as follows: - 

1. Meningitic tvpe. 

2. Hemiplegic type. 

j. Monoplegia type. 

4. Myelitic type. 

5. Ataxic type. 

t>. Disseminated sclerotic type. * 

7. Bulbar type. 

8. Cerebellar type. 

9. Cerebral type. 

10. Polyneuritic type. 

11. lvorsakofEtype. 

12. Aphasic type. 

Meningitic Type .—Fever with signs of meningitis may be found 
in young persons and children. The symptoms are vomiting, 
headache, retraction of the head, and rigidity of the neck, convul¬ 
sions, hypenesthesia. going on to coma and death. There may be 
hypertension and slight lymphocytosis of Ihe cerobro-spinal fluid. 
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Hemiplegic Type. —The patient may be suddenly taken ill with 
fever, and develop a typical hemiplegic attack. , 

Monoplegic Type. —This simulates a cerebral hemorrhage, but 
is associated with high fever, and in both it and the two preceding 
subtertian parasites can be found in the blood. 

Myelitic Type. —This simulates a transverse myelitis. 

Ataxic Type. —The symptoms are slow and scanning speech, great 
muscular weakness, exaggeration of tendon reflexes, ataxia, together 
with vomiting. Subtertian parasites are found in the blood. At 
first there is no fever, but this may develop later. Such patients 
generally recover on quinine treatment, or, indeed, they do so 
spontaneously. 

Disseminated Sclerotic Type. —There is scanning speech, inten¬ 
tional tremor, nystagmus, spastic g.iit, and increased reflexes, all of 
which yield to quinine therapy. 

Bulbar Type. —A fever with bulbar symptoms— that is to say, 
difficulty of speech and deglutition, with facial paralysis, or with 
a weakening of the muscles of the face and also frequently of the 
legs. This appears to be by no means rare, and yields to quinine 
therapy if taken in time. Malarial parasites are oltcn absent from 
the blood, and the spleen need not he enlarged. 

Cerebellar Type. —The symptoms of this type are ataxia, the 
patient walking like a drunken man and complaining of severe 
headache and almost complete loss of vision. • Vomit mg is frequent; 
often there is no fever, and the spleen and liver are not enlarged. 
.The blood may show parasites, and quinine therapy cures the con¬ 
dition, which may be suspected to be cerebellar tumour or abscess, 
accordingto the absence or presence of fever. 

Cerebral Type. —This type resembles a cerebral abscess to such a 
marked degree that an operation may be considered to be necessary, 
when a blood examination reveals the sub tertian parasites and 
quinine cures tlic condition. 

If there is no fever cerebral tumour may be suspected, but the 
blood examination reveals the true condition. 

Polyneuritic Type. —This type closely simulates ' wot beri-beri/ 
because the patient is (edematous, with the characteristic gait 
and loss of knee-jerks. There ir, neithci fever nor enlargement of 
the liver or spleen, but the blood contains subtertian parasites, and 
the condition is cured by quinine therapy. 

Polyneuritis without oedema is also known. 

Korsakoff-like Type. —This resembles the preceding in that the 
patient shows polyneuritis, bui in addition he suffers from mental 
symptoms, among which the most -important is the loss of memory 
for recent events, all of which disappear under the influence of 
treatment by quinine. Subtertian parasites may or may r.ot be 
present in the blood, and the liver and spleen may not be enlarged. 

Aphasic Type. —In this type motoj aphasia develops with or 
without other paralyses. 
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II. With * Digestive System * Localization. 

The subtertian malarias with digestive system symptoms may be 
classified as follows:— 

1. Pseudo-cholera type. 

2. Pseudo-dysentery type. 

3. Pseudo-appendicitis type. 

4. Pseudo-peritonir.ic type. 

5. Pseudo-liver abscess type. 

6. Pseudo-cholecystitis type. 

7. Pseudo-cirrhosis type. 

8. Haemorrhagic pancreatitis type. 

c). Gastritis typo. 

Pseudo-Cholera Type .—This is merely a great exacerbation of 
the ordinary gastro-intcstinal symptoms often met with in malarial 
fever. There is vomiting, abdominal pain, and severe diarrhoea, with 
motions typical of cholera— i.e., ricc-watcr motions. A micro¬ 
scopical examination of the dejecta may show a few leucocytes in 
stages of degeneration. The spleen may be palpable, and an 
examination of the blood will show subtertian parasites, while a 
bacteriological examination shows absence of cholera and of para- 
cholera vibros. 

During the att ack the patient is pale or cyanotic, the eyes sunken, 
the skin cold and clammy, but the temperature may be raised, and 
hiccough, severe thirst, and painful cramps in the lower limbs, may 
also be present. The urine is scanty or suppressed. Collapse, 
delirium, or coma, may precede death, or the patient may be 
sensible to the end. If the patient is to recover, the algidity 
diminishes, the diarrhoea ceases, end after a long sleep lu: awakens 
refreshed and convalescence set s in. 

Pseudo-Dysentery Type.- In thi* type t here, are two forms—viz., 
those with typical dysenteric motions containing blood and muco- 
pus, and the other with luemorrhagic motions without pus and 
with little or no mucus. Fever may be high, with great distress and 
prostration and a small rapid pulse, but at times the temperature 
may be nearly normal. The spleen may be slight ly enlarged, there 
may be history of previous malaria, and there may or may not be 
malarial parasitcs in the blood. 

Pseudo-Appendicitis Type. —The attack is sudden, with marked 
pain in the appendicular region, sometimes vomiting, and usually 
fever, but no rigors. The spleen and liver may not be enlarged, 
and there may be tenderness and rigidity in the appendicular region. 
There may or may not be subtertian parasites in the blood, but the 
condition is cured by large doses of quinine. 

Pseudo-Liver Abscess Type. —This type is associated with fever, 
often of an intermittent character, profuse sweating, loss of flesh, 
spleen often not palpable, liver enlarged, with pain on pressure all 
over the hepatic area. Malarial parasites arc usually present in the 
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blood, and the condition yields to quinine therapy by proper means. 
The condition is rare, and must not be mistaken for true liver abscess, 
which is not uncommon, and the error of making the diagnosis of 
malaria in abscess of the liver is more common than vice 
versa. 

Pseudo-Cholecystitis Type .—There is severe pain, shooting up to 
the right shoulder, tenderness in the region oi the gall-bladder, 
severe vomiting, and occasionally slight jaundice. 'J he spleen may 
or may not be enlarged, and t he same is t rue lor t he li\ or. 'J he blood 
usually shows subtertian parasites, and the condition, which re¬ 
sembles an attack of cholecystitis due to gall-stones, is cured by 
quinine. 

Pseudo-Cirrhosis Type .— '1 his is rare, and j\ characterized by the 
hepatic facies and ascites. After tapping, the liver and spleen may 
be felt to be enlarged and haul. On repeated examination sub- 
tertian parasites may be found in the blood. Quinine very slowly 
cures the condition. 

Htsmorrh-jgic Pancreatitis Type .--The attack is sudden, with 
violent pain in the epigastrium, followed by vomiting and collapse. 
Tenderness and lyinpanite.-’ may be present in the epigastrium. 
Blood examination reveals subtertian para sites, and quinine effects 


a cure. 

Pseudo-Peritonitic Type .—This iscliaracteiized by fever, pinched 
face, vomiting, pain and tenderness all over the abdomen. Malm nil 
parasites are louml in the blood, and quinine cures the. condition. 

Gastritis Type. —This is characterized by acute or by chioiue 
indigestion, yielding to quinine treatment. In old people, especially 
when anaemia is present, cancel may be suspect ed. 


III. With ‘ Kespiratokv system ’ Localization. 

It will be remembered that during the ordinary attack of any 
malarial fever there are a few dry, lather coarse, 1 files to be heard 
when the temperature begins to fall, and earlier, at the beginning of 
the attack, there are ofti-n- as fir-t noted bv Castollani—-veiy 
minute crepitations at the base, probably of pleural origin, which 
generally disappear when the temperature has reached its highest 
point. They both speedily* disappear, but every now and then, 
even in ordinary attacks, they are more pronounced, and the 
patient sutfers from cough or pain on taking a deep breath. 

Slight as these usually are, they nevertheless are. the basis of the 
respiratory system types of pernicious malaria, which may be 
classified as follows:— 

1. Pseudo-broncliitic type. v -' 

2. Pseudo-pneumonic type. „ 

3. Pseudo-pleuritic type. 

Pseudo-Bronchitic Type .—This subacute, or chronic dry bronchitis 
with litlle or no fever, is cured by a few doses of quinine. 
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Pseudo-Pneumonic Type. —This is often of tlic nature of a 
broncho-pncumonia, and is accompanied with blood expectoration, 
in the red corpuscles of which parasites may be seen, dyspnoea, and 
cough. The symptoms are better in the remission of the fever, and 
worse during the attack. The blood is full of parasites. In many 
cases broncho-pneumonia in malarial patients is not due directly 
to the malarial parasites, but is a complication due to the pneumo¬ 
coccus. 

Pseudo-Pleuritic Type.— Intermittent pleuritic pernicious fever 
has been described, with sharp pricking pain, dry cough, and 
friction sounds, which improve in the remission, and become worse 
again in the attack. 

Pleurisy of malarial origin is without effusion. 

IV. With ' Circulatory Systfm ’ Localization. 

\typical subtertian malaria with circulatory system symptoms 
•nav be classified into 

1. Pseudo-anginal typo. 

2. Endarteritis type. 

Intermittent claudication type. 

Ervthromelalgia type. 

Pseudo-Anginal Type.- -The right heart has been noticed to be 
enlarged in attacks of malarial fever, and sometimes these symptoms 
become marked, with severe pain in the cardiac region of an anginal 
nature, soruet imes accompanied by vomiting of blood, a development 
of the algide condition mentioned above, and death. 

Sometimes the anginal syndrome is very marked, but the con¬ 
dition is amenable to treatment by quinine. 

Pseudo-Endarlerilis Type.—-A superficial artery may swell, become 
hard and knotty to the touch, and extremely painful. There is 
no fever, and the blood examination may he negative, but the 
condition yields to quinine. 

At other times dry gangrene may be the only sign of an endar¬ 
teritis of a deeper and more important vessel. Search should be 
made for malarial parasites, and if time is any reason to suspect 
malaria as a possibility, quinine should be administered. 

Intermittent Claudication Type. —From time to time the patient 
is uuable to put his foot to the ground, because lie feels pain in the 
calf of the leg and there may be an absence of pulse in the dorsalis 
pedis artery or in the posterior tibial. Quinine cures the condition. 

Erythromelalgia Type. —The hands, and at times the feet as well, 
become flushed, and the patient complains of pain and tingling 
in the fingers and at times the toes also. Quinine is the correct 
treatment. 

Heart Block. —This may be due to malarial parasites. 

Raver Forms .—Certain authors admit endocarditis as bping of malarial 
origin. 
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V. With ' Ductless Gl&ds ' Localization. 

The types with which we are acquainted are those concerning the 
suprarenal capsules —viz., suprarenal haemorrhage and the pseudo- 
Addison type, and those affecting the thyroid gland. 

Suprarenal Hamorrhage Type. —The sign and symptoms are those 
of acute peritonitis, but though the blood shows no malaria para¬ 
sites, it equally shows no signs of polymorphonuclear leucocytosis. 
There is no enlargement of the spleen. Quinine should be adminis¬ 
tered, and the blood again and again examined for parasites. So 
far the cases have ended fatally as far as we know. 

Pseudo-Addison Type. —There is a pigmentation of the skin 
associated with great loss of flesh and severe asthenia, with or 
without splenic enlargement, with or without fever, with or without 
parasites in t he blood, but benefited by quinine. 

Thyroid l'ype. —Intermittent and slight swelling of the thyroid 
gland has been observed in cases of malaria. 

VI. With Urogenital 1 Localization. 

Subtertian malaria with genito-urinary symptom' may 
classified into:- 

1. Orchitic type. 

2. Ovaritis type. 

3. Priapism type. 

4. Functional generative changes. 

5. Nephritic type. 

(}. Polyuric type. 

7. Malarial hemoglobinuria. 

Orchitic Type.- Sudden severe pain in the testicles in a person . 
who may never previously have suffered from typical malarial 
fever. The testicles become slightly swollen and very tender. 
There is no effusion. The temperature rises and the patient feels 
very ill, but the symptoms may bo int ermittent. A blood examina¬ 
tion reveals malarial parasites, and quinine cures the* condition. 

Ovaritis Type. —Neuralgia of the ovaries is met with at times as a 
malarial symptom. 

Priapism Type. —This is rare and is not influenced by the Ordinary 
drugs, but is cured by large, doses of quinine. 

Functional Generative Changes. —Impotence., amenorrhcea, and 
metrorrliagia have bee.n assigi.ed to malaria. 

Nephritic Type. —A type of malarial nephritis lias been described. 

Polyuric Type- -After one or two days of malarial fever, due to 
the subtertian parasites, a pal ient may begin and continue to pass 
enormous quantities of urine, which may cause considerable alarm. 
Energetic quinine therapy will stop this excessive flow. 

Malarial Hcemoglobinuria.— This will be considered in Chap¬ 
ter XLI., p. 1213. 

- Malarial mastitis has been recorded. Quarelli has described a case of 
malarial chyluxia. 
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VII. With ' Cut^reous ’ Localization. 

Pseudo-Smallpox Type. —This is characterized by high fever, 
severe pains in the bach, associated with the papular eruption which 
appeals on the second or third day, and consists of small shotty 
papules which never become vesicles or pustules, which are especially 
abundant on the face. It may require repeated blood examinations 
to find the parasites, and the spleen may not be enlarged, but 
quinine quickly cures the condit ion. 

Herpes. —Herpes is not rare in attacks of malarial fever. It 
recurs with each attack, and usually at exactly the same spot on 
which it was situate during a previous attack— e.g.. on the lips, the 
tongue, the face, and the genital organs, etc. 

It may occur without febrile symptoms, at a time when an attack 
of fever is due. Herpes zoster is very rarely seen. 

Rarer Eruptions. — Malarial erythemata, malarial urticaria, 
malarial purpura, and malarial patchy (edema, resembling Malabar 
swellings or Quincke’s oedema, may be menl ioned. rjreralivc and 
gangrenous conditions have been recorded. 

Pigmentation. —The black hyperpigmentat ion of malaria is quite 
common, and may be present in patches, chloasma malaricum, or it 
may be diffused, and in the latter case nuty be associated with the 
syndrome ot Addison's disease (see p. 11S0). In chronic cases the 
skin takes on a peculiar pale yellow or ashy grey tinge. 

VIII. With ' Special Sense ’ Localization. 

Subtertian malaria may concentrate its attacks upon the eye or 
the ear (see also p. 2004). 

Amaurotic Type. —Duiing an attack of pernicious fever a patient 
may complain that he is unable to set:. \\ hen treated with quinine, 
as a rule sight soon returns, but more rarely blindness may result, 
due to thrombosis of the retinal vessels, and consequently retinal 
haemorrhages and optic neuritis. One eye only may be attacked. 
This condition must be differentiated from quinine amaurosis. 
In malarial amaurosis the pupils react to light, and vision is, as a 
rule, not completely lost. In quinine amaurosis the pupils are widely 
dilated, do not react to light and other symptoms of cinchonism, 
such as deafness, severe tinnitus aurium, etc., will by present. 

Aural Type. —In this there is a deafness which is not due to 
quinine, but to the lack thereof permitting the subtertian parasites 
to damage the organ of hearing. J t is rare and chronic. Richardson 
records cases simulating mastoid disease. 

Menibc’s Type. —Buzzing of the cars with giddiness, and at times 
the patient falls down. 'These attacks, which are very severe, are 
of malarial origin, but rare. The practitioner must differentiate 
this disease from aural symptoms due to quinine, which may 
induce buzzing, but seldom severe giddiness. Moreover, symptoms 
due to quinine improve or disappear on the drug being discontinued. 

Loss of taste and anosmia may be noted. Symptoms simulating a frontal 
sinus affection may occur. 
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PERNICIOUS ftALARIA. 

When any of the above-mentioned syndromes caused by the 
subtertian parasite become serious, and threaten to endanger the 
life of the patient, they are called 'pernicious malaiia,’ which is 
t herefore commonly caused by Laverania malaria. 

More rarely pernicious malaria may be due to the quartan or 
tertian parasites being present in enormous numbers in the blood, 
when the syndrome usually produced is without localization and 
most frequently of the comatose type. 

CHRONIC MALARIA. 

Chronic malaria may JCMilt from infection by any of the three 
malarial parasites, bul is usually caused by Laverania malaria, the 
subtortian parasite. 

Tlic symptoms of chronic malaria arc repeated attacks of slight 
fever, which may pass unnoticed: enlargement of spleen and liver; 
and pigmentation of the skin and mucosa*. This pigmentation is 
particularly to be noted in the tongue in dark races, while in white 
races (Icrhardt’s urobilin ictcius may be seen in the skin. Other 
symptoms are oedema about the feet, associated with amentia, 
which may be marked; the presence of malarial parasites in the 
peripheral blood during an attack of fever: and often palpitation 
** and dizziness, bronchitis and digestive troubles, and a general 
disinclination for exert ion and woik. The urine shows an increase 
of urea and urobilin. If this stale of affairs is allowed to continue, 
it may pass into malarial cachexia with enormous enlargement of 
the spleen, which is firm to the touch and not tender or painful, 
associated with a profound secondary amemia, and great reduction 
of red cells and hemoglobin, with increase, of mononuclear leuco¬ 
cytes. in hoys and girls the onset of puberty may be arrested 
(malarial infantilism). 

In malarial cachexia the apyiexial intervals aic long, during 
which search may in vain be made for the parasite in the peripheral 
blood, but it is usually found during tlic febrile attacks, which 
may be quite mild. This is a condition, however, in which blood 
examination dors not help the diagnosis as it does in other forms 
of malaria, and the clinical symptoms require to be studied, for 
the disease resembles kala-azar, while it may also be mistaken for 
ankylostomiasis. 

Chronic malaria, of course, is due to insufficient treatment of the 
acute disease by quinine. 

MALARIAL RELAPSES. 

The cure of an attack of malaria, unfortunately, does not end 
the disease, for relapses are thi; rule and not the exception; in fact, 
using an expression of Mannaberg’s, ‘ Malaria is one of those infec¬ 
tious diseases in which a relapse may be considered as an essential 
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feature/ The reason is that the parasites are not ail killed off by 
the quinine. There are two different types of relapses: the first, 
after a short interval, may be called the true relapse; the second, 
after a longer interval, may be called the recurrence. Relapses and 
recurrences arc probably caused by parasites belonging to the cycle 
of schizogony, and by the parthenogenesis of the macrogametocyte, 
which belongs to t he cycle of sporogony. 

Relapses of quartan fevers take place at irregular intervals, and 
the suggestion that they are most usual at about the twentieth 
day is not correct. Tertian fevers relapse most commonly from 
the fifth to the eighteenth day, and subtertian about the end of a 
week after the original attack, but these times are extremely vari¬ 
able. 'Iliesc relapses are historically interesting, as they probably 
represent the quintans, sextans, septan*, octans, nonans, etc., of 
ancient authors. 


Recurrences lake place after long intervals without fever and 
without reinfection. Exactly how long the para sites can lie dormant 
in the human body and then wake to activity and cause fever is 
not known. Intervals of two and three years are readily credited 
nowadays, but il is in our experience certain that the length of 
t inie may I>e much lot iger. 

Parasites can certainly be found in the blood of persons long 
after they have, left the tropics: thus, Ross mentions that they 
were found in a case in Liverpool four years alter absence from any 
malarious locality, and also states that his own father suffered from 


•ittacks once *>r twice a year, even after nine years residence in 
England. 


It is probable, then, that the old idea that the malarial parasite 
can exist or lie dormant for years iu the svsiem, and awake to re¬ 
newed ae.tiv ity when given a suitable oppoiutility, is true. During 
the apviexial intervals it must, of course, be going through a cycle 
of schizogony, but not in sufficient nunibei s to cause disease. These 


parasites will incioase rapidly, and cause fever when the general 
vitality of the body is lowered by any of the predisposing causes 
already mentioned, but especially by a chill, coming into action. 


MALARIAL REINFECTIONS. * 

lii tropical countries where there arc plenty of anophelincs and 
many inhabitants, European and native, adults and childicn, with 
numerous garnetocytes in their blood, reinfeel ions tu e found to be 
common. Many cases of apparent recurrence in these countries 
must be reinfections, which, of course, may be with the same or a 
different species of parasite from that causing the first fever. 
Repeated infections arc the great cause of the quotidian and irre¬ 
gular fevers of the tropics. 
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COMPLICATIONS. 

Many other diseases may occur in the human body at the same 
time as an attack of malaria; but of’all, the most important are 
typhoid, dysentery, pneumonia, and nephritis. 

Typhoid as A complication is, of course, due io the Bacillus 
typhosus occurring in a person who is also infected by malarial 
pafash.es, and in that sense, therefore,jthc old term ' lypho-malaria ' 
is correct. 

Dysentery may be a complication due to the Loeschia histolytica 
or to the dysenteric bacilli, but it may also be directly caused by 
the malarial parasite alone (]». 1177). 

As to whether there is or is not a malarial pneumonia is a vexed 
question; personally, we are of the opinion that a severe subtertian 
fever may produce symptoms resembling a pnpumonia, but that 
true lqbar pneumonia, when present in a maku-ial subject, is due to 
the pneumococcus, and is t hereforc a complicat ion. 

Nephritis may be found in tertian and subtertian'fevers, being 
directly due to the irritation of ihe kidney by the malarial toxins. 


SEQUELAE. 

Many so-called sequela 4 have already been described under 
Atypical Subtertian Fevers (se e p. 11(18). The possible sequelae of 
malaria arc very numerous, and maybe classified into those belong¬ 
ing to the nervous system and sense organs, the blood, the liver, 
and the spleen. 

The subtertian parasite may leave severe traces of its action upon 
the brain after pernicious attacks, and, indeed, the mind may never 
regain its old condition. Apart from the mildci; alterations of 
disposition and character, actual insanity in the form of mania or 
melancholia may result. 

t Neuritis in some form is sometimes -of malarial origin, but it is 
quite possible that alcoholic and arsenical poisoning, and, indeed, 
beriberi, may have been confused with it. We have seen cases of 
polyneuritis of malarial origin, but the condition is rare. Neuralgias 
■ have already been mentioned, and arc probably in some cases due to 
the direct influence of the malarial toxins. Tinnitus aurium, vertigo , 
deafness, anosmia, and loss of taste, are said in some cases to be 
malarial in origin. 

, .“ Severe and long-continued anaemia may result as a consequence 
Of malari#caused by the subturtian, and much more rarely by the 
other parasites. The classification and characters of these anaemias 
•have already been given in the section on Pathology, to which 
reference should be made (pp. t 144 and 1*51). 

'Cirrhosis of the liver pi malarial origin is, in our experience, much 
less frequtent than admitted by many writers. Cirrhosis of the liver 
iscommon in the tropic^, and uncertain cases is due to alcohol; but 
one of the writers has'-pointed out that, at all events in Ceylon, a 
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polyfibrosis ol liver, pancreas, and kidney can be met with which 
has'no malarial origin. 

The enlargement of the spleen has already been described, and 
rupture as the result of blows or injuries is by no means unknown, 
though not common, and requires prompt Surgical attention. We 
have only come across one case in our experience. 

Tremors are not infrequently seen in chronic malaria, thopgh 
more rare in acute malaria. Fine tremors, consisting of bilateral 
fine oscillations of small amplitude, caused by the alternate action 
of antagonistic muscles, may occur in the limbs and more rarely 
in the head. They are most common in the upper limbs, and 
especially in the hands. In the head there may be nystagmus or 
the tongue may be implicated. These tremors are increased by 
effort, fatigue, or emotion. Coarse tremors arc usually exaggerations 
of tine tremors, and arc often due to emotion, such as examination 
by the physician. Intentional tremors arc produced in the hands, 
and sometimes in the head and neck, and are due to voluntary 
movement. They are not very uncommon in malarial infections. 

The line tremors must be distinguished from the fine tremors 
due to quinine, which are not very raie when the'drug has been 
given for long periods. Those tremors disappear in days, weeks, 
or .months attcr the drug has been discontinued. 

In malarial patients coming from war zones tremors and ataxic 
movements are not rarely seeu, but these tremors are'neither 
due to malaria nor to quinine, being of hysterical origin (settsil 
lata), aud disappear often after treatment by suggestion. 

DIAGNOSIS. 

Tin; diagnosis of malaria may be simplicity itself, or, on the other 
hand, it may be most dillicuit, as there is practically no sign or 
symptom of disease of the human Oody <. 'hich U cannot mimic. We 
venture to impress upon tlifc reader the vital necessity of making 
x thorough aud careful elinUal examination, as in many cases this 
alone may be the key to a correct diagnosis. 

The positive signs of malarial infect ions’are:— 

1. Tertian or quartan periodicity, no matter what^ the symptoms 
may be. 

2. Tertian, quartan, or suhtertian parasites present in the peri¬ 
pheral bipod. 

3. Pigment in the leucocytes. 

4. Quinine, properly administered, producing beneficial effect 
upon the symptoms. 

The completnentary signs suggesting malarial infections are:—. 

1. Spleen enlarged and hard, no matter what the symptoms may 

be. * 

2. Slightly enlarged and tender spleen in cases exhibiting syndromes 
usually significant of another disease, if the usual tests for the causal 
agent of the other disease are negative. 
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3. Presence of mononucleosis in association with other features of 
malaria. 

4. Pigmentation of the skin. 

5. History of old malarial infections. 

Malaria should not be excluded by 

1. Absence of malarial parasites from the blood , even after repeated 
examinations, especially in people who have taken quinine, and 
unless the examinations have been repeated many times and at 
varying intervals. 

2. Absence of mononucleosis . 

3. Absence of enlargement of the spUni. 

4. Absence of * prompt reaction ' to quinine. 

The question of driving the malan.ii parasite from a hiding-place in some 
organ into the penpher.il blood by Riving v small* provocative dose' of quinine, 
injections of vaccines, «>i sterile milk, of strychnin, of adrenalin, by spleen 
douches, violent exercise, by ultraviolet light, etc.., has been attempted, but 
reliance cannot be placed upon these methods as a practical aid to diagnosis. 

Splenic puncture, and the subsequent examination of the blood 
obtained in this way, would help diagnosis considerably, but is not 
devoid of risk.' 

It is generally stated that a fever wliich within four days is not influenced 
by quinine in full doses is not malaria. This is correct as regards malarial 
fevers due to tertian and quartan paiasiies, but not always as regards those 
caused by the subtertian parasite. \\ c have met with oases m which the fever 
has remained unaffected, while the parasite can be found m the peripheral 
blood, notwithstanding several weeks' quinine therapy by various methods. 

In malarial cachexia James has pointed out that the microscopical is interior 
to the clinical examination, drawing attention to the fact that a iour-hourly 
temperature chart carefully kept during one of the febrile attacks will often 
show the typical curve* of subtertian fever. In such difficult cases the clinical 
signs, together with the reaction of the disease to quinine, must be utilized. 

In latent malaria tlio frequent increase of the uiobdin in the urine may bo 
of some slight help iu the diagnosis, as pointed out by Plchn, together with 
indefinite periodical rheumatoid pains. Thomson has devised a diagnostic 
method based on complement deviation, using as antigen a culture of malaria 
parasites from a heavily infected case, The reaction, however, seems to be 
positive also m cases of syphilis. Details may be found in Thomson's paper, 
British Medical Journal , Decemljcr 7, iyl8. 

The differential diagnosis of the various forms of malarial fever 
should be confirmed, no matter how evident the clinical symptoms 
may be, by microscopical examination. 

The most important diseases to differentiate from malaria arc 
typhoid, insolation, liver abscess, kala-azar, Malta lever,.influenza, 
yellow fgper, dengue, and seven-days’ fever. For the differential 
diagnoss see Chapter LX. (p. 151th which deals with the diagnosis 
of a tropical fever. 

The pernicious forms of malaria, in whatever way they attack the 
patient, will in most cases be readily diagnosed by blood examina¬ 
tion, as will also the masked form bf t he disease. 

\ 1 

Fevers due to septicaemia caused by a streptococcus, the pneumococcus, 
and the gonococcus, may resemble malaria, but can be excluded by bacterio¬ 
logical examination, as can influenza when it gives rise to an intermittent 
type of fever. 
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PROGNOSIS. 

Quoad vitam the prognosis is usually good if an appropriate 
quinine therapy is carried out, but it must be remembered that per¬ 
nicious cases tend to a high mortality, notwit hstamling all treat¬ 
ment, and even in the usual benign cases the cure is very often 
merely clinical and not complete, as is also seen in other protozoal 
diseases such as syphilis, yaws, and amecbiasis. 

There are two further points to be considered under this head¬ 
ing, and they are:— 

I. The probability of recovery, 
a. The probability of a cure. 

1. Probability of Recovery. —This depends upon:— 

la) The type of fever. 

(6) Thq, condition of the patient with regard to race, age, sex, 
physical fitness, the presence or absence of other diseases, idiosyn¬ 
crasy to quinine, and the duration cf the symptoms. 

fc) The nature of llie country in which the. patient is living. 

The Type op Fever.— Quartan and tertian infections, especially 
in the simple type, give the best prognosis, but quotidian infections 
and fevers due to t he subtertian parasite should be viewed as more 
dangerous, while pernicious malaria must be regarded as extremely 
dangerous. 

Race. —The mortality among natives of bad malarial regions is 
usually low, while that among Europeans is high. The death-rate 
in a native race which has comparatively recently been subjected 
to increased danger of malarial infections is sometimes truly 
appalling. 

Sex.—T here is a better prognosis for males than lor females, and 
there is a distinctly worse prognosis for an attack taking place during 
pregnancy. 

Age.—^C hildren often have more severe attacks than adults, but 
can usually stand quinine well, which rather balances this disad¬ 
vantage. 

Physical Fitness. —Persons debilitated by long residence in 
tropical countries or from existence upon poor foo'd are not is a 
condition to resist severe malarial infections, and therefore the prog¬ 
nosis is rendered more serious. 

Complications. —The presence of complications in any form— 
e.g., typhoid fever, etc.—naturally makes the outlook more serious. 

Quinine.—I diosyncrasy to quinine of an anaphylactic nature 
is most serious, but can be combated by commencing with very 
small doses, and slowly and steadily working upwards. 

Duration of the Symptoms.—I f the symptoms persist in the 
face of quinine therapy the prognosis is serious. 

2. Probability of a Cure. —The probability of a cure—that is to 
say, of a so-called bacteriological sterilization of a patient with 
regard to the malarial parasites—is a very doubtful matter, as the 
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affection is able to lie dormant for months and years, even after 
the tropics and any source of infection have been parted with 
entirely. At times one may be lucky enough to catch all the para¬ 
sites sporulating, and to kill them with one large and properly 
applied dose of quinine. This lias certainly happened to us with 
regard to the subtertian paiasite m certain cases, but it may have 
been accidental. The ini eel ion may remain dormant tor years, and 
be reawakened by any cause lowering the resisting powers of the 
individual, such as a chill, a traumatism, or an operation. In 
temperate climates there is often a seasonal dormancy in winter. 


TREATMENT. 

Essential Treatment. -There is one specific remedy for malaria, 
and this is Quin inti, winch should be given immediately upon the 
diagnosis ot malaria being made, aud may be administered as 
follows:- - 


A. When 


hie Patient is First seen 


in an Acute Attack. 


I. In Benign Intermittent Fevers ^Quintan and Simple Tertian) 
give quinine in solution by thomoiuh, it the patient is not sick, in 
10 grain do-.es three tiinv-. a day, or m dos.es of 15 grains in the 
morning and 15 grains m 1 In* evening. 

In a certain number of cun-.-. it is advisable to give with each dose 
of quinine 5 grains of sodium brownie 111 solut ion, in ordei to combal 
any nerve effects ot the dru flic bowels should be freely opened 
with calomel, followed by -..ilnirs. 

If the heart is not working pioperlv, caffeine citrate in 1 to 3 grain 
doses may also be administered, ulhei by the mouth 01 hypo* 
derinieally. 

If this dosage of quiniue i-s loimd to 1 h* iusulliciern, as judged by 
tlie persistence of the symptom-., me reuse it to 10 grains every 
four hours instead of t liree l lines a da}’. 

II. In Severe Intermittent , Remittent, and All Subtertian levers 
give quinine by intramuscular injection in ,1 dose of 15 grains as 
soon as the diagnosis is made. Repeat the injection daily, and in 
addition administer I lie drug by the mouth in 10 grain doses three 
times a day. 

In these feveis a» much a? 45-00 grains of quinine may be re¬ 
quired in twenty-tour hours to combal the symptoms, and should 
be given by a combination of intramuscular injections with oral 
administration. 

Sodium bromide, the purgative and cardiac drugs mentioned 
in the preceding section, may also be given. 

The injection is to be made in a thoroughly antiseptic manner. Use a vial, 
containing 15 grains of quinine bihydrochloride in 1 cubic centimetre of fluid, 
manufactured by some reputable firm. The injection may bo made deep 
into the muscles of the gluteal region, care being taken to avoid the line of the 
sciatic nerve, or deep into the loo-»u tissue, extending from the lower angle of 
the scapula to the crest of the ilium. The vials made by different firms vary 
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very much in the degree of pa?n or discomfort which they produce, but some 
(in pre-war preparations) caused very little pain if given, as should always 
be done, with the strictest antiseptic precautions. For fuller instructions 
see Method of Administration, p. 1193. 

Do not hesitate to give intramuscular injections of quinine. They 
have saved many lives, but the strictest antiseptic methods must 
be used. 

TII. In Pernicious Malaria .—Tn pernicious fevers give quinine 
at once by intravenous injection. 

The quinine injection should bo made into the median basilic or median 
'cephalic veins, and not less than 1 gramme (15 grains), dissolved in sterile 
5 cc. ol physiological Knit solution, should be injected at a time. The 
skin over the selected vein should be rendered thoroughly aseptic by 
soap and water and cnrlxiliu lotion, or by punting with tincture of iodine, 
and then a bandage tied round the arm, so as to retard the flow of venous 
blood and make the selected vein stand out. Then the needle should lie 
inserted into the vein (care being taken that there is no air in needle or syringe) 
in a sloping direction, with flic point toward', the heart, so that the injection 
can flow with the iircul it ion. The point of the needle should lie felt to be 
loose (t.c., in the vein). Tin* bandage must now he loosened and the injection 
made s lowly, the efloct on the pulse living noted. The needle is now with¬ 
drawn, and an aseptic pad fised in position by a bandage. 

The effect of quinine on ihe circulation must lx* remembered, and if the 
pulse is bad, it is advisable to give an injection of ether as a preliminary. 

If the serious symptoms persist the intrjncnous injection may be 
repeatt*il in lour hours, tint! further medication may then bc a carried 
on by intiiimuscular injections. Not more tlian two intravenous 
and two intramuscular should bn given, under any circumstances, 
in twenty four hours. 

When the serious symptoms abate the intramuscular injections 
alone should be used, and should be given once or twice a day, 
and supplemented by oral administration, as indicated above. 

B. Di : K 1 Nif 1111* ( nl'KH* OK *I1IK 1*1 Vl.K. 

I. lj the symptoms are abating the dosage of quinine may be 
reduced slowly to about 30 grains per diem, but this must not be 
done too quickly, and care must be taken to increase this dosage 
at once if there arc any signs of a return of the symptoms. 

During the course of the fever the bowels must bc.kept regularly 
open, the urine musl be carefully watched as to quantity and colour, 
and tested chemically from time to time, while blood examinations 
should also be made at times and the pulse carefully noted. 

IT. If the symptoms are not abating ihe probability is that in¬ 
sufficient quinine is being administered, and in such cases the drug 
should be carefully increased. 

If only oral administration lias been used it should be at once 
supplemented by intramuscular inject ions. 

Care should also be taken that the bowels are kept well opened, 
that a sufficiency of fluid is drunk to provide a good flow of urine, 
and that the heart's action is well supported by stimulants and by 
drugs if necessary. 
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In order to combat severe symptoms; it may be necessary to 
give 45-60 grains of quinine, or even more, per diem, but this must 
be done carefully, and the dosage must at once be reduced when 
improvement appears. As a rule, not less than 30 grains in the 
twenty-four hours shoul< 11 »e given. 

Quinine often takes effect before the expiration of four days of 
thorough treatment, but it may be necessary to continue the ad¬ 
ministration of large daily doses longer than this period. If quinine 
appears to be ineffectual in checking the symptoms, care must be 
taken to exclude any other possible cause for the symptoms. 


C. When the Acute Attack has Subsided. 


Continue to administer quinine orally for at least three months. 
During the first month give it in 10 grain doses twice or thrice 
daily. During the second month 5 grain doses thrice daily. During 
the third month 5 grain dusc*. twice daily. 


The quinine may lx* administered, as the bihydrochloridc, in crushed tabloids, 
but if it is desired to u.->e the more insoluble salts (see the paragraphs on the 
theoretical considerations lower down in this chapter) a mixture such as the 
following may lie given:-- 


Quinine sulphate 
Dilute sulpluitic •mill 
Syrup of orange 
Distilled water 


xo grains. 
to minims. 
1 drachm. 

1 ounce*. 


Euquinincmay be .substituted foi quinine foi the purposes described in this 
paragraph, but must lie gi\eii in slightly hirger doses. 

With the commencement of convalescence it is useful to give 
some tonic mixtiue such ;is: 


Iron and quinine < 1 tr.ite 
Liquor stiyi linin.'e hydroeliloratis 
Syrup of orange 
Distilled watei 


xo grams. 
3-5 minims. 
1 drachm. 

1 ounce. 


This should be taken Hirer tunes :i day half an hour after me.als. 
Sen that the pat irut ’s bowels .ire kept regulai ly open every day. 
Notwithstanding all care and energetic quinine treatment, 
relapses are prone to occur some variable time after medication 
has ceased. 


I). Relapses. 

When relapses occur after’ thorough quinine treatment it is 
advisable to combine with this drug arsenic and at times tartar 
emetic and phosphorus. 

The following mixture introduced hyC-istellani indicates the line of medica- 
t.ionsuggcstcd : — Quinine sulphate, 10 grains; dilute sulphuric acid, 10 mini ms ; 
tarter emetic, grain; rodem. £-£ grain; syrup, 1 drachm; chloroform 
water, to t ounce. 

Another formula used by Cnstcllani is: Quin, hydr., gr. x.; tartar emetic, 
gi r. I; liq. Fowled, Hfi.; syr., 3“*; aq. cldorof. ad gi. 

Two tablespoonfuls of this mixture may be taken, well diluted with water, 
every four hours. 
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In addition it may be necessary to resort to intramuscular injections of 
15 grains of quinine daily, and it is sometimes advisable to alternate this, 
every other day. by a subcutaneous injection of the phosphorated oil of the 
British Pharmacopoeia in doses of from i to 4 minims. 

The above forms the quinine-phosphorus-tartar-emetic treatment for 
malarial relapses devised byCastellani, and found useful by Quarelii and others. 

Baccelli's mixture, slightly modified, has the following formula: Quin, 
bisulph., gr, 8; ferri perchlor. (Ital.Pharm.), gr. 3; liq. Fowleri, H-J; aq.to Ji, 
It iH very bitter. 


£. Chronic Malaria. 

Chronic malaria should be treated by the methods given just 
above for relapses. Intramuscular injections of quinine are specially 
useful in this condition, and should be given in courses of fifteen 
daily injections. The courses should be repeated two or three 
times after varying intervals. 

F. Malaria in Pregnancy. 

Give lhe usual twenty-four hourly dosage of quinine, but divide 
it up into small individual doses of 2 to 5 grains. 

G. Malaria in Children. 

The dosage of quinine for children is as follows:— 


A(*e of Child. 


Dose of Quinine. 


Number df Doses in 
Twenty-Jour Hours. 


Under twelve months .. ‘J to ti grains. Six. 

1 to 3 years .. .. .. 1 to 2 grains. Six. 

3 to ro" years .. .. .. 2 to 3 grains. Six. 

io to x 6 years. 3 to 5 grains. Six. 


H. Remarks. 

It may be thought that in the above we have been too dogmatic, 
but our excuse is that we desire to lay before the practitioner our 
experience of many years of tropical practice. 
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Fig. 626.— Temperature Chart to illustrate the Benefit op Intra¬ 
muscular Injections given at + + + + + +■ 1 AS COMPARES. WITH 
the Prolonged Oral Therapy op Days Previously. 
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The dosage of quinine in use in England and non-malarial countries 
is perfectly useless in highly malarial tropical districts. 

An attempt is made in the above system of treatment to prevent 
relapses and recurrences as far as is possible. 

Details of Treatment.— -The various other points connected 
with treatment may be considered as follows:— 

A. Quinine therapy. 

B. Symptomatic treatment. 

Qulnfne Therapy. —There are a number of details which rcquiic 
elaboration wit h regard to quinine therapy, and these are:- (i) The ' 
dose; (2) the time of administration; (3) the method of adminis 
trot ion; (4) the duration of treat nirnt. 

The Dose. —To adults we generally give three times a day by the 
mouth 5 to in grains of the ordinaiv pieparalions (sulphate, hydro¬ 
chloride, etc.). The routine mixture is composed of quinine sul¬ 
phate, 5 to 10 grains: dilute sulphuric acid, 5 to 10 minims: syrup 
of orange, 1 drachm; (list illed wator, 1 ounce. We give euquininc in 
slightly larger doses. 

By intramuscular or intravenous injections we give 35 grains, 
by the rectum 30 grain**: hut when gi\en by the last melhod, some 
tincture of opium should be added, to prevent irritation, which 
otherwise is liable to occur. Five or ten grains of potassium bromide 
added to each dose of quinine will, to .1 certain extent, prevent 
tinnitus annum. Tn cases in which the heart is weak a few minims 
of tincture of digitalis should he proscribed. 

Children suffering from malaria stand quinine well, and the* 
minute doses advised in so many treatises mi the diseases of children 
arc, in our experience, utleily inadequate in the tropics. Infants 
under one year of age may receive iiom ■' grain to j ' grains six 
times a day; children between one and three years of age. from 
1 grain to 2 grains six times a day, and those In’tween three and 
ten years 2103 grains six 1 irncs a day. 

Noclit has advised the administration in adults of quinine in small repeated 
doses of 2| grains five times a day. This method is useful when there is a 
tendency to hirmoglobiniiria and in pregnant women in whom the administra¬ 
tion of full doses may induce alxnrtion; hut tins action has been greatly exag¬ 
gerated, many cases ascribed to quinine lieing due to some other cause. We 
have often given 15 gram*-of quinine daily 1o pregnant womep, hut divided 
inlo small doses of 2 to 3 grains, and in severe cases have pushed the drug 
without had effects. The addition of a little opium may prevent bad effects. 

In paticnls showing anaphylaetir symptoms such as dyspnoea dysphagia 
urticaria, etc., Hf-r.wi and Samt-Girons give quinine as follow-,: the fust day 
a * defensive dose ' of gr. $ quinine sulphate mixed with gr. 8 sodium bicar¬ 
bonate is given, and two hours later, gr. 1?,. The second day, two liouis 
after the 'defensive dose,’ gr. 3 is administered. Tin* third day, two hours 
after the defensive dose, gr 6 is given, and so on, gradually increasing the 
amount of quinine. 

Time of Administration .---The best time to give quinine to ii 
healthy person for purposes of prophylaxis, or to a convalescent for 
purposes of effecting a cure, will be at meal-f imes, and preferably 
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directly at the end of the meal, so that it can enter the blood with 
the products of digestion, and so obtain its fullest action. It has 
been our rule in most cases to advise that it should be taken directly 
after the early morning meal. 

The haemolytic action of quinine must be remembered, and the 
fact that it may by this action give the liver more work by extra 
bile production. Consequently, it is most necessary to remind the 
above class of patients to take care that the bowels are open regu¬ 
larly, and to correct by suitable aperients any irregularity that may 
exist. 

With regard to mild quartan and tertian fevers, there is not the 
slightest doubt that excellent effects are obtained by giving the 
drug four hours before ihc attack— 4 .e., before the sporulation of 
the parasite is due. In this way the merozoites arc most likely 
to be killed. This may be modified by giving the drug twice daily, 
one dose of 10 grains by the mouth in the morning, and the other 
dose of to grains at the above-stated time. This method wc have 
found most useful, as it allows for irregularity in sporulation. 

In many cases, however, wo give tlie drug three times a day, 
without regard to the conditions of parasitic life, and this method 
is apparently not less successful. 

Fn more severe farms of quartan and tertian, and in cases of 
subtertian fever in which the patient is seen for the first time during 
the attack, the drug should be given intramuscularly or by the 
mouth, when it may be administered on the fall of the tempera¬ 
ture, when the gastric irritation is lessening, and then continued by 
one of the above methods. 

In cases of serious and of perniiiaus attacks, time must not be 
wasted in waiting for temperatures to fall or for symptoms to im- 
, prove, otherwise the patient will die, and three must be no hesita¬ 
tion in giving either an intramuscular or an intravenous injection, 
according to I he severity ol the svmpt oms 

• Method of Administration.- -For practical purposes there arc 
only four methods of administration:— 

t. By the mouth. 

2. By the rectum. 

3. By intramuscular injections. • 

4. By intravenous injections. 

By the Mouth.- -If expense is no object, take the most soluble 
drug that can be got, and use either the bihydrochloride or the 
bisulphatc; otherwise the sulphate must be used. In cases of 
women and children, cuquinine may be used with advantage, but it 
should be remembered that it is very insoluble and expensive. 

The forms in which the chosen drug maybe administered arc:— 

t. Powder. 

2. Solution. 

3. Tabloid, tablet, or pill. 

4. Cachet or capsule. 
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It is presumed that no doctor would allow his patient to take quinine in a 
cigarette-paper, though non-medical people are found who have got into the 
habit of using this method. 

As regards the powder, it is an efficient method of administering 
the drug to the healthy, if given directly after a meal, but the taste 
is most unpleasant. It is certainly the cheapest method. 

The acid preparations—for example, the bihydrochloride and 
bisulphate—may be dissolved in water, but should have some 
flavouring added to disguise the taste, while the sulphate requires 
an acid, which may be provided by suspending some of the powder 
in natural limejnicc: but in order to dissolve the sulphate properly 
a mineral acid should be used, in the strength of i minim to each 
grain, but more than this will be required if the unpleasant after¬ 
taste is to be avoided. 

In hospitals the sulphat e must bo used, as it ischeap and effective, 
but it is as well to have it periodically reported upon by an analyst, 
in order to see wliat is really being given to the patients. For 
hospital use it may be dissolved in dilute sulphuric acid, and have 
some cheap form of flavouring added. v 

We have used Warburg’s tincture on the West Coast of Africa 
with apparent success in case's of chronic subtertian infection, 
which resist the ordinary methods of administering quinine, but 
care is required, as it may have a depressing effect upon the heart. 

Tabloids, tablets, and pills are pleasant methods of taking quinine 
for prophylaxis, convjdescence, and mild attacks. Moreover, they 
are extremely useful for journeys, being readily carried, but in order 
to be successful they must not be old and hard. Tlic hydrochloride 
or bisulpliatc should be used and the solubility tested from time to 
■time in water, otherwise the tabloid must be reduced to powder 
and taken as indicated .above. 

Pills and capsules are quite good when fresh, but they arc apt * 
to get hard when old, and are then useless, and must be opened 
and tlic powder used, if they form the only supply available. 

The quinine tannatc chocolates are, of course, only used for 
prophylaxis in children. 

By the Rectum .—This method may be useful in gastric disturbance, 
but is not to be compared with tlic intramuscular. Twenty grains 
of the bihydrocliloridc are made into a solution in water, and then 
mixed with an ounce of mucilage of starch solution, and used as an 
injection. It is advisable to add a few drops of tincture of opium. 

Quinoform suppositories (gr. iii.) have been used in children by Pedro and 
others. 

Intramuscular Injections.--We are not in favour of hypodermic 
injections of quinine— i.e., of injections simply under the skin— 
but strongly recommend intramuscular injections in all cases of 
malarial fever in which there is gastric disturbance, where, for any 
reason, the quinine is apparently failing to act, when the disease 
is becoming chronic, or in serious subtertian infections. For this 
-purpose the bihydrochloride should be dissolved in normal (075 per 



QUININE 


rt« 


pent.) saline solution, and carefully sterilized. Baccelli's formula 
is io grammes of quinine and 0*075 gramme (i£ grain) of salt 
dissolved in 10 grammes (2^ drachms) of water, one-tenth of which 
*is used for an injection; but the greatest care must be taken that 
this solution is properly sterile. A good formula for a solution 
which does not cause pain is Gaglio’s or Giemsa’s: Quinine hydro¬ 
chloride, 10 grammes; aquae destillatae, 18 grammes; cthylurethane, 

5 grammes, of which one-twenty-fifth portion is used for an injec¬ 
tion (1*5 c.c. of the solution contains 0-5 gramme of quinine). 

If, however, the solution is to be prepared and sterilized while 
. the patient is waiting for treatment, much time is lost. We there¬ 
fore recommend the tropical practitioner to purchase and keep by 
him the sterilottes, which are little hermetically sealed vials con¬ 
taining a gramme (15 grains) of quinine in solution. These stcri- 
lettes may be purchased from Squire and Sons, or Martindalc, of 
London; Burroughs Wellcome and Co.: or Moltcni, of Florence. 
Giemsa's solution may be obtained in similar sterile vials. 

The technique is simple: First cleanse the skin of the patient 
carefully with 1 in 40 carbolic lotion; then break off the glass seal 
of the vial at the nick in the neck, and pass the open mouth of the 
vial through a flame; then draw up the contained fluid into a 
sterilized all-glass syringe provided with a platinum iridium needle. 
Plunge the hypodermic needle deeply into the deltoid or gluteus 
inaximus, and make the injection. Withdraw t he needle, a’nd place 
a little pad of wool, wrung out in 1 in 40 carbolic lotion, on the site 
of the injection. Performed carefully in tlie above manner, there 
need be no fear of tetanus or abscess formation, and the injection 
can be repeated at will. If necessary, a stimulant or an injection 
of ether may be given in the old and feeble before this intramuscular 
injection. After repeated injections of quinine, even if adminis¬ 
tered antiseptically, hard swellings may appear at the seat of the 
injections. In such cases the hypodermics should be slopped for 
a few days, and an ice-bag may be applied to the painful part. 

Notwithstanding the objections to this method brought forward by 
some authorities, we still strongly recommend it. as we have found it to 
be most successful in intractable cases, and have never so far seen any un¬ 
toward symptoms. We advise that the hypodermic syringe and needle 
should be sterilized by rinsing with 1 in 20 carbolic acid alter boiling, as the 
carbolic acid does not interfere with the action of the quinine, and has an 
unfavourable influence upon any tetanus spores which in iy by any chance 
be present. Care should be taken Unit not too much carbolic lotion is left 
in the syringe and needle; otherwise a precipitate will form 

Intravenous Injection .—In cases of pernicious infection with sub¬ 
tertian parasites, no delay should be made in giving the patient an 
intravenous injection, biit the effect of quinine on the circulation 
must be remembered, and if the pulse is bad, it is advisable to give 
an intramuscular injection of ether as a preliminary. The same vials 
and apparatus should be used in the intravenous as in the intra¬ 
muscular injection. ' , . 

The injection should be made using a 5 *c.c. or 10 c.c. syringe. 
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into the median basilic or median cephalic veins, and not less than 
I gramme (15 grains) of the bihydrochloride dissolved in five or 
ten cubic centimetres of sterile physiological salt solution should be 
injected at a time. The skin over the selected vein should be ren¬ 
dered thoroughly aseptic by soap and water and carbolic lotion, 
or bj' tr. iodi. and then a "bandage tied round the arm, so as to 
retard the flow of venous blood and make the selected vein stand 
out. Then the needle should be inserted into the vein (care being 
taken that there is no air in needle or syringe) in a sloping direc¬ 
tion, with the point toward*: the heart, so that the injection can 
flow with the circulation. The point of the needle should be felt 
to be loose ( i.e ., in the vein). The bandage must now be loosened 
and the. injection made slowly, the effect on 1 lie pulse being noted. 
The needle is now withdrawn, and an aseptic pad fixed in position 
by «i bandage. 

Duration of Treatment.- --When the fever has subsided and the 
patient is feeling better, the administration of quinine must not be 
discontinued, because there is the fear of a relapse, caused by 
parasites which have not yet been destroyed, and which may be 
living in the spleen: or, again, 1 here is the fear of the parthenogenesis 
of the in.icrogametocyte. In order that the treatment may be suc¬ 
cessful, tlie quinine must be corn inued for a long t ime. Our rout ine 
practice has been to continue with 10 grains three times a day 
for a month after the cessation of the fever, 5 grains three times a 
day during the second month, then 5 grains twice a day during the 
third month. In some cases when the fever lias ceased it is advis¬ 
able to associate some iron and arsenic with the quinine, but ibe.se 
drugs should not be administered during the febrile attack. 

Symptomatic Treatment.-- 'Hie symptomatic treatment may be 
considered under the following headings: - 

1. Symptomatic treatment of acute malaria. 

Diet in acute malaria. 

Treatment of symptoms and special coudit 

Treatment of convalescence. 

Treatment ol chronic malaria. 

Treatment of malarial cachexia. 

Symptomatic Treatment ok Actjtl Malaria.- -The praetilioner 
who works in the tropics must oft on be prepared to do the nursing as 
well as the medical treatment. When the attack begins, the pat ient 
must go to bed, and in the cold stage wrap up well with blankets. 
At the same time arrangements must be made in case of sickness 
or diarrhoea. The treatment of this and the warm stage must be 
to encourage perspiration, by warm lime-drinks, hot tea, etc., in 
order that the toxins inay be passed out as quickly as possible. 
Ziemann recommends hot-air baths to bring on the perspiration. 
We have tried this method a few times, but have not been greatly 
impressed with the advantages. 

The headache may be relieved by cold applications, and where 
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there is no ice, dissolve some salt and juice of fresh limes or lemons, 
together with some vinegar or weak acetic acid and Florida water 
or eau-de-Cologne, in a small basin of water, and. after soaking 
handkerchiefs in this mixture,* apply them one after the other, 
changing as they get wanned, to the patient's ioiehead. 

A little stimulation of the auricular branch of 1 lie pneumogastric 
by applying some of this cool lotion to the lobule and behind the 
ear is most refreshing to the patient. 

Another method of relieving the headache and pains about the 
body is to give phenacetin and caffciu. Pheuacetin or antipyrin 
should only be given in small doses (gr. ii.-iii.), and not to debilitated 
patients. 

When the sweating begins, the patient usually feels much better, 
but care must be taken to change the damp clothing, and when this 
stage is drawing to a close a sponge over with tepid water is most 
refreshing, alter which he wdl piobably go to sleep and wake 
feeling much better. 

Diet in Acute Malaria.-- -During the attack the strength must 
be maintained by light food, such as Brand's essence or chicken- 
broth, and stimulants, m the form oi brandy or champagne, may be 
required. Milk or whey may also be given, and 111 eases of stomach 
irritation albumen water. 

During remissions broths and clear soups and milk-puddings 
should be allowed. In the intermission of a quartan or tertian, 
and during convalescence, regular meals of good plain tood may 
he gi\ on. 

Treatment or Symptoms and Sexual Cuni>i iimxs.- -Vomiting 
is often distressing, and can be relieved by sips of iced soda-water 
or champagne. When there is no ice, cover the Dot tie with a thin 
layer oi ilaiuie.1 soaked 111 water, and hang iu the bnv/e. 11 these 
simple remedies fail, and the symptom is ieall\ mgeiii, apply a 
mustaid'lcat to the pit ol the stomach, 01 give a mixture contain¬ 
ing chloioform or a hypodermic ol morphine. 11, despite all this 
treatment, the. vomiting still com inues, t he stomach may be washed 
out with slightly alkaline wat er. 

Hiccough is not oiteii present, and would be a most unpleasant 
sign. It can be checked by the mustard-leaf, by t codein, or by a 
hypodermic of morphia (gr. |). 

' Cough not infrequently worries t he patient. Jt may he. sharp and 
dry, and is best treated by codeia or morphia in some form, e.g.:- - 

Codeinae .. .. .. .. .. .. fir. 

Syrupi tolutanae .. .. .. .. .. o’- 

Aquae clilorolormi .. .. .. .. .. ad 31. 

administered every four hours. 

Constipation must not be allowed, and should be promptly 
relieved by a dose of calomel (1 to j grains), it necessary, followed 
by a saline. Ziemann strongly recommends washing out the rectum 
with warm normal saline solution as a routine practice, but though 
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we have used this in bad cases, we have no experience of it as a 
routine practice. 

Diarrhoea is at first useful in ridding the body of excess of bile 
and other waste products. Prolonged diarrhoea must be treated 
with astringents (bismuthi subnitratis or salol gr. x. every four 
hours). Meanwhile it should be borne in mind that though quinine 
is absorbed by the stomach, still, with much diarrhoea there is often 
gastric disturbance, ami therefore, if the drug is given by the 
mouth in these conditions, its ut ility may be small. 

Splenic pain and liver pain are not, as a rule, severe enough to 
make special treatment needlul, but occasionally the splenic pain 
may be severe (due to perisplenitis), when hot fomentations will 
relieve it, if it is thought necessary to use them. 

Hyperpyrexia must be treated by cold sponging— if possible, with 
ice; if not, with the mixture mentioned above, or by cold packs, 
cold baths, and cold cneinata. 

Cerebral- Malaria. —Give large hypodermic saline infusions to 
wash out the toxins (vide Algidity). 

Algidity requires special tieatinent with hypodermic saline in¬ 
jections and warm applications to the body, and especially to 
the region of the heart. The saline injections consist of sterile 
normal saline solution, and are injected by gravity from the ordinary 
glass reservoir via a long piece of indiarubber tubing and a stout 
hollow needle, such as those in the Potain’s aspirator-case. The 
usual sites for the injection are the sides of the chest, just below 
the armpit, and the outer aspect of the thighs. At least a pint 
should l»e injected in one place. Oxygen inhalations, if available, 
may also be used. 

Diaphoretic pernicious fccer requires stimulants, hypodermics of 
atropine, and ether or stiychniru*. and treatment as for algidity. 

Haemorrhagic perniciosa may be treated with calcium chloride, 
and with local applicat ions or injections of adrenalin. 

Scarlatiniform perniciosa obviously calls for dilution of the toxins 
by saline injections. 

fn pernicious cases, when the patient becomes delirious or coma¬ 
tose, the practitioner must be careful that the attendants in whose 
charge he is left are really trustworthy, as unfortunate accidents 
have been known t o happen. Particularly we warn the pi act itioner 
to make sure that the bladder has been emptied, especially in 
delirious patients,, not by mere causal inquiry, but by percussion of 
the abdomen. 

In choleraicpernic iosa 1 be treatment for cholera should be adopt ed 
in addition to quinine. In dysenteric perniciosa the treatment must 
be that suggested for mild dysentery, and, in addition, quinine, 
while the pseudo-Addison's disease is best treated in our experience 
by xo minims of adrenalin, given twice daily in addition to quinine. 

Treatment of Convalescence. —The important point to be 
‘ Remembered in convalescence is to continue the quinine in smaller 
doses for at least three months after the attack. The patient 
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should be placed on a tonic with iron and arsenic in some form, and 
if he has been seriously ill he must have a change to a colder climate. 
The patient must be impressed with the fact that he must not dis¬ 
continue the quinine on arriving in a cooler climate, as an attack 
of fever will surely take place if he does so. 

Treatment of Chronic Malaria. —If a person is constantly 
suffering from attacks of malarial fever, lie should be sent, whenever 
possible, for a change to a cooler climate in the hills or to the tem- 

f erate zone, but should, of course, continue the quinine treatment, 
f he cannot afford a change of climate, he must be placed in bed 
and given rest from work, and a course of quinine therapy by intra¬ 
muscular injections carried through. Arsenic is useful. 

Treatment of Malarial Cachexia.- -The most important fea¬ 
ture, in addition to quinine treatment, is to send the malarial 
cachectic for a change of climate, as mentioned above, and treat 
the amentia with iron and arsenic. A course of injections of 
cacodylate of quinine is often useful. 

Theoretical Considerations.—There arc u number of theoretical consider¬ 
ations with regard to the treatment which may perbujw interest the reader, 
and those may be divided mto:— * 

i. Quinine. 

2. iilfects on man. 

j. KHoots upon malarial parasites. 

4. immunity of parasiLe. 

5. Prophylactic use. 

6. Other drugs. 

Quinmnk.—'I he aim oi the treatment ol malaria is to kill the parasites 
anil to aid the exc-elinnol the toxins and relieve the symptoms ol the patient. 

Fortunately, since the days of the Countess del Chinchon, the world has 
known the value ol cinchona bark in malaria, and later it ioarnL that this 
important action was due to an alkaloid, quinine, which exists in the bark m 
the form of a hydrate, in 1807 liinz showed that quinine killed infusoria, and 
he believed that tins action was due to its checking oxidation. 

Quinine is usually sold in the torm ot the sulphate, [(t^oliajNgQb^. 
H-SOJjj.isHjO, which is only soluble 1 m 800 ot cold water, but is readily 
soluble m water acidulated with a mineral acid. The solution gives a bluish 
fluorescence. 

It must bo remembered, however, that it may not be pure, and may contain 
lime, chalk, magnesia, starch, etc. It is also important to remember that it is 
incompatible with alkali, alkaline carbonates, and astringent infusions. 

Quinine sulphate is by no means tho best preparation, for the hydrochloride, 
(CmH^NjO*).HC 1 .2 1 f a (), is soluble x in 40 of water; but belter than this are 
tho acid salts of the sulphate, called the * bisulphate/ (C2 0 1 ImNsjQs)H 2 St) 4 . 
7H2O, which is solublo imn parts of water, and ol the hyibocnlorule, called 
the ' bihydrocliloride,' (Cj 0 li^NjOfl)2HG 1 , which is soluble 1 in 1 oi water. 
Numerous other preparations are on the market, of which quiniue bihydro¬ 
bromide is rocommcudcd in persons who sutler irom doalnuss, and quinine 
valerianate in those who are very nervous; while quinine tanuale, which is not 
nearly so bitter as the other compounds, especially when made up with choco¬ 
late, has been used by Celli in quinine prophylaxis for chili Iren and in cases 
of hemoglobinuria. 

Euquinine, which is quinine etliylcarbonato, CgHgO--GO —OC^H^NjO, is 
also not so bitter as the ordinary preparations, aud is therefore suitable for 
administration to women and cluldren, but it has the disadvantage of being 
expensive and very insoluble in water, and must be given in cachets or die- 
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solved in acidulated water. It has not such deleterious effects on the stomach 
and nervous system. 

Another remedy wliich contains quinine sulphate, and which was much 
vaunted in days gone by, is Warburg's tincture, which is said to be prepared 
by macerating lor seven days the following ingredients— 

(iiains. 


Aloes socotrina* 

Khei .. .. .. .. 

Fructi archangelica} officinalis 
Kadicis inula? hclenii 
Croci .. .. •» .. 

Fructi hcmc-ili 
Creta- preparala: 

Radius gentian«e .. 

Radius curcuma: zedoaria: . 
Culieba* 

Myrrlue . # 

Polypon ofiici nails .. 

Opii .. 

Pipeiia ILICIOi 
Cinnaniouis .. 

Zingihoris 


.. 24O 

So 
So 

.. 40 

40 
|0 
40 
20 

.. 20 

.. 20 

20 

40 

2* 

4 

3 

8 


in a pint of Oo per cent, alcohol for a week; then pressing, filtering, and dis¬ 
solving in the filtrate; - 

( ii'iir, 

yuinimu sulphutis .. .. .. .. .. 173 

Cainphons .. .. .. .. .. .. 20 


and alter three (lays’ filleting, making up to the pint with alcohol. The dose 
of this mixture is 1 104 drachms. 

Other preparations »• in hardly Iks said to liavo any particular interest. 

In order, however, to bring these various prepaiations into hue with one 
another, it is necessary to have some arbitrary standard, and this is generally 
taken as quinine sulphate, which is reckoned .is equal to 1. The hydrochloride 
will then be otin* bisulphaie 1*24. the biliydioehloncLe 1-02, the bihydrn- 
bromide 1*23. the valerianate i*oi, the 1.innate 3*67, cuquinine i-o, and 
Warburg's tincture i-oq 

A 'em Suits of Quinine. —Dihydroipinnae hydrochloride (o-6 gramme= r-o 
gramme quinine hydrociilondc) is said to be have a specific ant imalanal action, 
but aurodun, cliitenm, and tetrahydro-quitune are not satisfactory. 

Cinchomn Suits —Vaunus cmchou.u salts have been used in the treatment 
of malaria, and mi Leonard Rogers has recently recommended intramuscular 
injections of ciuchomn bihydroclilonde. 

Effects on Man. —When taken by the mouth, quinine should be dissolved 
in the acid gastric juice, converted mto the bihydiochlorido. and absorbed 
completely into the blood from the stomach, especially if food is taken at the 
same time. If this does not happen, then such a salt as the sulphate may not 
be absorbed at all, as it will be precipitated m the alkaline intestinal contents. 
When given in large or frequent doses, it is apt to 11 riLate the stomach. As 
to what happens to it m the blood, there are two distinct views—one pointing 
to rapid elimination, and the other to the fact that it undergoes changes m 
the tissues. It would appear to be retained longer in the body if absorbed 
together with food. 

It can also be administered ny intramuscular injections, when it is said to be 
largely precipitated at the site of the injection. We have no knowledge 
personally of this precipitation, and our experience is tliat intramuscular 
injections have been most satisfactory, though it must be admitted that there 
are observers who think that administration per os is more valuable than that 
by intramuscular injections. It may also be given intravenously, us will be 
explained later. 

Quinine in small doses is a vascular tonic, but in large doses it is a cardiac 
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depressant, producing a fall in the arterial pressure, with decrease in the 
pulse-rate and strength. This is an important matter, to be remembered in 
administering the drug to the old and the feeble, especially by intravenous or 
intramuscular injections. On the nervous system it ui ts as a stimulant, and 
also increases the flow of blood to the brain. In the tissues it is partly 
destroyed by oxidation, and therefore the whole quantity administered is 
hardly likely to be obtained in the urine. Excretion takes place by the 
kidney almost entirely in the form of quinine dihydroxyl. It can be recovei od 
from urine by acidulating with sulphuric acid, treating with solid picric a< id. 
Altering until clear, digesting with 3 per cent, caustic soda solution, and 
extracting with cltlorolorm, ironi which the quinine can be obtained by 
evaporation. Kamsdeu and 1 jpkm lia\ e described a new process lor isolating 
quinine front urine (.Innal :s Irofnuil Midii inr and I’amMlnI'igv, May. 101 Nh 

When given in large doses, the t erebral congestion wlui h it produces causes 
bii7/.ing in the ears, deafness, due to congestion oi llu* middle ear. and lusad- 
aclie, both of which can be treated by biomules, with or without a little ergot. 
It may also cause erythematous, crythemalo-pupulai, vesicular, and urli- 
caiial eruptions. 

Quinine Htrinofilnhuiiuiu. In persons who have sujiercd from malaria 
there is no doubt lli.it quinine can cause li.cmoglohinuna. but the wav 111 
which it acts is douhttul. Steplums lxdiews tlial tin* Icumoglobiuiiiia. stands 
in no rel.itlouship to the dose ot quinine, and, turther. that a se< oml dose m.iy 
not produce the icsult. and t luil it is the blood eoiuliliou ot t In* malarial patient 
winch is the deteimining t.utoi. Our expci jviuc has lemled to show that 
tliore is a direct relationship lietweeii the quinine and the luemoglobinuria. 
Quinine acts in this way I >y causing lneuiolysis of the red corpuscles. Stephens 
anil Christophers louml that c»*ooi to o-oooHj gramme ot quimiie hamolyzed 
1 ce. ol a Mis|x*nsion ot nmmal human red cells at 17' 0 . The* hamiolylic 
action naturally increases the quantity ot Inle produced. In 11 furtlu-i remarks 
on this subject, see the next chapter, onTiopic.il ll.eino^lobinuiiasJp 1 -i |i 

Quinine Amblyopia.- -Amblyopia may result as the etiect of large doses ol 
quinine, and appears to lx* due to constriction of the retinal arteries in tem¬ 
porary cases, and to degeneration of the retinal ganglion cells and then 
processes in pcimancnl cases (see also p goo71 

On mim l-'evii In latent malaria a small dose ot quinine may o< c.isiotuillv 
proxoke a tebrde paroxvsm. Tins lias been iotnp.ned to the .utioii ol a 
small dose oi saKarsau 1 it piovoking .in c\.u cilia turn s\mpt<>nis m 
latent svj jIiiIi-. 1 Merxlieiincr’s reaction). 

Action on the t'lrru*.-- Quinine ap|K*ars to act upon the uterus, and may 
therefore produce an unpleasant elicit in piegn.nu y, though whether llus is 
really due to the quinine or to the uuilaria, «>i to the two combined, is douhllul. 

Em-bit ui’iiN Mmakim J’abasiiks- Quinine appears to particularly 
affect the mernzmtcs, tiopho/oites and schi/onts, .1 ml to ,u t miuh less vigor¬ 
ously, if at all. lijion the garnetocvtes. 

it appears to act most vigorously upon tile mero/oites, prrliaps liccause 
they are iree in the plasma ; next upon the young liopho/mtes. whose lyto- 
plasm is bioken up. ami luiallvit and the nucleus dcstioye*l, Imt it Ills unit h 
less effect upon the fully grown schizont, not pre\cnlmg sp< inflation. 

With regard to tlio garnetocytcs, it piobably has a deletenous action upon 
tlie young forms, but certainly not upon the fully grown iirnro- and macio- 
gametocytes. It is thought prohibit* that it may'act upon the v«*ry old form 
of microgametocyte, but this cannot take place, as a rule, with reg.ud to the 
ordinary fully grown Tnierogamotocvte, lor anophehnes can Ik- infected by 
the blood ot* persons containing the two kinds ol garnet ocytes even win 11 
treated vigorously with quinine. On the nuierogumoloi vie. particularly that 
of Laverania malaria, it appears to have no action. lienee, to get the full 
effect of quinine on the parasites it must lxs present in tin* blood at the time 
of sporulation, in order that it may kill the merozoiles, young sporonts, ami 
schizonts. In order to produce this effect, it is judged that the quinine must 
be present in the blood in a strength ol at least 1 111 jo,000. According to 
Thomson, though quinine lias no direct destructive action upon the crescents. 
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it reduces their numbers to less than one por cubic millimetre of blood if given 
daily in doses of 20 to 30 grains for three weeks; this action is believed to be 
due to cutting oil the source of supply by killing the asexual forms. Methy¬ 
lene blue in doses of 12 grains daily is said by Thomson to reduce the number 
of crescents, probably by some direct destructive action. Quinine-resisting 
forms of the parasite have often been reported from South America, arid have 
also been studied by Ross and Thomson, who have found a true parasitic 
relapse during thorough quinine treatment. ]n these cases the quinine dosage 
must be increased. We luive administered 2 grammes by intramuscular 
injection and 1 gramme by the mouth alter a lew hours as a single dose 
in such a case with very lxmutia.il results. 

Immunity of the Parasite. —The immunity oi the malarial parasite 
against qunune lias as yet been but little studied, but tlus is a subject of the 
greatest importance at the present time, when quinine prophylaxis is being 
extensively employed. It lias, however, Ixtun commonly noticed that the 
doses of quinine have olteu to be increased in order to cure an attack of fever 
in the individuals who have taken quinine more or less irregularly, and that 
persons who have taken quinine regularly when 111 an endemic area may have 
an attack of malarial level alter leaving tlus area and ceasing the drug. 

Prophyi ac'I ic Use.—T his will be discussed in llie section on Prophylaxis. 

Othkk 1)kuus. — it is almost a work of supererogation to mention other 
drugs 111 the treatment of malaria, such as cuprein, mercury, atoxyl, and 
treatment by the serum oi immune animals, and by violet light or in the dark. 
Methylene blue, however, lias been used by several authors in the* dose of 
2 grains every lour hours. I11 oui experience its elticacy cannot be compared 
to that oi quinine. 

Surveyor has recommended the administration of 2 grains of picric acid 
twice or three times a day by the mouth as a method oi destruction for the 
crescents of L. malaria. The drug can also lx.* administered by injections of 
sodium picrate. Nicotic and Council and more recently Falconer, Anderson, 
Michcli, Quaiclli and others have tried salvarsun 111 malaria, with only 
moderate tesults. 11 used, it must be combined with quinine. Neosalvarsan 
has been found to be useless in subtcrtian fevers, but it and salvarsau may 
act upon Plasmodium vivax intravenously or intramuscularly. For dosage 
seep. 1313. 

Tartar emetic has been used by Rogers, but the researches by lx>w and 
others have shown that when administered alone it has no eileet upon the 
malaria parasites. Kontgen therapy is useless, though the spleen may get 
smaller. 


PROPHYLAXIS. 

The very great success which has followed every serious attempt 
at prophylaxis undertaken during the last few years Inis made it 
the urgent duty of each community to scientifically apply a well 
thought out scheme of a not too expensive nature to its district 
with the view ol reducing the malaria endemic therein. 

In order that a disease may he scientifically prevented, a thorough 
knowledge of its .etiology must be acquired and disseminated not 
merely among medical men, but also among the public. We know 
that malaria depends upon— 

1. The presence of numerous human beings infected with male 

and female gametocytes. 

2. The presence of numerous anophelines in which the 

gametocytes are capable of developing into sporozoites. 

3. Free access of these anophelines to the infected human 

beings. 
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4. Air-temperatures suitable for the development of the 

malarial parasite in man and anophclines. 

5. Free access of infected anophelinesto non-immune human 

beings. 

To summarize, tiiere are three; factor*: (1) Man: (2) the anophe- 
line; (3) the air-temperature. 

In the tropics this third factor is in favour of malaria, and it 
cannot be altered; therefore methods of prophylaxis must be 
devoted to the human being and the unopheline. 

Man. —The preliminary step with regard to man is to ask his 
intelligent assistance, and for this purpose education with regard 
to disease in general and malaria in p;irt icular is required. First 
of all it was necessary to bring the medical profession into touch 
with the discoveries made by LavtTan. Munson, Ross, and Grassi, 
and this has been done. Secondly, it was and is necessary, by 
lantern lectures, illustrated pamphlets, etc., to convince the edu¬ 
cated public of the tropics of the monetary loss caused to the 
Government, the planter, the merchant- -i.e., to the employer of 
labour—by malaria. Unless this can be done, the money necessary 
for the effective prophylaxis will not be forthcoming. No one will 
deny that malaria is the greatest cause, of sickness in the tropics, 
though there may be places where its mortality is low and places 
where it is high, but that which people lail to recognize is the 
financial loss caused by this sickness. 

There lore we quote the well-known example of the Adriatic 
Railway Company, which, according to Ricchi, used to spend on 
account of malaria among b.qib workmen living in malarious areas 
no less than 1,050,000 fraucs per annum. 

But a serious attempt should be made to impress t he uneducated 
masses of the tropics with some sort of knowledge about the disease. 
This can best be done, by simple kinde.rgarten-likc instruction, with 
demonstration of actual living specimens of anopheles and their 
eggs, larvae, and pupa*, together with the presence of a young child 
with a huge spleen and of a person suffering from malarial cachexia, 
and then, at the close of the lecture, to distribute illustrative 
pamplilets in the vernacular, wrilten in simple language, reviewing 
the subject of the lecture, together with, if possible, the demonstra¬ 
tion of the larva; in a neighbouring stream or pool. 

This attempt to instruct the poorer classes of the tropics may not 
be productive of much immediate good, but it may bring home to 
them that malaria is a potent factor in causing illness and death 
among their infants and young children, and that it is caused by 
the bite of a particular kind of insect, and can be to a great extent 
prevented by proper treatment wil h quinine. 

Another method employed is to give the teachers of the elemen¬ 
tary vernacular schools a course of instruct ion in elementary hygiene, 
including, of course, malaria, so that they may be able to give their 
pupils elementary instruction in these matters. 
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Tn such inslriiclion no pamphlet or book r should be used, other¬ 
wise there is a danger of the knowledge being acquired by Kite. 
The only wav, however, to bring about any result by this method 
is to award a special grant to the school, based upon the knowledge 
of the scholars. 

All these methods have actuallv been and are being carried out, 
but in any case they are onlv pieliininaries, and any good which 
may lesult there from will not be immediate. 

Another preliminary mallei is to use the knowledge acquired 
concerning the lilc-historv ol the anopheliues. and not to build 
houses, coolie-line*,, etc . m ravines and valleys, or on the margin 
of water likelv to he a breeding-ground lor these insects. Place the 
buildings on high ground, ami. hearing in mind the lact that native 
children harbour garnet or vie-, build the houses for Knropeatis 
awav Irom the native (own oi village. 

Quinine. I.eav ing now these pielimmai n s, we come to the actual 
question ol proplivla.Ms hv ieducing the m.ilai la in man by quinine 
administration* as n commended by Korh, (Mil. Helm, I.ustig, 
Negri, and others. 

Koch's method consists in taking a largi dose grains) of 
(piinine on two consecutive days every eight or ten days lor three 
months, while (Mil's method consists in taking about 6 grains (o\jo 
gramme) of quinine daily; Helm's, in taking S grains of quinine 
every fourth day. Our own method is to give 5 grains daily, and, 
m addition, a double dose (m grains) once a week; and in order to 
enable the patient to remember the routine, we advise him to take 
the double dose on a Sunday. For children r gram of quinine may 
be given for every tlnee years of age, 01 emjuinine maybe used with 
advantage in dn**es of ± to 5 grains daily. It is not very bitter, and 
may be given with a little sweeu-m d condensed milk, as advised 
by Watson, or chocolates ot tana,He ol quinine (_» to 5 grains), as 
advised by Celli. may he administered. 

111 v« i v malarious /,om - -neb ;m-( rt aiu tropical countries and the 
Balkans, the doses m<-uti<med air not suliieieut ami should be 
increased. 

All these met hod*.. if piopeih carried out. give fairly good results, 
but it must be remembeied that unpleaVaut symptoms may arise 
after a long use ot quinine, of which the most frequent in our 
experience is a tremor of the hands; but vaiioiis other nervous 
symptoms may appear-- <?.£., iiritability. 

The advantages of quinine prophylaxis are, however, in excess of 
its disadvantages, and we stiongly lecotnineiid its use. In Italy 
special laws have been passed,due to the efforts of Celli, which 
render quinine prophylaxis practicable among the poorer classes. 
The quinine is manufactured by the State and distributed gratis 
to the poor, while employers of labour are compelled to supply 
it to their work-people, Crov erimients, municipalities, etc., can 
also help in this way by giving free quinine to the populace. 

The systematic free distribution of quinine powders, tinted if 
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necessary, and enclosed in papers, with a vernacular label informing 
tile recipient that there is no charge, is ako useful among the native 
population, as is the distribution of quinine to children in the 
schools by the teachers. The distribution must be canied out by 
itinerary dispensers, for the native will not travel far to obtain 
quinine. It is. however, necessary to see that l he quinine is actually 
taken, and the use of Tanret’s reagent will he found useful in detect¬ 
ing individuals who do not take quinine. Tanret’s reagent is pre¬ 
pared by dissolving 1*35 grammes of mercuric perchloridc in 75 c.c. 
of water, and 5 grammes of potassium iodide in 20 c.c. of water in a 
100 c.c. measuring flask. The mercuric solution is poured into 
the iodide solution under agitation and water added to the mark. 
A few drops of t his reagent are added t o about 5 c.c. of urine, ff no 
distinct turbidity appears, it means, as a rule, that quinine has 
not been taken. Turbidity indicates presence of quinine in the 
urine, but mav indi¬ 
cate also presence of 
various other sub¬ 
stances. 

By this method Koch 
freed Stephausort, 111 
New Guinea, from 
malaria, but there is a 
doubt as to whether 
the disease will not 
recur if this method 
alone is used. It must 
be remembered that 
free quinine distribu¬ 
tion on a large scale is 
very costly. 

Hite Prevention. — 

The next method is to 
prevent man from being bitten by anophelines. This may be 
effected by the constant and intelligent useot the mosquito-curtain; 
by rendering the dwelling, or certain port ions of it, gnat-proof; or 
by the application of chemicals which will keep the mosquitoes away. 
It is also advised not to go out after sunset, and to protect the 
whole body against bites. 

Firstly, with regard to the mosquito-curtain, the mesh must be 
suitable— i.e., twenty to twenty-four meshes to the square inch. 
The lower part of the net should be tightly tucked in under the 
mattress: on no consideration whatever must it be allowed to hang 
loosely or to fall on to the ground. It should be in position in the 
early afternoon, and must be in good repair, for if it is torn it is 
worse than useless, becoming a mosquito-trap. It must be kept 
clean, especially at the top, which is apt to accumulate all sorts of 
queer things from the roof. Never travel into a malarious region 
without your own net, as the condition oi those in rest-houses may 



I'u;. /127. —The Simi’sonette designed to 
PUOrKCr THE WHVKI-R KKOM MoSQHXTO BlTES. 
(|<"iinn .t photograph given us l>y Mrs. Mary 
Simpson.) 
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be far from good. The Simpsoneite ant i-mosquito and flj’ protective, 
non-inflammable headgear, designed by Mrs. Mary Simpson is most 
useful, as it can be worn under or over the helmet or hat as well as 
when lying down or sleeping. 

Secondly, with regard to gnat-proof rooms or houses, these can 
be easily constructed at but slight cost by using wire-netting of 
twenty to twenty-four meshes to the inch, preferably the latter. 
Rooms and verandas enclosed in this way are a great convenience, 
preventing molestation from mosquitoes and other insects. 

The Irrigation Department of Ceylon possesses movable mos¬ 
quito-proof rooms, which its engineers can take with them as their 
work requires. Those are constructed of a wooden framework, 
supporting the gan/e, and have a double door. They are only 
12 feet by 12 feet by N feet, and can therefore bo erected inside the 
room of a native house if desired, or on a veranda. The cost is 
small. 

Hospital wards ought certainly to be rendered gnat-proof in 
malarious districts, as persons are often found in the wards with 
their blood teeming with gametoevtes. Hence, if there are any 
suitable anophelines in the hospital, the chance of future patients 
suffering from other diseases becoming infected is considerable. 

With regard to coolies, the third method has been tried to a 
certain extent with success -vir., that of rubbing all over the body 
an oil composed of i£ parts of citronella oil, r part of kerosene, 
and 2 parts of cocoanut oil, to which 1 per cent, of carbolic acid 
is added. Coolies seem to like tins mixture, which is called the 
1 bamber-green oil.’ Menthol, cinnamon oil, eucalvptol, camphor 
ointments or powders, may be used. 

Electric fans and punkahs are secondary methods of preventing 
anophelines from biting human beings. 

Sulphur. —According to some authorities, mosquitoes and flies will not 
l>itc persons who take small doses of sulphur regularly, but this is not so in 
our experience. 

The healthy may also be segregated as far from sources of infection 
as possible. This may be temporary or permanent, according to 
local conditions. 

The Anophelines. —It has already been indicated that it is not 
necessary to exterminate the anophelines in order to prevent 
malaria, but that all that is needful is to reduce their numbers. 
The objection has been raised to anoplielinc destruction that as 
fast as they are destroyed in a given area others will immigrate 
into that place from surrounding areas. 

Ross has rather aptly answered that objection by pointing out 
that if the human birth-rate in a place was suppressed without 
attracting special immigration, the population would soon decrease, 
and Professor Pearson, on conjectural bases, has shown that if mos¬ 
quito propagation is suppressed within the circular area of a mile, 
the mosquito density at the centre will be 3 per cent., a quarter of a 
mile from the centre 18 per cent., and at the periphery 75 per cent. 
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of the density surrounding that area. A square one mile wide will 
have a central density of 2 per cent., at a quarter of a mile from 
the boundary n per cent., and at the boundary 50 per cent, of the 
surrounding density. N 0 experiments have, however, been carried 
out to determine whether these assumptions arc correct. 

There is, however, no doubt that anophcline reduction leads to 
the reduction of malaria. The work done under Ross’s direction 
at Ismailia proves this, for the cases of malaria were reduced from 
1,551 in 1902 to 37 in 1905, and these latter were all relapses.. The 
cost of this is given as 50,000 francs for drainage and filling up of 
pools, with a yearly expenditure of 18,300 francs, which worked 
out at 2*3 francs per head of population. 

Travers and Watson at Klung and Port Swetteuliam, in the 
Malay States, by similar methods reduced the cases of malaria 
admitted into the hospitals from 610 in 1901 to 23 in 1905, while 
the cases from the surrounding district in which no antimalarial 
methods were employed were 197 in 1901 and 353 in 1905. The 
children found infected in the two towns in 1905 amounted to 
o*5 per cent, of those examined, while in the surrounding district 
they were more than 23 per cent. The financial saving is also 
shown by the fact that Government employds in 1901 obtained 
23(1 sick certificates, amounting to 1,02(1 days’ leave, and in 1905 
only 4, amounting to 30 days’ leave. The cost to the end of 1905 
was £10,100, with a yearly expenditure of £410. The cost up 
to the end of 1905 worked out at £1 49. per head of the popu¬ 
lation. 

Similar work has been done in Hong Kong by Dr. Thompson. 

In Panama, under American rule, the measures taken are very 
elaborate and systematic, because the sanitarian is given a free 
hand, and economy is not considered where health is in question, 
with the result that malaria and yellow fever have disappeared. 
There can therefore be no doubt 1h.it the destruction of anophe- 
lines will lead to the diminution of malaria. 

The Insect.- -!'ho measures which arc used may be classified into 
those directed against the insect and those against the larvae. With 
regard to ihe insects, fumigation with some substance such as 
sulphur (2 pounds fo be burnt for every 1,000 cubic feet of space) 
or pyrethrum will Stupefy them and cause them to fall to the ground, 
when they cau be sw cpt up and burnt. This is useful in dealing with 
individual houses prior to residing therein. The insects may also 
be destroyed in houses by the use of the hand-net as advocated 
by Ross and Gorgas, while the use of a hand-fan is also recom¬ 
mended. Mosquito traps have also been used and Giemsa's 
pyrethrum sprays. 

Spraying is specially useful for outhouses, stables, etc., and in 
addition to the pyrethrum spray weak formalin may be used. 

The Larva .—It is, however, against the larvae that measures are 
most easily taken, and these include:— 
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A. 


B. 


Engineering works intended to eliminate breeding places: — 
i Draining swamp*, 
j. Di dining roads. 

Billing in hollows 
|. framing streams. 

5. Making emit iinioiis tli ams along ravines, etc. 

K Planting tree* .it intervals, not close together (this is 
both ornamental and usetnl), or the thinning down 
of dense plantations until the trees are at intervals, 
and the removal of trees with rot-holes, which, how¬ 
ever, may be Idled. 

7. Segregation either ol the whole community, by altering 
tl«‘ residences from some \ cry ml voted area or partial 
segreg.ition of .1 chosen portion ot the community 
from tlie woi-*• iuficted portion. Simpson recom¬ 
mend-. that at least a zone of 300 yaid* in width, 
preleiablv _joo yards, should separate the residential 
kurope.m quarter* horn tin* Native town. Since 
segregation haslueu introduced in West Africa, a 
considerable improv. mold in the health of the Buio- 
pean comnninity has taken ]>laee. 

S. Jiflicieiit drainage to keep down subsoil water-level. 


Sanitary works: 

1. Removal ol small i olleetions of water. Regular in- 

speetion of < omponnds and eaieful collection and 
disposal of household utensils likely to harbour 
mosquito larv.e. Repair ot house gutters. 

2. Oiling collection* ol water with kerosene (crude pet 10- 

leum) bv means of spiays every ten days, 1 gallon 
being allowed for 1,000 square yards. 

J. Lareicides. -Measure the length and breadth of the 
area of water and add 1 111 20,000 to 1 in 50,000 
sanitas okol or 1 in 40,000 izo-izal, or the Panama 
disinfectant. 


Wise and Minnett have recommended that 1 ounce of crude carbolic arid 
be added to evciy 16 cubic feet of water, thus giving a dilution of 1 in ni.ooo, 
which they maintain will kill the larva* without injuring any animal which 
might happen to drink the water. 

4. SYzcrM/Hg wells, cisterns, cesspits, etc., with wire gauze. 

5. Removal of plants likelv to contain water and act as 

breeding-places (t he following may be specially noted 
bamboos, pineapple plants, travellers’ palms, fibre 
plants!. Water-weeds in streams should also be 
removed, as the larva: are often found to be protected 
by these against their natural enemies. Water- 
weeds should be removed before oiling. Brush and 
grass should be cut. 

6 . Introduction of fish, especially' millions,' into collections 

of water. 
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It is always easy to find some local fish which will eat larva; readily. Thus, 
in Bengal the larvip-catmg fish are: Huplochilus panchax. H. melastigma, 
A mbassts nama, A. ranga, A nabas sea miens, Harlots tiefo, and several species 
ot Trichogaster. Tadpoles and watcr-lioatmen also eat mosquito larvae. 

7. Growth of weed in wat or, especially Lenina, t ho duckweed. 

8 . Attention to the non-st;ignat ion oi water in gutters. 

Summary. —Every district must be considered separately, and a 
systematic malarial survey having been made, those methods should 
bo applied which seem most adapted for success. A combination 
of methods must bo better than any one individual method. In 
any case, a definite scheme should be devised, and thoroughly 
and continuously carried out. But a word of caution is necessary. 
Having made the survey and estimated the cost, firstly, leave a 
good margin for contingencies, and, secondly, insist upon an 
adequate supply of money being provided: but it is not necessary 
to embark upon an expensive scheme, as a great improvement can 
he effected with but little expoiulituie. It is, however, important 
to make a beginning, and in attempt to gam the confidence of the 
public, as to-day there is no dilticulty with the authorities, who 
are usually very willing to help. 

The methods mentioned above may be summarized as follows:— 

Reduction of Bites. -Mosquite-net, screening the house, use of 
fans, list 1 of hand-net, use of protective oils. 

M osquilo Reduction. - -Insects may he killed by hand-net. by culi- 
cides. by natural enemies, or inconvenienced by diminution of dense 
vegetation. 

Larva' may be attacked by removing, oiling, or screening col¬ 
lections of water, natural or in plants, by introducing lisli or beetles 
into watei, or by the engineering works mentioned above. 

The smaller methods are usually carried out by gangs of workmen 
-■■mosquito brigades—under trained supervisors. 

Case Reduction. —By quinine prophylaxis and by segregation. 

Relative Values. -The relative merits of protection against mos¬ 
quitoes and quinine prophylaxis have been investigated by Culli, 
whose results are embodied in the following table: - 

Relative Values of Quinine Prophylaxis and Antimosquito 

Protection. 




Quinine 

Prophylavis 

alone. 

Anti- 

Quinine Pro- 

Method of Prophvla \is. 

1 

Xone. 

mosquito 

Protection 

alone. 

. phvlai is plus 
A n/i mosquito 
Protection. 

| 

Percentage ol infections .. j 

33 % 

»*% 

3 * 5 % 

1 * 75 % 


Results. — In British Guiana the cases treat ed in hospitals have 
been reduced from 33,748 in 1906-07 to 7,384 in 19x2-13. In the 
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Panama ('anal Zone the death-rate from malaria in 1881 was 20*5 
per 1,000; in 1911 0*96 per 1,000,. The malaria cases in 1906 were 
821 per 1,000, and in 1911 184 per 1,000. In Ismailia in 1900 there 
were 2,284 cases ; in 1906-08 not a case. Tn Kuala Lumpur the 
death-rate was 9*7 per 1,000 in 1907, and 3*9 per 1,000 in 1914. 
These figures speak for themselves. 
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CHAPTER XLT 

THE TROPICAL 11 Ai M ()(i LO HIN U RIA S 


General rcm.iiks—M.iUui.il hn.'inogluhiiiim.i- Ouiiime lunuogloliuum.i- 
Hl.u kvr.iler lever- RelerenuiS. 


GENERAL REMARKS. 

HJ£.\io<;u>uixi:ki.\ or 1 lu* picseiice ol moir or loss alt m il luemo- 
globm in the urine, is lomid in .1 mimbti ol conditions which ina\ 
be approximately classified into: 

r. The Symptomatic Hemoglobinurias, which occasionally occur 
in the course oi such diseases as mnlaiia, Raynaud's disease, the 
acute specific fevers, and after severe burns. 

2. The Toxic Hsmoglobinurias, which are brought about by the 
action of a number of drugs, as, for example, quinine anti its sails, 
chlorate of potash, antipynn, carbolic acid, and naphthol,' and by 
certain vegetables used as food, as, for example, certain beans 
(Pavism, vide p. 201). 

.5- The Specific Hemoglobinurias, which are specific diseases, such 
as Idackwater fever and paroxysmal h.emoglobinuria. 

In the tropics we are concerned with one eiititv in each of these 
groups— via.: - 

1. Malarial li.einoglobiminu. 

2 . Quinine li.einoglobiiiuria. 

». Sjiecilic Idackwater fe\er. 

1. MALARIAL HEMOGLOBINURIA. 

Definition. --Malarial hemoglobinuria is simply a Ineinoglobmuria 
calist'd by Larcrania mala rue (Irass and l'eletti, iJhjb. 

History.--I'li is lorm of lucinoglobiimria has been much couliised 
with quinine lucmoglobinuria and with Idackwater fe\er. It is 
simply a haemoglobinuria occurring in the course of atypical sub- 
tertian malaria, and caused by the malarial parasites.' Stephens 
has seen it associated with quartan parasites. 

Etiology. —The ;ctiological factor is malaria ■ Hra^si and T'el- 
letti iHqti, together with some other factor, which inhibits the 
production of ant ilmnolysins. 

Climatology. —The distribution is coextensive with the distribu¬ 
tion of the more severe forms of malaria, and is theiviorc most 
evident in the tropics and subtropics. 

1213 
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Pathology. —As has been shown by de Blasi, Brem, and Zeiler, 
the malarial parasites give rise to a haemolysin which probably 
varies in quantity and quality with different strains of parasites, 
but is kept in check by the action of antihamiolysin, which is 
formed in the body, but which under certain circumstances— e.g., 
exposure to the weather, etc.-- may fail to be produced in sufficient 
quantities, and haemoglobmiemia with lucmoglobinuria may occur. 
Brem found that three parts oi a ha*molysin extract from a case of 
pernicious malaria completely destioyed (luemolyzed) one part of 
a 5 per cent, suspension ol erythrocytes in twenty minutes. This 
h.cniolysin is thermolabile. Zeiler and Brem have also demon¬ 
strated the presence oi antilneinolysin in the serum of normal indi¬ 
viduals as well as in that ol persons suffering from pernicious 
malaria. It would therefore appear as though the .presence or 
absence of haemoglobin in an attack of pernicious malaria depends 
upon the relationship between the quantity of haanolysin produced, 
and the amount of ant lfnemolysin also produced. 


Bijou considers that the resistance of the red corpuscles to lysin 
is diminished, and Gasbarrini believes that the lysin lies inside the 
red cells. 


Symptomatology.- The symptoms are those, of an attack of per¬ 
nicious malaria, in which the main feature is the presence of hemo¬ 
globinuria, the other symptom 1 ; being high fever, shivering, vomit¬ 
ing, great prostration, and rapid anemia. 

Diagnosis. -The diagnosis is to be made by first demonstrating 
the presence of L. malaria in the. blood, and then by the rarity of 
severe jaundice. 

Treatment.- -This is the same as for other forms of atypical sub¬ 
tertian malaria (p. i ltfS)- viz., quinine, in large doses, before which 
calcium lactate in 5 to 10 grain doses may be given wit li advantage. 

Prophylaxis. The prophylaxis is the same as for malaria. This 
has been exemplified in Robert villc, an Algerian village which was 
highly malarious and where the malarial fevers were associated with 
pyrcxial lucmrtglobinuria. After 1910, when preventive measures 
were instituted, according to CiavaJdini, the malaria decreased and 
the luemoglobimiria disappeared. 


2. QUININE HEMOGLOBINURIA. 

Definition.—A11 acute non-contagious fever caused by the ad¬ 
ministration of any of the ordinary salts ol quinine, in certain cases 
of malarial cachexia and chronic malaria, and characterized by 
haeinoglobimemia and luemoglobimiria. 

Remarks. —Sir Patrick Manson has pointed out that an attack 
of hemoglobinuria can he produced in certain cases by the ingestion 
of a single small dose of quinine. Ross and Low have repprt cd such 
a case, under the care of Sir Patrick Manson, where the administra¬ 
tion of a 9-grain dose of quinine was followed by hemoglobinuria 
in a few hours. Kctchen has recorded a case of seven consecutive 
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hemoglobinurias in the same individualJn whom each attack was 
the sequel to a dose of quinine. We have met with similar cases, 
but our maximum is six attacks in one year. 

History. —Veratas in Greece, in 1858, was the first to draw atten¬ 
tion to this form of fever, and to definitely ascribe the hemoglobin¬ 
uria to quinine, and he was followed and supported by Tomaselli, 
Grocco, and many other Italian and Grecian observers. Later 
Plchn, Koch, and others, have strongly advocated this theory, but 
these last observers have applied this one hypothesis for the ex¬ 
planation of all the conditions included under the term * blackwator 
fever.’ 

Climatology. —The attack can take place anywhere for the first 
time, provided that the individual is suffering from chronic malaria, 
etc., and the unknown factor or factors to be mentioned below, and 
has taken the requisite dose of quinine. 

/Etiology.- —The causation of this condition is the administration 
of quinine in cases of malarial cachexia and chronic malaria, but 
this is not the entire .etiology, otherwise the condition would be 
more commonly met with than at present, and also it is quite safe 
to administer quinine to the majority of cases of chronic malaria 
and malarial cachexia without causing luvmoglohinuria. More¬ 
over, the administration of a dose of a salt of calcium prior to the. 
quinine will preve.nt the luemoglobinuria, which in the same indi¬ 
vidual has occurred after such administrat ion. 

_ From one observation which, we have made we would throw out the sugges¬ 
tion that one of the other factors in quinine lva*mog]obinuria may bt* the 
condition of the kidney, and that the situ of the hiemolysis may lx- in that 
organ. 

Pathology.- -The pathology of quinine luemoglobimtna is but 
little understood, but it has been very ably studied by Barratt and 
Yorke, who demonstrated the action oi quinine in alknloidal form, 
and as the bihydrocliloride as well .is hydrochloric acid and sodium 
hydrate upon healthy red blood cells, and found that:— 

1. All the above-mentioned agents produced luemolysis. 

2. tn equimnlcculur concentration the luemolytic power is nearly 

the same. • 

3. The luemolysis produced by quiniiu* (alkaloid) resembled a 
catalytic action, and took place at a inouomolocular rate. 

During life it is not possible to reach a percentage of quinine 
in the blood sufficient to cause luemolysis, owing to the toxicity of 
the drug. 

With regard to the action of the quinine, some, observers believe 
that it produces the haemolysis by lowering the osmotic pressure of 
the blood plasma. 

Morbid Anatomy.-- We are not acquainted with any direct 
observations on this subject, but the appearance of the kidney in 
people who have (lied from pernicious malarial fever in which large 
doses of quinine have been administered without success resembles 
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both macroscopically and to some extent microscopically the 
kidney seen in blackwat er fever. 

Symptomatology.— The general symptoms resemble those of an 
attack of blackwat cr fever, but are not so severe, and the jaundice 
is slight or absent. 

Diagnosis. —The history of the attack following the administra¬ 
tion of quinine in persons suffering from malaria cachexia or chronic 
malaria may give a clue. 

It is suggested that the rale nl li.cmolysis of the eryt luoeytes, when treated 
with quinine, nuv lie rom|>.ired with that for iioini.il erythrocytes similarly 
treated The method adopted to test li.emoJvsis is to allow l c c. 'if blood 
1 mm the pricked linger to Jail drop by chop into a i pei cent, solution of 
potassium oxalate, wlm li also i onl.iiu ■ o* j -, per ient ot sodium chloride, until 
a proportion of loui p.irtn ol blmid to one p.n t oil lie oxalate is reached Then 
the mixture is added to jo e • ot a u-o jier i ent solution ot sodium chloride, 
and ceutnfu(>ali/.ed until the ied cells* .ire completely pieci pit sited, wlien the 
supernatant (hud is pipetted utl, and then suttieient o*o per cent, solution ol 
sodium i hloride is added Jo make a j-.» per « ent . emulsion ol red cells. This 
emulsion is then plated 111 .1 M-ues 1 it ie,st-t uln-s < ont.inung \aiions strengths 
of .111 isoiunie solution nl (piiniue made up with o*n per lent, sodium chloiide 
when neeessaiv. Tin* tidies aie intubated lor three hours at 37“ 0 .. and 
stirred with a glass rod every lifteeii minutes, and the result noted at the end 
of the lime. 

Prognosis.--- This is usually good. 

Treatment.- Quinine mini mist i.at ion should In* stopped, and 
calcium lactate administered, and the ordinary treatment for black- 
water fever as indicated below should be carried out. 

Prophylaxis. Europeans about to visit or reside in the tropics 
should be given alest dose of 10 or 15 grams of quinine by thoinouth, 
in order to exclude idiosyncrasy, hi cases ol eluomc malmia or 
malarial cachexia, in winch this condition may appear, calcium 
lactate in u» grain doses should be given before each dose of quinine. 

3. SPECIFIC BLACKWATER FEVER. 

Synonyms.- -Malarial H.cmiigluhimirie h-\er, Bilious ll.emoglohimiiic 
fever. Bilious Remittent le\rr, M.ihgii.ini Bilious lever, 1 hemorrhagic Malarial 
h*v«*i. Melamine fever l-yrut h l-'ievie Biht use 1 lein.it urique. Joe vie Ihheiise 
lleiuoglohiminque, l , n' , \re T'llieiise t'.i.ue, Joevie Bdieiise Mekmuiique, lofivie 
j.imie des Creoles on ties Aiilim.ites lUthnn: l ; ebbre emogloiiinuiii <l. 
(in untn : (j.illenlielier, Si 1 1 war/wasserlie 1 «t. 

Definition.- Hlackwatcr fevir scnsii sfriclo is an acute specific 
fever of unknown causal ion, characleri/ed by the severity of the 
symptoms, great blood destruction, jaundice, and ha-moglobimiria. 

History.- -The knowledge ol this fever is recent, lor it does not 
appear to have been noted by Torti, the celebrated writer on per¬ 
nicious fevers, nor by his predecessors, and the first information 
of its existence, appears to have been given by the French naval 
surgeons Lebeau, I)uiille, and I.e Roy dr M eric our t in 1850-53, 
who drew attention to the disease, in Madagascar and Nossi-Be, 
after whicli it is mentioned as occurring in Senegal, Cayenne, and 
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the Antilles. In 1858 Veratas described its occurrence in Greece, 
and in 1859 Cummings met with it in America. 

The clinical signs were carefully described by Dutroulau in 1858; 
by Corre in 1861, who showed that the colour of the urine was due 
to haemoglobin, and not to bile or blood, as had been thought; 
by Barth 61 emy and Benoit in 1865; B£renger-F£raud in 1874 
(in which year Tomaselli first described it in Italy); PeUarin in 
1876; and O’Neill in 1882. Kelsch and Kiener in 1889 gave an 
excellent description, together with a history of the disease up to 
that date. In 1890 Schilling met with it in Kaiser Wilhelm’s Land, 
and Grocco and Cardarelli in Italy, after which a scries of papers by 
Mahly, Easmon, Eyles, and Papafio appeared on the disease as 
seen on the Gold Coast, where it is called ' attridi assara,’ which 
means ‘ bilious fever.' Tli e name ‘ blackwat er fever,' now' universally 
adopted., was, as far as we know, first used by Easmon. 

Researches have been made as to its nature and treatment by 
Koch, Plelin, Crosse, Front, Stephens, Christophers, Bentley, 
Barratt, Yorke, Cardamatis, Loishmini. Low and Wrnyon, Balfour, 
and others. 

With regard to the parasitic ectwiogy Mac lie notes i hat in those casi*s the 
cytoplasm of tlie malarial parasites is apt to slain Ixidly, and tliere.fore, as 
they arc difficult to sec, they may often lie missed. 

Laloir thinks that tli« peculiar organism wluch he has described as a 
malarial parasite in the red corpuscles and nuclei ni the mononuclears and in 
Lite salivary gland 9 of Anopheles listom var. nlho-apualt may be a causal agent. 

With regard to chemtcal /etiology. Lahille has shown tliat there is no defici¬ 
ency of salts in the blood, and Hurledt lias drawn attention to the liigh acidity 
of the unne and the diminished alkalinity oi tin* blood 

As regards records Stephens has drawn up a valuable routine form, which, 
modified in some particulars, has been utilize*l in the Sudan for some time. 

in regard to clinical features, under the term Icteroideta puludica Salvin lias 
described a sort of bilious remittent fever as a prelnemoglobinuric fever in 
Venezuela, and Plehn lias classified lilackw.iter into: - 

1. Simple Attack.- Temjx-ratui-e falls to normal on tile second to third 

day, and oven albumen has disappeared trom tlie urine by the third, 

fourth or fifth day. The only danger is anuna on tlie third day. 

2. Intermittent Attacks.— The hamioglohinuna is intermittent, with very 

slight icterus, progressive aiurmia. and death on fourth to fifth day. 

Anuria is rare. 

3. Fulminating Type. —Very slight icterus, anuria, coma; death in twenty- 

four hours. • 

4. Htemorrhagtc Type.-- -This appears to us to lxs the haemorrhagic type 

of atypical sublorUan lever. 

5. Abortive Ambulant Type .— This appears to us to lie our quinine hemo¬ 

globinuria, as it commences alter a small prophylactic dose of 

quinine. 

It seems to us that until tropical practitioners accust omf hemselves 
to differentiate from specific blackwat er fever tin-hemoglobinurias 
due to quinine rvid to malaria no real progress will be made with 
the knowledge of this serious illness. 

Climatology. —The disease occurs most commonly in tropical 
Africa and in certain localities in India, but it has also been reported 
from many parts of the tropics. 
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In Europe it is found in South Italy, Sicily, Sardinia, Macedonia, 
Greece, and Southern Russia. In Africa it occurs in Algeria, and 
through the whole of the tropical area of West, Central, and East 
Africa. In Asia it is well known in India, especially in the Duars, the 
Torai, Assam, the Joypore district of Madras, and the Canara district 
of Bombay. It is also found in China, Cochin China, and Farther 
India. In America cases have been recorded in the southern regions 
of the United States, in Central and South America—especially 
Brazil—and the West Indies. It occurs in the Anglo-Egyptian 
Sudan, but there are many other parts of the tropics from which 
it has not been reported. Too much trust must not be placed upon 
this distribution, as contusion exists between the mild attacks of 
quinine luemoglobmuria, as well as the atypical subtertian malarial 
form. True blackwater fever can exist in epidemic form, and is a 
very fatal infection. 

^Etiology.- -Tin* causation of blackwater fever has been much 
complicated by the contusion arising from the 11011-recognition of 
quinine and malarial hsvmuglohinurias, but when these conditions 


are admitted there is still the serious disease, ‘ blackwater fever, to 


be explained, and its causation appears to us to be some protozoal 
parasite as yet unknown. 

The various theories which have, been advanced to explain the 
aetiology of blackwater lever are:- - 


, r. File rnalai ial fe\ er. *f 

,2. The theory of malaria, together with some other factor. 
Malarial anaphylaxis theory. 

.\. An unknown agent theory. 

5. Bite of an unknown arthropod. 


1. The Malarial J henry .—■ All tin old writers on the .etiology of black- 
w.iter lever attributed its cause to nalan.i, in inuUi the same; way as they 
classed most tropical feveis under t Le same term. 

When these fevers came to Ik* dote reutinted, blackwater lever was assigned 
to the action of l uvntiinu malaria ; but of late years cases have occurred in 
which this parasite has not l»een found, but only Plasmodium malaria or 
P. vivax, l>ecau.se those parasites are very commonly met with in tlio 
tropics. 

The older writers maintained that blackwater fever existed wherever there 
was so veto malaria, and that it was not found where this was absent, and they 
instanced Southern Italy, where malaria causes a mortality of 7 to 10 per 1,000, 
as a region where blackwater fever is common, and compared it with North 
Italy, where the malarial mortality us only 1 per 1,000, and where blackwater 
fever is rare Purl her, it was pointed out tliat the people attacked with 
blackwater fever had always previously sullered from malarial fever, and 
had generally had several attacks Tins view may bo said to have been 
supported by Stephens, who states that the blood of persons examined during 
the day preceding the haunoglolmiuria contained parasites in ijyb per cent, 
of cases, while during the day of the attack these parasites were found in 
only 61*9 per cent., and during the day after the attack m only i7*t per cent. 
Stephens and Christophers point out that, though they only found malarial 
parasites in 12*5 per cent, of all their cases, still they found evidence of malarial 
infection, as exemplified by tin* presence of pigment in the leucocytes or by 
an increase in the i>erccntage of the large mononuclear cells, in no loss than 
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93*8 per cent. Further, the presence of a haemolysin in malaria has been 
demonstrated by de Slasi and others. 

The reply to Huso points is that the geographical distribution of blackwater 
fever is only known in a very general way, and even this superficial know¬ 
ledge is against the theory that it is due to malaria, incident ally, we may 
mention that no one lias attempted, as lai .is we know, to make a spot-map 
of a district where there is much black water fever, showing as far as possible 
wlierc the disease was really contracted, and to compare this with a similar 
map made for the cases of malaria m tliat district. Nor, as far as wo know, 
has anyone attempted to show whether llio epidemiological phenomena of 
blackwater fever coincide with those of malaria. 'Hu* \V<*st Coast of Alrica 
would ajipear to be a suitable place lor these linjumes. 

Tile malarial theory is disposed ol, in our opinion, in tliat it has many tunes 
lieen recorded as occurring in |x*rsons who have never sulfered from malaria; 
indeed, according to Craig, it has occurred in people who have not only never 
been known to suiter from malaria, but in wlmin neither Indore, during, nor 
after ail attack luive the parasites lx*on found, and, finally, in whom a post¬ 
mortem examination failed to reveal any evidence of malaria. Our opinion 
is more or less confirmed by the fact that .in attack of blackwater fever is 
uninfluenced by quinine. However, at the present time, there .ire few advo¬ 
cates of the theory tliat it is simply a malarj.il infection. Here, perhaps, may 
l>e mentioned the fact lliat Donovan considers that it is malaria, but due to a 
sjiecios of Laverania .us yet unrecognized. Liloir’s parasite requires confirma¬ 
tion, and is in our opinion ot doubtful value, 

2. Malaria, toqcther with Sonu‘(Hhrr Factor.- -As malaria bv itself 1 ms proved 
rather Weak ictiologicaily. some other tact or has l»een brought in to support it. 
Thus ('.orre suggested chills, Hercngei -b'craml meu.ur\. and others acute ami 
chronic alcoholism, syphilis, seven* musctiliii exertion, mental oxolement, 
and change of climate; Imt of all theoues, that cmineiting malaria with 
quinine has Ixx-n the most popul.u. 

Malaria and Quinine.-- Stephens 1 ms supported the theory that tin* disease 
is partly ol malarial origin, aided by a second factor -vi/. , quinine. In his 
article in Osier’s * System ot Medicine,’ Stephens sums up lus view: ‘ Blackwater 
is not a disease per sc, but rather a condition ot blood m which quinine, other 
drugs, cold, or even exertion, may produce a sudden destruction of red cells. 
The condition is pioduccd only l»v malaria, and generally bv related slight 
attacks, insufficiently combated by quinine, lu such cases of . hromc malaria 
-—*.0., in those sulferiug tioni amemia, with repeated attacks of fever and 
repeated doses of quinine blackwater level sooner or later almost certainly 
supervones—at least, iu tropicil climates.’ 

These statements are too sweeping if genuine blackwater fever is meant, 
otherwise the home oi the disease would lie Ceylon, wlwicas it is so rare tliat 
wo have never heard of a genuine noil-imported case; for in this island there 
are Europeans and natives with just the conditions required by Stephens, 
and yet they do not develop blackwater fever, because the only two cases 
which we have met with or hoard of in Ceylon in twelve yo^rs were most prob¬ 
ably cases of quinine ha'moglobinurhi. On the other hand, Stephens’s 
remarks are correct if applied to quinine h.emoglol>imina. 

Stephens accounts for the diliorence Ixdween India and Africa as regards 
tlie prevalence of blackwater fever by the common malarial parasite being the 
tertian in India and the subtertian in Africa. Certainly the tertian is very 
common in Ceylon, though the subtertian is also frequently found. Another 
point which is difficult to explain is the frequency bf the disease m Assam, 
and the less frequent occurrence m other p.irts ot India where malaria is 
common. 

According to McCay, who has carefully investigated the action of quinine 
in causing hemoglobinuria, sulphuric acid and the sulphates cause a decrease 
in the total inorganic salts of the plasma, which lie thinks implies a 
decrease in its osmotic tension. Water, therefore, passes into the red cells, 
causing them to swell up, and, if the decrease in osmotic tension of the plasma 
is sufficient, to burst. 
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He considers that the causation of blackwater fever is threefold:— 

(x) Injury to the stroma of the red cell by the malarial parasite. (2) The 
action of the malarial haemolysin. (3) The administration of sulphates. 

He thinks that, though the first and second causes may bring about the 
disease, still quinine sulphate or any other sulphate, by its action on the plasma, 
is the exciting cause if the former arc ineffectual. On the other hand, he finds 
that chlorides cause an increase of the resisting power of the erythrocytes to 
haemolysis. Quinine hydrochloride, especially when combined with sodium 
chloride and dilute hydrochloric acid, causes usually a marked rise in the 
resistance. Therefore, according to him, it is not the quinine, but the sulphuric 
acid m the form of quinine sulphate, which produces the haemolytic action. 
In addition to sulphates, McCay found that alkaline carbonates, compounds 
of alkalis with vegetal acids and potassium salts, diminished the inorganic 
molecules of the plasma, thus tending to help haemolysis. We have, however, 
seen haemoglolunuria following the administration of euquinine, the hydro¬ 
chloride, and even the tannate oi quinine. We have already referred to 
Barratt and Yorke's experiments on this subject (see p. 1215). 

Malaria, Quinine, or Depressing Influence. —Decks and James maintain, 
from the study ol 230 cases of blackwater fever in Panama, that it is a mani 
festation of malarial toxicity usually induced by repeated attacks, but also 
appearing coincidentally with an acuie attack, and may be determined by any 
depressing influence or quinine. 

This is really a malarial toxicity and other factor theory. In order to 
produce the requisite conditions, they maintain that there must be a popula¬ 
tion non-immunc to malaria, of which infection there must lie a large portion 
due to L. malaria \ and malana must lx* in such quantity as to produce an 
almost continuous infection, and this must be associated with a neglect of 
a thorough administration of quiniuc, especially in primary attacks. 

Against the view that it is caused by malaria treated with insufficient dosage 
of quinine, followed by a large dose of quinine, we may quote the fact that we 
are personally acquainted with a case of malaria associated with depressing 
influences in wluch the infection was L. malaria, which had remained latent 
for a considerable period, and wluch for some weeks was treated by quite 
inadequate doses taken by the mouth, and after severe fever varying from 
104° to 105*8° F., and lasting for two days, 1 gramme of the bihydrochloride of 
quinine was administered by the mouth, and 2 grammes given at the same time 
by intramuscular injection, with the result ol a quick and lasting cure of the 
malaria without any signs ol black venter fever. Tills case appears to 11s to 
answer every point required by the supporters of the malaria quinine theory* of 
blackwater fever, and it may further be stated that the original infection with 
JL. malaria was in West Africa in one of the emleinic regions ot blackwater fever. 

Matko gives great importance to a disturliame in the phosphate meta¬ 
bolism as an adiologiral factor According to his researches the secondary 
and tertiary phosphates, whether of sodium nr potassium, protect against 
quinine h<emolysis, while the primary salts do not. 

3. Anaphylaxis. —In 1909 C-lcland advanced the theory that the disease 
might be an expression ol anaphylaxis to the malarial parasite brought about 
by the presence in the scrum ol a foreign protein in the sha|X! of disintegrated 
merozoitcs. But this is o|x.*n to serious objections, though recently supported 
by Cardamatis, who considers that quinine might bo able, wlicu converted into 
the albuminate, in certain unknown conditions to act as an antigen, which, 
when combined with the malarial toxin, might produce antibodies, which 
might provoke a sensitiveness to quinine in the person suffering from malaria, 
wlicn a further dose of the drug would produce anaphylaxis, perhaps because 
it combines with the antibodies, or perhaps by its transformation into a 
hypertoxic substance. 

4. Unknown Agent.-- Sir Patrick Manson, in 1893, first promul¬ 
gated the theory that blackwater fever was a disease distinct from 
malaria, and supported this by the peculiar distribution of the 
disease, which is widespread in tropical Africa, and very local in India. 



PREDISPOSING CA USES 


IMX 


Sambon, in 1898, having in mind the haemoglobinuric fevers of animals, 
brought forward the theory that human blackwater fever would probably be 
found to be a piroplasmosis, and has informed us that on one occasion Sir Patrick 
Manson and he saw one body in a red blood-corpuscle of a case of blackwater 
fever which very closely resembled the bacillary form of Theileria, but it 
is possible that this was merely a peculiar form of Laverania malaria. 

The parasites which have been described are becoming numerous. There is 
a bacillus by Yersin in the renal epithelium, which lias since been shown to be 
a strain of Bacillus colt communis; while the other parasites suggested as 
possible aetiological factors are a blood parasite by F. Plehn, which he now 
identifies with the subtertian malarial parasite; and a double-contoured 
parasite in the red corpuscles by Fisch, wliich has not been confirmed. A 
body resembling a Piroplasma has been described by Forau, but has been 
criticized by Stephens, as resembling the fragmentation and flagellation of 
erythrocytes commonly seen in malarial anaemia in the tropics. Lcishman 
has described cell inclusions varying from 1 to 5 it in diameter, and usually 
found in large mononuclear cells of endothelial origin. These inclusions 
are either structureless, homogeneous, circular forms, or ring forms. They 
are embedded in the cytoplasm of the cell, and usually assume a chro¬ 
matin colour with Komanowsky's stain. As a rule, several inclusions arc 
found together in the same coll; more rarely they are solitary. Leishman 
considers that possibly they arc; Chlamydozoa. These bodies have boon 
adversely criticized by several observers, especially by von Schilling-Torgau, 
who considers them to bo plasmosomata, and Low lias found similar bodies 
in other diseases. Balfour lias seen these inclusions in a case of blackwater 
fever and m a case of malaria. Schiifncr has tentatively suggested that a 
form of the disease may be ot spiruch.etie origin. 

5. Bits of an unknown Arthropod .—Balfour suggests that the disease is not 
of parasitic origin, but due to the injection of some powerful haemolysin intro¬ 
duced by the bite of some unknown insect or arachnid. 

In our opinion blackwater fever is a disease of its own, though 
we freely admit the existence of hemoglobinuria from quinine as 
well as from other drugs, such as chlorate of potash, of which we 
know of a case at first diagnosed as blackwater fever. 

Predisposing Causes. —The predisposing causes of blackwat er fever 
appear to be first racial, second bodily. With regard to the first, 
the immigrant European suffers more than the native, though 
the disease also attacks natives and half-castes. This racial dis¬ 
tinction is, therefore, probably due to some acquired or inherited 
immunity. It is said that a person is usually not attacked until 
after residence for at least a year in the endemic area. 

The second series of predisposing causes appears to be anything 
which lowers the vitality of the body—cold, change of climate, 
another disease— e.g., malaria, syphilis—or certain drugs. 

Pathology. —As the aetiology of the disease is uncertain, the 
pathogenesis is also little understood. 

Christophers and BentUy have brought forward an explanation of the patho¬ 
logy. Their views may bo summarized as follows :—Laverania malaria, the 
suotertian parasite, acts upon the endothelial cells of the blood capillaries of 
various organs, but especially upon thoso of the spleen and liver, stimulating 
them to excessive destruction (erythrokatalysis) of red blood cells by phago¬ 
cytosis. This phagocytosis results in the production of an auto-haemolysin 
of the nature of a haemolytic amboceptor, wnich is retained in the endothelial 
cells until set free by some exciting cause, which may be a chdl, overexertKax- 
etc. The result of this excitation is to suddenly set free in quantity this 
haemolysin, which destroys the red cells by solution in the plasma (lysaemia), 
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principally in the blood o£ the liver and kidney, and to a less extent in that ol 
the spleen. The lysaemia produces ha-moglobinssmia, which is best demon¬ 
strated by receiving the blood into hypertonic citrate solution and then centri- 
fugali/ing, when the scrum is observed to be ol an orange, rarely of a reddish, 
colour The amount of haemoglobin present m tins condition was estimated 
by Christophers and Bentley to lx* Jrom 1 to 3*75 jier cent, of that present in 
normal blood. This luemnglobm tpuckly appears 111 tlu* urine as oxylianuo- 
globiu, which may become metluemogiobin on standing. All the haemo¬ 
globin probably does not esi .qx* by the* kidney, lor there is evidence of increased 
production of bile, and it is possible that only such quantity as the liver is 
incapable of converting into bile appears 111 the urine. It is, however, by no 
means certain whether the pigment escapes only by the glomeruli or through 
the tubules, or by Ixitli, and it is also uncertain whether the iwcmuglohm can 
pass through the eells ol a normal kidney. 

Uurrutt and Yorke. on the other liund, litul that the luemoglobinuria is not 
dependent upon hanuolysiiuemia, but ih.it it is due to a hannoglobinauma the 
origin of winch they were unable to determine. 


They, supported l»y de Jfann, consider that the suppression of 
urine is due to a mechanical blocking of the renal tubes by the forma¬ 
tion ol large, lirm. coarsely granular east> in the ducts of Bertini. 
Helm, however, ascribe.*, this suppression to a nervous inhibition of 
the glomerular secretion. Many authors ascribe the suppression to 
nephritis caused by the disease. Recently the subject has been 
reinvestigated by Yorke and Nauss, who support tlic mechanical 
theory, and llml that it is considerably facilitated by any factor 
which tends to lower the blood-pressure, and by that means the 
secretion of water by the glomeruli, but that if the blood-pressure 
is kept up by the injection ol saline solutions, the tendency to 
suppression is decreased. This is ol importance in guiding the 
treatment of tlic condit ion. . 


Morbid Anatomy. —There are three cardinal features in the 
morbid anatomy of a case which lias died during hlnckwatcr fever, 
and these are: (i) Jaundice of the tissues . (2) Xon-coagulated blood; 
(3) Swollen congested kidneys. In addition, there may be the signs 
of acute or chronic malaria in the. liver, spleen, and bone-marrow. 

O11 making the post-mortem, the yellow staining of the skin and 
organs is most marked. The kidneys are enlarged, dark red t o black 
in colour, while microscopically they show degeneration of the 
epithelium of the convoluted and other tubules, the lumen of which 


is filled with granular material, while the glomeruli may contain 
granular material, and show desquamated capsular cells. 

The liver is enlarged, and the gall-bladder full of inspissated bile. 
Microscopically, areas of necrosis, with thrombi in the sublobular 
veins and quantities of hemosiderin in the cells, many of which may 
be in a state of fatty degeneration, are to be seen. 


The stomach and small intestine arc often hyperaniic, and the 
bone-marrow is yellowish, and either fluid or gelatinous. 

The Blood .—The blood is thin and watery, and there may be 
haemoglobiiuemia and cholemia, with lessened tonicity. The red 
cells and hemoglobin are greatly reduced, and the former may 
ihclude shadow cells and small fragments of cells, and deep staining 
round cells (spherocytes) in the early stages, and later may show 
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degenerative changes such as polychromatopliilia and basophilia, 
while mcgaloblasts and normoblasts are present. Malarial parasit es 
or pigment may be seen. During the fever there is marked leuco- 
cytosis, with polymorphonuclear and mononuclear increase, but 
when the fever disappears there is leucopenia, with a mononuclear 
increase. 

The,Urine .—The urine is dark red to brownish-yellow in colour, 
becoming sometimes black, like stout, the reddish tinge not being 
seen until it is diluted, when it shows with tin* spectroscope the ab¬ 
sorption bands of oxy- or metluemoglobin - -the. latter only if the 
urine has stood some time. The reaction is faintly alkaline, and 
the specific gravity is often less than normal. A considerable 
amount of sediment falls when the urine, is left to stand. This 


sediment is composed of dark brown granular material, which is 
the debris of the broken-down red cells, very few of which remain 
intact. Hiematoidin crystals arc sometimes met with. On boiling 
the urine, and then allowing it to stand for some time, a bright 
purple colour develops (Plehn’s reaction). If some of the urine is 
made alkaline with potash and then boiled, a purple colour, due to 
luemochromogeii, is produced (Stephens and Christophers’ reaction). 
The urine resists decomposition for some time. 


The presence of urobilin can be detected by acidulating with a 
little acetic acid, extracting with amyl alcohol, and examining with 
a spectroscope, when a broad band to the red side of F will be 
seen. Bile pigments are seldom present, and may be recognized 
by (rmelin’s or Marechal's reactions. There i-> a considerable 


amount of albumen present in the form of serum albumen, scrum 


globulin, and nuclco-alimmen. Phosphat es are said t o be diminished. 
The li;enioso/ic value is higher than that of the rod corpuslees 0/ 


the blood. 


Symptomatology.- -Usiiallv tile patient has resided six months or 
longer in one of the 1 egious nieiu ioued above, and naturally has had 
attacks of malarial fever, and has taken quinine. 

Prodrnmata.- —Prodromal a may be almost entirely absent, but 
usually the patient complains of lassitude, pains all over the body, 
loss of appetite, restlessness at night, and an entire lack of energy 
during the day, and a yellowish tinge may be poted in the con¬ 
junct iva or skin for a day or so. 

Attack .—Suddenly the patient feels chilly, and shivering fits may 
occur, accompanied by headache, severe pains in the back and 
legs, and an intense feeling of weakness and nausea, which, as a 
rule, quickly ends in retching and then vomiting, first of food, and 
then of green bile. The tonguo is coated with a dirt y-yollowish fur, 
and there is much thirst and constipation, the fa-cos at first being 
dark-coloured, and often scybalous. 

Tlie liver and spleen are enlarged and tender; the skin is hot and 
dry, and if not already tinged yellow, rapidly becomes so, deepening 
in tint as time goes on. It is said that itching is sojnetimes felt* 
but we have never noted this. The conjunctiva arc tinged yellow, 
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like the skin. The temperature rises quickly to 103° or 104° F., 
and the pulse is regular, rapid, small, and compressible. At first 
the urine may appear normal, but sooner or later the characteristic 
stout-like colour appears, with pains in the back and burning sen¬ 
sations in the urethra. On the other hand, this may be the first 
feature of the attack, and causes the patient to send at once for the 
doctor, though he may not at the time feel ill, or it may occur at 
the height of the fever, as Kelsch points out. 

The mind may be clear or the patient may be brought to the 
hospital quite unconscious, and may remain so for days, or delirium 
may set in. After a few hours perspiration appears, and the 
temperature remits 10 about ioo° f\, the urine clears, and a mild 
case may recover, while in a severe case, instead of the remission, 
hyperpyrexia, coma, and death may ensue. 

Usually, however, after the remission the temperature again 
rises (post-haemoglobinuric fever), and the shiverings, vomitings, 
and pains return, while diarrhoea, with motions full of bile, and 
sometimes also with blood or luemoglobin, comes on. A motion 
with haemoglobin may present a most striking appearance, being 
mainly green in colour, with a reddish deposit on the surface. 

This second paroxysm may be the last, or it may be succeeded 
by several others, after which the patient may recover. On the 
other hand, he may die during these attacks from exhaustion, or 
from hyperpyrexia and coma, or from anuria and uraunia. 

Convalescence. —After the attacks the patient is exceedingly 
weak, and convalescence is protracted, and is liable to be compli¬ 
cated at any time with anuria, leading to fatal uraemia. 

Varieties. —Kelsch and Kiencr recognize two distinct types—a 
mild and a severe, of which the latter is subdivided into three— 
viz., the ordinary severe, the fulminating with a rapidly fatal 
issue, and the uraemic type. 

Complications. —The most usual complication is the passage of 
haemoglobin or blood per anum, giving rise to ' dysenteric motions/ 
as they are often called. Muco-pus is, however, generally absent. 
Inflammation of the tonsils and salivary glands has been noted. 

Sequels.— There is nearly always grave anaemia and much weak¬ 
ness as the result of an attack, with often stomach and intestinal 
derangements, but of all, the most serious is nephritis, leading to 
uraemia. 

Diagnosis. —Blackwater fever is easily recognized, as a rule, the 
diagnosis being based on the hemoglobinuria with high fever and 
jaundice, and the severity of the symptoms. 

The differential diagnosis has to be made from yellow fever, in 
which, however, there is never hxmoglobinuria. Acute yellow 
atrophy of the liver and Weil's disease are easily distinguished by 
the urine, which does not contain haemoglobin, and by the presence 
, of the peculiar spirocheete in the blood and urine of the latter 
#sease. 

~ Quinine haemoglobinuria is not a serious disease, and can be readily 
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S reveuted and cured, and, moreover, is directly associated with a 
ose of quinine. Malarial hsemoglobinuria closely resembles black- 
water fever, but is definitely associated with subtertian parasites as 
a rule, and much more rarely with other forms of malarial parasites. 

Prognosis.—The mortality in our experience varies greatly, being 
very high in some epidemics and low in others. The mortalities 
given by Skelton are as follows: F. Plehn, 4 per cent.; A. Plehn, 
6*8 per cent.; Stendel, ib to 17 per cent.; Koch, 21 per cent.; 
B&enger-Feraud, 23 to 24 per cent.; Schellong, 42 per cent.: 
Reynolds, 50 per cent. 

Bad signs are:— 

1. Persistent vomiting. 

2. Hiccough. 

3. Profuse diarrhoea. 

4. High fever. 

5. Sudden decrease in 1 he tension and increase 
in the frequency of the pulse. 

(’>. Diminution or cessat ion of urine. 

7. Coma. 

Good signs arc:— 

r. Little gastro-intestinal disturbance. 

2. Low temperature. 

3. (rood pulse. 

4. Clear mind. 

It is usually said that a person should not return to the tropics 
after suffering from blackwater fever, but many people do return, 
and appear to remain in excellent health. Of course, there is the 
great risk of further attacks. 

Treatment.—This may be considered under the following:— 

r. During the attack. 

2. After the attack, 
j. Remarks. 

1. During thk Attack .--The treatment during the attack 
may be considered under the headings (a) Recommended Therapy, 
(6) General Treatment, (c) Diet, (d) Symptomatic Treatment. 

Therapy Recommended. —We recommend the St ernberg-H earsey 
treatment in cases of true blackwater fever, as distinguished from 
quinine haemoglobinuria and malarial hemoglobinuria. 

This treatment consists in administering 

Liquor hydr^rgyri perchloridi .. .. 30 minim*. 

Sodium bicarbonate .. .. .. 10 grains. 

Water .. .. .. .. .. to 1 ounce. 

every two to four hours during the first twenty-four hours, and then 
every three hours until the urine clears. (For details as to the- 
Sternberg method see Chapter XLII.) 
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General Treatment. —In treating the disease, the important 
features to be remembered are that the patients are often infected 
with malaria; that they suffer from a great blood destruction, and 
therefore from great weakness; that, as a result of the blood destruc¬ 
tion, a severe strain is thrown on the liver and kidneys, and that the 
latter are apt to be damaged by the haemoglobin. In fact, some 
people think that the luemolysis takes place in the kidney, but in 
any case there is danger of blocking of the renal tubules, of nephritis, 
anuria, and uremia. Lastly, the disease is apt to relapse. 

From the very commencement, the patient must be put to rest 
in bod, and have careful nursing. A most important matter is to 
flush out the kidneys, and this should be done by introducing water 
into the body in someway. If the patient can t tike liquids by the 
mouth, use soda-water, albumen-water, whey, cold or warm tea, 
barley-water, or toast-water, m quantity. Ji vomiting is such that 
liquids cannot be retained by the stomach, use rectal enemata of 
warm physiological saline solution (o*y per cent, of common salt 
in water) or sterile subcutaneous injections (temperature F. 
or J7'' C.) of a mixture such as the following 

Calcium c lilonrit* .. .. .. .j-5 grammes. 

Sodium chloride .. .. .. io grammes. 

Distilled water .. .. .. .. i.ooo c.c. 

One hundred to two hundred cubic centimetres of this mixture, 
properly sterilized, may be used two or three times a day as a sub¬ 
cutaneous injection in bad cases. 

Adam Patrick recommends the intravenous inject inn of ;v 1 per cent sterile 
sodium chloride solution. He has injected as much as j pints at one lime. 
Dayliss* Solution, containing o per cent gum acacia and o*o per cunt sodium 
chloride, may also 1 h* used. 

Diet. —The diet must be fluid, preferably m the form of whey, 
milk, chicken-broth, albumen-water, and Benger’s food; but strong 
meat-extracts should be avoided. 

If the vomiting is troublesome, and there is no diarrhoea, rectal 
feeding might be tried. Plenty of aerated water should be allowed. 

The condition of the stomach, liver, and kidneys may counter- 
indicate stimulants at times, but there* is no doubt of the value of 
champagne and brandy when they can be administered. 

Symptomatic Treatment. — Vomiting may be relieved by sips of 
iced or cooled soda-wat cr or champagne. 1 f t hese simple remedies 
fail, apply a mustard-leaf to the pit of the stomach. Tincture, of 
iodine in a strength of i to 2 drops in an ounce of cinnamon water, 
and administered orally several times a day, may be useful. If this 
fails, hypodermics of morphine must be tried, nut it must be ad¬ 
mitted that we do not like t o administer this drug in blackwater fever 
unless compelled, and prefer to combine atropine with it, and even 
then to give as little as possible. Constipation may be combated by 
means of calomel in repeated small doses, helped if necessary by 
enemata. Diarrhoea should not be too rapidly stopped, but if it is 
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a pressing symptom, weakening and disturbing the patient, then 
tannic acid in 15 grain doses, tannalbin in 15 grain doses, or bismuth 
subnitrate in 10-20 grain doses, may be administered by the mouth, 
or enemata of tannic acid given by the rectum if there is also much 
vomiting. 

The heart's action should be carefully watched, and may require 
support by hypodermic injections of digitalin or caffeine. Calcium 
lactate, having a tonic effect upon the heart, and being also useful 
for other reasons in this disease, may be given in 10 grain doses 
twice or three times a flay, or in the form of the injection mentioned 
above. Extract of the pituitary gland has been recommended in 
cases of cardiac failure. <■ 

Malarial parasites, when present in the blood, require treat menl by 
intramuscuhir inj actions of quinine bihydrochloride (p. 1188), preceded 
by a dose or two of calcium lactate, but the sulphate or bisulphate 
of quinine arc contraindicated, and should not be employed. 

Pain in the back should be treated by hot fomentations, and if 
these fail and the symptoms be urgent, bv morphine given sub¬ 
cutaneously. 

A nuria must be met by vapour baths, before which a hypodermic 
injection of pilocarpine" may be given. If this fails, dry or wet 
cupping of the lumbar renal area must be tried, aiul must be helped 
by oxygen inhalations if available and by free purgation. 

Headache may be relieved by cool applications to the head, but 
special drugs must not be given. 

2, After the Attack. -If the patient survive the attack of 
true blackwater fever, which is often fatal, lie should be allowed 
a long convalescence, with a change to a temperate climate if 
possible. During this t ime he will require good, wholesome, nourish¬ 
ing food and slowly graduated exercise. 

One attack of 1 blackwater fever 1 per sc should not necessarily 
lead to the permanent invaliding of the patient from the tropics, 
though lie should be warned that he returns thereto at his own risk. 
If, however, permanent damage to any organ is also present, this 
should be the deciding factor in stating that a return will be 
dangerous. 

3. Remarks. —Such is the outline of the treatment which we 
advise, but other authors have different views, and one or two 
of these, may be briefly mentioned:— 

Dr. O'Sullivan-Bcare strongly recommends the decoction or the fluid extract 
of the root of Cassia beaveana Holmes ; the latter can lx* obtained tram 
T. Christy and Sons, ()ld Swan Lane, U pper Thames St reel, London .and should 
be administered in 1 fluid drachm, well diluted with water, eveiy two hours at 
first, and afterwards at longer intervals. We have no cx]ierionce of this drug, 
but its introducer praises it highly, stating that it relieves all the symptoms 
quickly. Skelton says he has never seen it do any good, but that it does no 
Harm. So well is the disease known in West Africa lliat several native remedies 
exist. With regard to other drugs, atoxyl is said to be useless. Cantlie has 
used turpentine in mild attacks. Nightingale recommends sodium dimethyl- 
arsenate administered in i-grain doses thrice daily until the temperature is 
below normal for twenty-four hours. It is stated to soothe the gastric irrita- 
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tion and to clear the urine. Cholesterin in .doses of z gramme has been given 
at intervals of four hours until two to three or four doses have been admin¬ 
istered. It is given in suspension in thick milk, or as intramuscular injections 
in olive oil, and has been advocated on account of its anti haemolytic action. 

Prophylaxis. —Very little can be said with regard to the prophy¬ 
laxis, as the knowledge of the aetiology is incomplete. As blade- 
water fever generally develops in persons who have suffered from 
malaria, quinine prophylaxis should be carried out in tbe manner 
already described in the chapter on Malaria (Chapter XL., p. 1204), 
attacks of malaria being treated by quinine tannatc in small repeated 
doses, or the drug should be preceded by a dose of calcium lactate. 
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CHAPTER XUI 

YELLOW FEVER 


Synonyms-—History—Climatology—Etiology—Pathology—Symptomatology 
—Diagnosis—Prognosis—Treat mcnt—Prophylaxis—References. 

Synonyms.— Bilious Remittent fever. Acclimatizing fever. Inflammatory 
fever, Febris Flava, Pestis Americana, Typhus Icteroides. French : Fifevre 
Jaune. Italian : Febbre Gialla, Febbre Amanlla. German : Gelbfieber. In 
addition, there are a largo number of local names, such as Bulam fever 
(Grenada); Kendal's disease (Barbados); Prat of Havana (Cuba); Maladic de 
Siam (Martinique); Febrc remittento biliosa dos bozos quentes (Brazil); Febre 
amarello dos acclinuitados (Brazil); Magdalena fever (Columliia). 

Definition.- -An acute specific non-contagious fever of unknown 
causation characterized usually by two paroxysms of fever, separ¬ 
ated by a remission or intermission, and accompanied with albumin¬ 
uria, jaundice, and hemorrhages, with usually a normal, number 
of leucocytes and polymorphonuclear leucocytes. It is spread by 
the agency of Stcgomyia calopus Meigen, 1818 (synonym, S. fasciata 
Fabricius, 1805, non (). F. Muller, 1764). 

History.—Yellow fever is believed to have originally'been a 
disease of the Ant illes, and to have attacked t he troops of Christopher 
Columbus in 1495 in the Isle of Spain (St. Domingo), from which it 
was carried by the Spaniards 10 the mainland of America. The 
endemic home of the disease at the present time is the east coast 
of Mexico, where it was reported in 1509 at Vera Cruz, and Central 
America from Cape Tainpies to Cape Gracias & I)ios, and the Greater 
and Lesser Antilles. From this area it can spread by ships to various 
parts of the world, where it may become epidemic. 

The first clearly written description of yellow fever is that by 
P. du Tertre, in Guadeloupe, in 1635, but it solm became wiiH 
known from the epidemic in Cuba in 1648-49; Jamaica, 1655; 
San Domingo, 1656; Martinique, 1O88; and Vera Cruz, 1(190. In 
1698It was recognized that the disease was being carried from place 
to place by ships, and a quarantine ordinance was brought into 
force, which lasted from 1709 till 1790, when the e.Mensive wars 
of the period caused it to be ineffective, with the result that between 
1791 and 1815 most extensive epidemics took place, and gave 
ample opportunity for the study of the disease. In 1794 Drysdale, 
of Baltimore, in 1797 and 1805 Rush, in Philadelphia, and in 1802 
Vaughan, in Wilmington, drew attention to the large numbers of 
mosquitoes and other insects which abounded in their respective 
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towns during yellow-fever epidemics, though rare in preceding 
years. With regard to bilious remittent fever, a good account 
of this disease was given in 1842 by Burton in the first volume of the 
British Medical Journal (then called the Provincial Medical Jour¬ 
nal). T11 1X4K Nott, oi Mobile, accused some insect or mosquito 
of being the possible carrier of yellow fever. In 1876 Dowell, 
of Galveston, showed that mosquitoes and yellow fever obeyed 
the same natural laws, and in 1878 it was demonstrated in Mobile 
that quarantine ol the patients, together with sulphur fumigation, 
could control the epidemic. But it was not till 1881 that Charles 
Finlay, of Havana, direclly attributed the spread of the disease to 
the mosquito. In 1882 Gorerd, having caused a mosquito to 
suck the blood of a patient on the fourth day of the fever, then 
allowed it at once to bite his hand, with the result that he developed 
in due course a mild attack of yellow fever. The credit of having 
supported the mosquito theory lor many years in numerous publica¬ 
tions belongs to Finlay. 

In iS8j Freire, of Rio de Janeiro, thought that he had discovered 
the cause of the disease m the shape ot a micrococcus, and later 
C. Valle, C. Finlay, and Gibier each described specific bacteria. 
Sternberg studied the disease 101 years, but could find no definite 
bacterial or other cause. He, howe\er, in a certain number of 


cases, catnc across a bacillus, which he called ' X.’ In 1897 Sanarelli 
announced that he had found a bacterium (Bacillus icier aides) 
which he believed to be the cause of the disease, and, further, he 


prepared a serum for its treatment. Sanarelh’s findings were at 
first confirmed by a large number of observers. 

Tn 1900 Reed and Can oil announced that Bacillus X belonged to 
the colon group of bacteria, and B. icier aides t o t he liog-cholera group, 
and was probably identical with B. c hole no suis. I11 our experience 
B. iclcroides is not identical with B. cholera suis, but is a distinct 


species, although it plays no part in the aetiology of the. malady, 
and is merely the cause of a secondary infection. In the same 
year Reed, Carroll, Agramonte, and Lazear proved that the disease 
could be produced by the. subcutaneous injection of infected blood 
into a non-immune person; that the disease was not contagious, 
and was only spread by the bit es of Stegomyia calopus. The agency 
of the. mosquito was speedily confirmed by Guiteras, Ribas and I.iitz, 
Marchoux, Salimbeni and Simond, Paiker, Beyer and Pothier, and 
later by Rosenau, Parker, Francis and Beyer. 


In 1903 Parker, Beyer, and Pothier concluded Unit the axiological causo 
was Myxococcidnun ,s tegomyite, found in infected mosquitoes, which they 
believed to be an annual parasite closely resembling a Coccidium. Carroll, 
however, refuted this, as did Marchoux. Salimlxuii, and Simond. and finally 
Koscnau, Parker, Francis, and Beyer clearly proved that M. stegomyia was 
a yeast normally found in mosquitoes. 


In 1905 Rosenau, Francis and Beyer showed that the disease 
could be communicated by the inoculation of infected blood filtered 
through the closest-grained Pasteur-Chamberland B filter which 
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they could obtain, and therefore came to the conclusion that the 
causal agent of the disease must be of ultramioroscopic size. 

In 1909 Seidclin described the presence of minuLo bodies (Para plasma 
flavigenum) in the n«l cells of persons suffering from yellow fever, but these are 
not believed to have anything to do with yellow lever. Low and Wenyon 
have shown that Scidclin’s bodies arc common in the blood of young 
guinea-pigs. 



Fig. 628.— Map of tiik Distribution of Ybixow Fever. (After Mowstead.) 



Fig. 629.-— The Distribution of Stegamyia calopus. (After Newstcad.) 


The theory of the propagation of tho disease by Stegomyia 
calopus has been put to the practical test of prophylaxis with most 
excellent results in Havana, Texas. Mexico, and New Orleans, and 
in tlie works of the Panama Canal. The late Sir Rubert Boyce 
did excellent work in drawing attention to the yellow fever of 
West Africa, where it is extremely deadly at times, and which is 
probably a secondary endemic centre. 
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It is impossible to close this history without drawing the reader's 
attention to the great benefit conferred upon mankind by the labours 
of Reed, Carroll, Agramonte, and Lazear, the last named dying 
from yellow fever following an experimental bite of an infected 
mosquito. 

Climatology. —As already stated, the endemic area includes a 
portion of the Atlantic coasts of Mexico and Central and South 
America, as well as the Antilles. Some of the more important 
endemic eentres at the present time are Guatemala, Spanish Hon* 
duras, Nicaragua, Costa Rica, Salvador, French Guiana, Dutch 
Guiana, along the Rivers Magdalena, Orinoco, and Amazon, and ip 
Ecuador. There is evidence that the Cape Verde Islands were in¬ 
fected in 1510-15, and that the Gulf of Benin received its yellow 
fever from this source in 1520, and it is possible that it has been 
endemic on the West Coast of Africa from that date. Boyce was of 
the opinion that it has been a disease of Africa from time lmmemor- 
ablc, but, though these early historical points cannot satisfactorily 
be settled, there is more evidence that the true home is Central 
America, and that Africa is a secondary endemic area, in which very 
serious outbreaks have been recorded in the past, and where the 
disease is at times epidemic. 

From the endemic centre the disease can spread by the agency 
of ships until it reaches .|0° 5b' N. (Quebec) and 34 0 54' S. (Monte 
Video), which correspond to the isotherm of 6o° F. (1O 0 C.) for the 
mean temperature of the hottest mont h of the year. At its northern 
limits the disease is generally very mild, but at its southern limits 
it may be very severe. 

The areas most usually affected are the Atlantic coasts of North 
America, as far north as Charleston (32 0 46' N.), and of South 
America as far south as Rio do Janeiro (22° 54' S.). Another region 
commonly affected is the West Coast of Africa from Scnegambia to 
Saint Paid de Loa do. 

Europe has frequently been attacked - -e.g., England (Swansea) in 
1865, France in 1861, Spain find Portugal in the eighteenth and 
nineteenth centuries, the last infection being in Madrid in 1878, 
and Italy (Leghorn) in 1804. 

The disease has apparently more than once reached the Pacific, 
for it spread in 1740 to Guayaquil, in Ecuador, and in 1854 to Peru. 

The distribution corresponds with that of Stcgomyia calopus, and 
the fact that the disease is* endemic in warm climates and more 
marked in the hot season, while it disappears in the winter of 
temperate climates, reappearing in the summer, coincides with the 
habits of the mosquito. Further, the facts that it is carried by 
infected ships and that it may affect low-lying regions near the coast, 
particularly ports, in which the dwelling-houses arc especially 
attacked, are explicable by its mosquito transmission. 

It appears to us ths$ the fever associated with black vomit, found among 
children in * Grande terra,' Guadeloupe, must either be a form of yellow fever 
or closely allied to it, though possibly some cases may be confused with the 
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vomiting sickness of Jamaica, in winch black vomit is absent (p. i0«)5). At 
the same lime it is interesting to note the general similarity between pappataci 
fever, dengue, and yellow fever, which appear to form a group of closely allied 
diseases. 

YHlotv fever has been recorded by lliulcllet at Dinguira, Maliina, 
Ouida, between Kayes and the Niger in the Sudan, while cases 
have been recorded m Java. 

/Etiology. —The causil agent exists in the blood of an infected 
person, as can be proved by the fact that the subcutaneous inocula¬ 
tion of c.c. of tie- infected blood into noil-immune pel sons 
produces attacks of the disease, but it cannot be. spre.ad to man by 
post mortem wounds. This causal agt in appears to lu*. at least in 
oii“ of iti -.'.iie ot exceedingly sjn.dl si/.«-, for diluted blood filtered 
through a I\i;!eiu f 'hamberl.ind li bougie can si ill cause the disease 
if inoe.iil i ed iu'.iaxemm l\' iub> a mm immune 

A(.< - ordimr to Smih-lm it is .1 -.null pmlo/onn (/’i/m/'/aswM JJavigenum 
Si-jil'-lni, mi i<<l in tin* o‘.l bhi.iil cells, but i lie pir.uiuc hirms ile-'.u'ilifd 

l)\’ till .mill'll- ale ii'»W i «'|] |i|i>ii*il to l>o ,iiiff icts. 

li is oliv.oiislv a being organism, and not a chemical substance, 
In cause ol tin- "me it t.ikes to d< \elop in man and the mosquito, 
for die iiiuil* n ion period in man is iisuallv three days, lhc mos- 
cpiito, in 1 'idi’i 11 > In-e.ome infected, must lute a patient during the. 
ins'. 1 l.i 11 - d iVs ol his illness, and then four.eeu davs must elapse 
before : lie inh c'ed imwpiilo C.LU tHillsum the (lisi'll-e 

rim pioi>l ol ihe u.msinission of tin, disease by Sh\mnyiit inlopus 
was woilo-d out bv IvVid, Carroll, Agi .nnmile, and I .a gear, by con- 
s rueimg a guii-pmoi building divided into iwo gnat-piuof com- 
j> iiMiieiL's. inlo the lii'-a i»f wliie.h infected mosquitoes weieliberated 
and .iMowed o bi ! e a mm immune, while othei non-immuiies slept 
m tin si con.1 eoinp.irtmeu 1 . 1 lie man in ihe lir-t compartment 

ilex eloped an ai tack of v< How le\ er, x\ lole 11 e of In i s did not. 

Non imunmes h\ mg m gn.ii pi out lioiisis, with art : el« > of clothing 
ami bedding soiled with mine, f.eees, black \omit, e’c., horn raises 
of yellow lex’er, did im? contract the disease, though aftei this 
experiment was finished some weir infected by means of the bites 
ol infected mosquitoes, tInis jiroviiig that they weie not immune. 

Marchou.x and ^imond extended this knowledge by showing that 
a v ‘7i\ , i iinyiti can lix'e for some thirty days, and lay seven hatches of 
eggs. Those laid aftn the twelve days’ incubation by an infected 
mosquito are also infected, and can transmit the cimtagium vivum 
to ii second generation of mosquitoes, but these cannot infect non- 
inimunes uni il fourteen days aftoi hatching as imagines. 

flu- ue.w general ion of Stcgomyia were fed upon glucose, and wore 
made to bite a recent uon-immtine arrival in Brazil, but no infcclion 
followed. A week later the same mosquito was allowed to bite 
the same person, who (hen ilex eloped a typical alt ack of yellow fever, 
from which lie subsequent ly recovered and was found to be immune. 

This is believed to indicate that a mosquitomjuiiesa feed of blood 
before it can produce infection. 
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It is also slated that before a stcgcuuyia can lay eggs she must 
have a feed of blood, the eggs being laid three, days lat er, aft er which 
she is said to feed only at night, while bofote this she feeds during 
the day and during the night. 

From this it is argued that any stogomyia which bites in the day¬ 
time can have only immatuie parasites, and theieforo cannot 
produce an infection*. 

A mosquito can produce yellow fever some fifly-scvcii days after 
infection, which appears to become more virulent the longer it 
remains in the insict, especially if the air tuiipciatmcis27 < ' to 28° C. 

Further, the contngium vivtun can appaientJy only exist in man 
and Stegomyia calopus, though it is tiue tii.it a chimpanzee, aftoi 
an incubation of three da\ s, suffei 1 d Jrom a lypical attack of > ellow 
fever, induced by experimental mosquito-lmcs, as was shown by 
Thomas in 1907. Xo other mosquito so iar has been proved to 
carry the infection. It appears, also, that the development in the 
mosquito depends to >ome extent upon the air temporal 111 e, as ill 
the case of the malarial paia-ito. 

Tliomas has am needed 111 piuduoug a reaction m <1 rliinipanren live days 
after infection by the l»le of an injected StcgowYut, and 111 guinea-pigs from 
lour and a half to thirteen (lavs alter N-nig bitten by injected bfigmnyta. 
It must be remembered that in yellow fever epidemus u is Mated that dogs 
and l“\vK .ire supposed to be ill but bom what cause is unknown. Manson 
luis suggested that the disease may Ik* kept up by animals. 


The aetiology may theieloie be summanzed by saying that the 
causation is an annual pai.iMte, living in ihe blood si 1 earn ol man 
and in 1 lie body ol Mcyotnyia 1 aloj us Meigen. 1M1S (.s', fasciata 
Fabricius, 1805 ,i;on (>. 1 ; . Muller, 37O.11.by the biics of which ii can 
be transmitted to man and the chimpanzee. 'JJie blood of the in¬ 
fected man is transmissive only during the first thru* to lour days. 
Stcgumyia calopus begins to be infictive iomuen clays after the 
transmissive feed, and remains infective for at least another forty- 
three dayand it has lu-i n< lainied that it can pass ui the infill ion 
to its young, which ri quin a f< c d of Mood bcleiethe vims lx c< mes 
iufietivi. Dining tin's lion-infective period they bite during the 
daytime, but do not after then first feid and the depo ition of their 
first eggs, it is possible thal other species of Stcgpmyia, in the 
fut me, mav be found to be earners as well as S. calopus. 


Unfoi Innately, according to Theoliald, it is necessary to change the old 
name StisoniiYhi fasciata Fabridus, 1805. to .S', fratir Desvohly, 1827, or to 
S. calopus .Weigen isis ihough then* is some doubt as to wlieiher tlm latter, 
which is, of ionise, the older leiiu. le.illv applies to the iiimn.i wo know as 
S. fasciata. The reason for this (hungc is liecau.se the term fust inta was used 
by O. I'. Muller in 17(1.1 (m»l by de Yillers, often wrongly spelt Yilliers) for a 
Culc.x distinct from S. fasciahi ms. 1805. More recently them seems 

to be some doubt as to the correctness of the new term—tli.it js, 5. calopus — 
and a return to the old term, 6'. fasciata, may be necessary. 


Spirochcclc .—In 1909 Siimson, reported the prcsn.ee of a spiro- 
cliiuLo in yellow fever (S. interrogans Siimson, 1909), but no im¬ 
portance was given to this observation. Recently Noguchi has 
Cultivated from the blood of several ca.se*> a spirochoite somewhat 
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similar to S. icterohcemorrhagia’, and has named it Leptospira 
ictcr aides. 

Pathology. —In yellow fever the ceils of the liver swell, and, 
pressing upon the bile capillaries, obstmet the How ol bile ami 
cause a hepatogenous jaundice, characteuzed by yellow staining 
of the skin and tissues, and by the presence of bile in tlie urine. 
Further, the swelling blocks the intralobular capillaries, causing 
congestion of aU the viscera drained by the portal vein, but especially 
of the pyloric end ol the stomach and the duodenum, because of 
the arrangement of the \eins Irom those parts. This stagnation 
of the blood may allow a secondary bacterial infection to take 
place, which shows its oiled on the inlesl ine and spleen. 

The liver cells degenerate so (\\ieiisi\ely ill bad cases as to cam*- 
the urea 1 unction to be considerably lessened in act ivit y, andthei eby 
a condition of ainnuuiiainia comes about, winch pioduces most 
serious toxic. effects upon the bi.un ami oilier organs. In addil.on, 
the disease in some way seriously aileds the endothelial lining ol 
the blood capillaries, pioducing Jiamonliages in various pails of 
the body. It these leading features ol the pathology aie borne m 
mind, the po-ii-inonem a]»pearauci s and the sjmpiomaiology will 
be easilv understood. 

An ail nek generally eenfeis a lasting limmmiiy upon a pel son, 
and second attacks are rare, and it appeals that the so-called 
racial immunity of people li\ mg m endemic legions is really an 
acquired immuiiit\, due io mild attacks in childhood. Kelatiw 
immunity can be ncquned l»v iiincul.itioii of infuMed blood heaUd 
to 55 ('. for five mmiiU's. Further, it is found that the Reie.iu of 
a com .di sceiit has some prow e.t in e power. 

The hero is no milked alteration in ihe numbeis 01 

appearand' ol the erytlm rvics, e\en in fatal i:;im \ A liw noimo- 
blasts aie said 10 be pH-seiil at lime-. (»i» ( he other hand, theie is a 
decided loss ol hamogleb.n, though tins is larely much teduced in 
the first lima' 01 lour days: and linmoglohmaihia i.-. said Wt (.ee.ur 
in fatal cases befoie death*. But this does not appeal to coincide 
with the fall of cife gravny, which may bo present without l«iss 
ot haiuoglobin. 

The leucocytes do not appear to he (list mcily inciea^ed m numbeis, 
varying from j.joo to jo.uuo per culm: millimctie, the iueicate, 
when piesent, being largely caused by polymorphonuclear leuco¬ 
cytes. The coagulation of the blood is diminished, and ammoiii- 
iemia is thought »o be present in bad cases. 

The Urine.- - Albumen appears early--as a rule, on the second 
day--and increases in quantity reinaikablv, espu'iahy in sevcic 
cases. During convalescence ii may disappear, or may last for 
months. Bile is present about the. fifth or sixth (lay, and led blood 
colls may also occur, though leucocytes are ralher rare. Casts are 
prescut- - first hyaline, then granular, and finally epithelial. Urea 
is diminished in bad cases, and the diazo-rraol 1011 is believed to be 
absent in uncomplicated cases. 
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The Vomit .—The vomit is olten distinguished as while, red, and 
black. Tin* white is acid, colourh 01 bile-stained, and b composed 
largely "I mucus. Theied vomit contuinsbriglil blood, while the black 
is acid, containing hydrochloric acid, epithelial cells, red corpuscles, 
fat, debris, and micro-organisms, its colour being duetothe presence 
of haemoglobin, turned in acid ha-matin by the hydrochloric acid. 

Morbid Anatomy.- -The skin is yellow from bile-pigment, anil 
blotched with post-mortem lividity and luemorrhages. The mucosa 
of the tongue is li-'.iued. and the mouth may be covered with blood. 
Tholivei is \ el low isli 01 brownish in colour, marked bj h.emoirhages. 
'I’liecilUaie swollen anil in a stale ol advanced tatty degeneration, 
l'he gall-bl.iddei coin a ins inspissated bile, sometimes mixed with 
blood, l'he spleen is normal m si/e, but mav be cimgested and soil. 
I'lie stomach and mi est im •. may be lull ol blood, usually in the foiin 
nf a blaek homogeneous i an v lluni containing black part idles, and the 
mucosa el tlie atmiarh. i specially that ol thepvlorus.mil duodenum, 
is usii.dk muiji s\\.)||, n, and the mesenteric glands may sometimes 
be eiil.oged. l'he kidin y .m . as a ink*, normal in size, and show 
signs of sunn congest ion. 1 Jowman’scapsules .ue said to be dilati ( 1 , 
but this is not constant. I be cells of the tubules show' tatty de- 
gem i ,it ion, and t lie lumen ma\ coni a mg i aiiular di'bi is. l'he supra - 
renal capsules may be hypei'aniic or show hit tv degeiiei.it ion, but 
Helllii'i ol til* -.»■ is constant, and hvpcra-niiu or l.utv degeneration 
oi 1 be pit ml irv body and tin* Ihvioid gland b:i\e been descubed, 
bin .lie not important I be bladilei is usually empty. Ihchcait 
si low .s ecelivmosi-s. and elliisious mav be lomnl in the peiicaidmm. 
I'lie lungs may In-congested, and ii.emon liagesmay be iotiiid beneath 
the pleura. II"* iiteime mucosa is congested, and tlieie mav be 
bloorl m t lie c.avii\. I'lie meninges <>| i In- brain are congested, and 
iia-moirliagic spots m i\ be sn n 

Symptomatology l/n nhatiun. An exact knowli dge ol the li ngtli 
ol the lut'.ubat nm piiiod is ol the utmost importance fiom a pio 
plivlaclic point ol view. Calculated lioiu experimental mosquito 
lutes, it varies finm two days twenty-two hours to seven days live 
hours, but the lattei ligmewMs in a man who had had a mild attack. 
With tegaid to the burner period, it is the shortest actual record, 
bin some inoii* doubtful figun s, as low' as two days one hour, aie 
gi\eii Kwluding the man w'ith the slight attack, the incubation 
period, as gem rally given by American observers, would be from 
two days 1 went\-two bonis t*» six days two hours. Marcboux, 
Salimbeni, and Simond consider that the inculiation may be as long 
as twelve days, and draw* t his conclusion from inoculation of modified 
blood serum, and also fiom natural infection. Carter’s careful 
clinical records, Jiowv\ cr, gi\ «■ the incubation period as varying from 
three to five and three quarter days. 

The average time appears to be about five days, but to be on the 
safe side at least six to seven days must be allowed. 

The Fever.- -The fever i» divisible into two paroxysms, separated 
by a remission or intermission, l'he first attack is characterized 
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by headache, pale, then llushcd, face, injected eyes, and pains in 
the body, and after the second day albuminiui.i: while the second 
attack shows the jaundice from which the disense obtains its name, 
and the ha-morrhagcs, of which black vomit and black mot ions form 
such ominous signs. 

Onset .—Prodromata are usually absent, but general malaise may 
be felt for some little time previously. The attack begins with a 
sensation of coldness, with or without rigoi*. and with severe fronlal 
headache, pains in the back and limbs, while the lace, at first pale, 
becomes llushed and painful, the skin congested, the e\es brilliant 
and injected, and photophobia is often present The Umperatme 
rapidly rises to io ;° 1«\ or more: the respiration quickens and is 
laboured: the pulse is quick, full, and bounding, teaching to loo 01 
120 per minute. The appetite is lost, and there is usually vomiting, 
associal ed wit h pain and tenderness in 1 he region of I he pylorus, and 
usually const ip.it ion. The urine is generally diminished, acid in 
reaction, with a high specific gravity, and albumen is present from 
1 lie first nr second day. Its passage mav cause a sensat ion of but n- 
ing. During this v,tage theie is often insomnia. 

/ n/c.ntiission .—(>n the second lo fourth duv the it mission sets in. 


the tempeidture either diopping with a eiisis, accompanied by 
sweating, to normal, or remitting to about ion 1 F.. the Hush and 
pains disappearing. In the former case 1 lit* disease ends and con¬ 
valescence begins. More usually, however, alter a few brims' le 
mission, during which the patient feels much Ix'tUr and sleeps well, 
the temperature again liscs to io.f or 305’ F.: but a most chai- 
aotens»ic feat me, called ' Faget’s sign,’ now shows it sell, in that the- 
pulse does not increase in rapidity as the temporal un- rises. On the- 
contiary, as days go cm, the ])iilse-rate tends to become- slower and 
slower, without regard lo t he- tempi 1 at lire. This sign depends upon 
the severity of the case, being nm-t notie.eahle m severe types, in 
which it may be only 70 to <«> pel mimile, though a^oeiated with 
a high temperature. 

Second Attack.- -During the second attack all the symptoms of 
the first paroxysm leluvii, but the congestion ol 1 lit* 4 ju is not so 
marked, and the yellow tint of jaundice appeals for the first time, 
and deepens as the illness proceeds. The \omiling ,nul tenderness 
in the stomach return, and aie associated now with much thiist 


and prostration. The longue is elry and lum-il. with red tip and 
edges. 1 hemorrhages may now occut from the nose, mouth, or 
uterus, and the bad signs of black vomit and mela-na inav appeal. 
The urine diminishes in quant it v, and the albumen increases. In 
bad cases its excretion may totally cease'. There i* 1 ge neiallv much 
restlessness, and often delirium. 

Terminations .—Two courses are now possible. The first is that 
after three to four days' illness the tcmperaiure may decline, the 1 
urine increase in amount, the albumen diminish, and the vomiting 
gradually cease: while sweating may occur, and 1 he patient, passing 
into a deep sleep, awakens on t he road t o conva Iescence. The second 
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is that 1 lie temperature dots not decline, the jaundice deepens, 
hemorrhage* appear under the skin, and Irom the regions indicated 
above, hiccough, subsulius teinliimm, clammy sweats, anuria, 
coma, and convulsions lead to death, which may, however, take, 
place before the full deu lopmem of these sympioms by cardiac 
or respiratory failure. 

Varieties. —Three varieties may be recognized, though some 
authors describe more. These are the mild, the. severe, and the 
malignant. The arid type consists of simply the first paroxysm, 
in which the 1i mi>*Tature does not rise above toj 1 l\, the urine 
r ntains albumen, anti the fevei erases 1>\ crisis on the second or 
ihirj day. The severe type show-, the characters given above as 
typical for the disease. The malignant type begins with high fever, 
105* 10 107° T\, with viohnt \<>iimiiu; and the early appearance 
of black vomit an I m- l.i na. when tin patient quickly becomes 
delirious, and dies in l lie mit ial lever. 

Complications. —Ally pre-existing pat Imlogical condition is serious 
in veil* iw lever, but renal and cardiac affect ions are perhaps theworst. 
(iangreui 1 , ab’.ctNSr*'., coiiys* ion ol i 1 k lungs, and int ussuscipt ion 
are possible c,om]»lication* arising in the couine of the disease. 

Sequelae -UmK and absersM-s. dwnfery and hepatitis, are the 
common sequels, but usn.div convalesri nee is nut complicated or 
pro* 1 acted. 

Prognosis.- -Tile moitaluv :*> v«r\ \,iiioii»ly gi\en, usually 10 to 
-5 P rr rent. for the Ihiitcd Ss.it es and l-.uitipe, and ,p=; to So per 
cent, ior the. endemic area and West Africa. Tlw extremes are 
o*5 to tj4*5 per con:. 

All cases ot yellow level hum be cmwidi red sirimi*., especially 
if complicated with p*v-s:\ist ing di-rasr, .md constant care nniM 
bo taken to measure the daily quail* nv ol mine passed, and to 
estimate the amount of albumen: tor muiknl dinmmtion of tin* 
urine, especially anuria, is a grave sign High temperatures, black 
vomit, me.la-na and other ha-inonhages, and marked disturbance 
of the nervous system, are all bad omens. 

According to Sternberg, if the tempeiaturo does not rise over 
103° l 4 \ the prognosis is usually good. 

Diagnosis. - -'The typical .symptoms in ;m epidemic will hardly be 
mis 4 aki*n for any o*her disease, but the mild early case is very diffi¬ 
cult to recognize. The best signs for a posit j\r diagnosis are the 
early albuminuria, the epigastric tenderness, and, later, the jaun¬ 
dice, with bagel's sign, and lhe black vomit. 

Differential Diaatmsis. - The most important diseases to diffrren 
tiate in the first s ! age are dengue, suhUrlian malaria, hlackwater 
fever, and relapsing lever. Dengue may be recognized by the 
absence of albuminuria, flic preliminary rasli, and leucopenia; 
subtcrlian malaria by the parasites in the blood, and in some cases 
the typical four-hourly temperature chart; hlackwater fever by the 
haemoglobin in the urine and the mononuclear increase; relapsing 
fever by the parasites in the blood and 1 lie leucocytosis. 
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Treatment. —There is no specific remedy known for yellow fever. 
The usual treatment, if the patient is seen 011 1 lie first or second 
clay, is to give repeated small doses of calomel until 3-5 grains 
have been administered, and then a draught of magnesium sulphate 
and sodium sulphate. Then employ Sternberg's mixture, which is:— 

Sodium bicarbonate .. .. .. 150 grains. 

Perdiloride of murenry .. .. .. J, grain. 

Water .. .. .. .. .. 00 ounces.. 

This is given in three lablospoonful doses every hour. 

Gcmr.it TmiUnint .—As the cause of the disease is unknown, the 
treatment must aim at tin: prevention of the spread of the infection, 
the rapid elimunition ol the toxin-*, and the alleviation ol the 
symptoms. To prevent the spread ot the disease, the pat ient's bod- 
room must be rendered gnat-proof. The excretion ol the toxin- 
must take place by the bowels, skin, and kidneys, and therefore 
it is necessary to encourage the action of all three. The no*ion ol 
the bowels can be miintained by enema in of t table-pooiiful ol 
sodium sulphate dissolved in a pint ol warm water, and given 
morning and night. 

Wneii there is sevei headach a hot musianl foot-bath may be 
given, which relieve tli lead. Alter Lhis the patient is 

warmly wrapped up in blankets, care :uu. ak**n that lie not 
opp ssed by the clothing, tor only those who have been seriously 
ill :an appreciate how embarrassing the weight of hea\y blankets 
is to the heart. Ii is hoped that by these means the action ol the 
skin will be stimulated. 

Jn order to dilute the toxins, and at the same time to stimulate 
the action ot the k lueys, an alkaline treatment, with plenty ot 
lluid, is required. 'hi^ can be effected by administering 2 to 
4 quarts ot iced Ci! ,*-tm variety ot Vichy water in the twenty- 
four hours, or tlu. same quantity of any alkaline mineral water, 
to each pint ol which j<» gtains ol sodium bicarbonate have been 
added; or by Sternberg's mixture as recommended above; or an 
effervescing drink can be made up of sodium bicarbonate and lresh 
lime-juice, but care should be taken that lhis is mixed in such 
quantities as to be neutral, and it may, it necessary, be combined 
with sodium sulphate. If this alkaline treatment cannot he given 
by the mouth, then the bicarbonate of soda must bo administered 
as warm cncmala. 

Symptomatic Treatment. —As reg.irds symptoms, if there is great 
pain, this can be relieved by a small close oi phenacetin, while 
severe lumbar pam may be relieved by hot lomenrat 1011s; but if lio 
urine is passing, the warm mustard bath will be better. 

Vomiting is treated by sips of iced Vichy, iced champagne, a 
blister to the pit of the stomach, a dose of a mixture containing 
chloroform, or a hypodermic injection of morphia. 11 there is 
much fever, this must be treated by cool sponging and cool applica¬ 
tions to the head. 

Black vomit should be treated by the application of the ice-bag 
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to the pit of the stomach, and JHemorrhages in general should he 
met with doses of calcium chloiide or hypodermic injections of 
adrenalin or ergot in. 

In these bad cases it is advis’d by some amhms to rub olive oil 
into the skin in rjuantity, with a view ol ladeiiing the endothelial 
rolls of the blood capillai i< sv.m1i hilly panicles, and so protecting 
them against the action of tin- toxins. 

Anuria requires treatment by hot lonn-ntations to thi loins, or 
cupping and hot-air baths and Carroll recommendsthe injection of 
15 grains of urea, either hypodermically 01 by t he red mil. with a view 
to stimulating renal act nit \, on tin ground that in tliese bad cases 
the product i< a n of urea by the livii is not siiJiiru-m foi that purpose. 

Cardiac failure requiie s hypoiUinuc injections ol strychnine, 
camphor dissolved in rt 1 1 01 ml. ei -imply 111n 1. 

Did.- N'o food -hoidd beei\eii h»i two or ihiee days, but only 
the alkaline drink-, and champagne it necr—ar\, tin uha being to 
relieve t lie -tomach andpn-M m the accumulat imi ol wa-»e pi uelucis 
in I In* -y- : r ni, and -o ihm\ c the- kidnex 110111 ton min h weak 

Alter this t mil-, or il the tempi laime 1- brloxv tog 1 ; .. milk and 
limr-water, loa-i wat i r. .1 n<l b.n h y wale 1 111.1 \ be- given. A\’it]i 
a vie-w to s.ivim.* I i—in wa-tr and e.ett mg hu miei 1 lie e ueiilai i«m, 
pme Im/rii cre am, cnhi while wnin-p lly m h nion ji lly, should 
Ini given, 01 olive oil aduimi-if nd by the mouth or nibbed into the 
skin, .is indicated aboxi. 

Vfte-r the tempi!.iton lia- been 11m111.1l I'm -mm thru- days, 
chicken-broth, cit-'aid-piiilding, Main: mange <;e, r.m be- Hied, 
and a few days l.iior Jlie die: enii bcgi.iduallx increased. 

Stre>ng bee( ixlrae.is .mil -'long alcoholic -1 inuil.nns slmuld 1 m' 
t'lvoideel, the 1 In -t -iimnlam In ing ir« d champagnem lahlc-pooniiil 

doses. 

Prophylaxis.- Yellow lexer is giiiciallv conxivcd Ireijn one 
pl.ice to another by shi]»-. but m 01 del l<• piodue'.i- an epidemic 
sex <-i al lac! 01 s ai c lied-— it x \ 1/., e.i-e- ol ■ he eli m a-e 111 >111 winch 
.s/c’giwiv/Vf mlof'ns max - becoim inhcted, [ogtilin with eondit ions 
of tcnqier.itim . mm--uro, etc., suitable lm tin- de.xelopnie lit ol 
the germ ill tin- nio-quito, and al-o lm 1!u jnojjagalion ol the’ 
mosquito itself, togethei with the pie-oncc e»l nmi imimme }*«*«.*]»le* 
le»r the- mo-H]mto to infect, ft is al-ei mce-s.uy te» beset in mind 
that the iiieiib.it 1011 pniod js usually irenn lime te> -i.\ days, anel 
1 herd ore qiici.minie imi-t be of at least live dax-. m. io be <>n the 
safe side, eil m,x or -even days’ dural ion, lu older ihat the nieiy 
quito may become* infected it must bite 1 a patient dining the 1 first 
three days of the illnc—, and number loin tern days mu.-i elapse 
before it .is able to infect nmi-iimimnes. Therefore an infected 
ship must be anchoml at leas' .1 quarter of a mile from Iho shore 
and from other ships. The sick must bo placed in mosquito-proof 
rooms, the crew quarantined for at least six to seven days, and that 
tyhole ship disinfected by a Clayton’s disinfector, preferably be¬ 
tween 9 a.m. and 3 p.m., while tlic mosquitoes arc quiescent. 
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Dock-labourers working on suspected or disinfected ships should live 
in special gnal-proof buildings, and bounder medical supervision. 

With regard to an infected area, it must be remembered that 
Ste^omyiu cahfins is essentially domestic in its habits, that it h 
active Jrom 2 jj.in. till early morning, but that it is quiescent between 
the hours of 9 a.m. and 2 p.m., when, thorelore, visits can be made 
to infected areas without risk, further, the mosquito is known 
to bile dead bodies and suck the blood, but tins will seldom iuleot 
it, as a patient generally lives longer than the three days during 
which tile disease can be communicated to the mosquito Lastly, 
it can pass through a screen with fifteen meshes, but not thiough 
one with twenty meshes to the inch. 

The numquilo does not die alter laving its eggs, but lives until 
it has laid seven batches i.f , some thirty days. I he (ggs laid 
twelu • l.ivs afier iulection are capable ol earning the intention 
into the second geiier.ition, which can spn ad tla di-ea'-t iomte«n 
day* alior becoming imagines As the mosquito is hi-lirved to he 
non inleci i\ e when it bite." 111 l he d.iyi ime, non mimuni - may \ i-n 
.111 etuirmir are 1 in the day with iiiipitmt\. but mils' not 'ay late 
Ill 1 lie afn 1 noon 

When a person 1-, niuved I'lom an infected room, di-mlrc*ion 
should hi higun at once. All cracks, openings, <n\, should be 
close* l wu h paper, and iumig.it ion carried mu, pi eh 1 ably b\ menus 
of sulphur dioxide gas, or il there i< an objection to tins' because 
ol the dam ige it causes, pMethrum may In iisi-d, but 11111*1 be 
burned m the piuport ion ol 1 pound to l.imo cubic h it ol air¬ 
space if the mosquitoes ate to he merely stupefied, and 2 pound'¬ 
ll tin v aie to he killed: or tobacco, r pound pei 1,000 cubic feet, 
may be used. 

In addition, it an epidemic, is to be cr.idie iled. cast--, must be at 
once notified to the Central aiiihoiiiy, and patients must be s 1 nelly 
Healed in mosquiio-piool loom-, and c\eiy prison, immune 01 
non immune, must use mosquito-curtains, while an ami-mosquiio 
scheme on the linos mentioned under Malniiu mils' he undertaken. 
Special cue must, however, he taken to ('indicate, alter a careful 
survey, all the breeding-places, not iorgettmg tho-e in old tills, 
cocn.iniil-shells, gutters, small pools, i-lc. In endiyiic ateas, houses 
and ]>iiblic buildings should be rendered gnai piool Lastly, when 
an epidemic breaks out in any ]>lace, it may be taken im granted 
that the importation took place at least two to three weeks prior 
to the discovery, for this is the time requited tor the incubation ol 
the gonn in the mosquito and in man: and it may al-o be a—umed 
that mild cases are probably being treated ioi mthieii/a or malaria. 
Therefore a hotiso-lo-house visitation is almost neoe-san. in orihr 
to find out the extent of the outbreak. 

Given a free hand and plenty of money, there -hould be no 
difficulty in dealing with a threatened epidemic, but the public 
must be won over to assist, and offenders must be-fmed lor trans¬ 
gressions against sanitation, as is done by the Americans in Panama, 
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the. offences being the presence of mosquito larva*, imperfect screen¬ 
ing of the house, accumulation ot water, etc. 

TIio prophylactic mcasiues may be summarized as follows:— 

A. Win re there is reason to It It eve that yellow fever is endemic. 

(1) Segregation of nou-immunes, partial or complete, town plan¬ 

ning. 

(2) Screening:— 

(n) The lied. 

\b) The veranda. 

(c) The house 

(3) Systematic mosquito destruction :— 

(11) .Removal of bleeding places. 

(b) Screening of water cisterns. 

(c) Oiling. 

( d) Drainage. 

(e) Rush clearing. 

(4) Eilucation. In/hclnm ol line', lor transgressions 

(5) Quaiantine admmi-iiution. 

((>) Non-immunes only to visit endemic area in the davlime. 

J>. Whi tt yillow fever has brolun out. 

(1) Removal oi all non-innnnnes outside tfu* intoned area, and 
deflection ot the iraihe. outsxle the injected .mu. 

O) l.solatmn ot cases and suspected cases. 

(t) Provision ioi isolation of contacts. 

* {-() Early notnication. 

(5) i'limigation. 

(to Emergency mosquito measures 
[a) Removal ot receptacle-. 

(i) Oiling. 

(c) Scieening. 

(dj Drainage. 

(7) Education:— 

(a) Lectures. 

(b) Meetings. 

(e) Pamphlets. 

(8) General organization of the medical lories. 

Xo anviuty need now be te.lt as to the spread of yellow fever 
to Asia though the Panama ('.in.il has been opened, lor it appears 
as though not merely yellow lever, but all intentions and con¬ 
tagious levers are bound to lie eradicated 1mm Ihr ('anal zone 
under the. able American rule. 
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DKNGl'K AND ALL1KD FF.VKRS 

Duuguu—Seven days’ fever-— Dengue-liko fevons-— References. 


DENGUE. 

Synonyms.- -I'Vbris Enck*mii..i cum Roseola, Kx.mthvsfc Athrosi.v, Knok 
lcvlkoorls Arthrodynie, I mm ri* Rouge, and piobably the ‘seven day-’ lever.’ 

Theru are upward** ol one 1 mu died known synonym- for tins lever, many 
ol which relei to it .is a lorm ol rheum itism, or give it f.uie.iful terms, such as 
' breaklnmc ’ or ' hre..khe.iit,' * broken wing ’ or ’ gtralle fever.’ It is some¬ 
times culled ‘ line" il.iy-’ Ivvi-i.’ a tenn by which jiappat.ici fevei is also 
known. 

The word ' dengue ’ is s.dd by V.imbci y to be ol Arabic origin, and to mean 
weakness, but it miglit equally lie of JCasl Alricau. Indian, 01 Spanish ongin. 

Definition. Dengue is ;i tot in covering oik* or more acute, specific 
non-contagious levers ol unknown origin, but caused by a virus 
contained in the blood. It ^characterized bv two lebrilc paroxysms, 
separated by an intermission or remission, without jaundice, albu¬ 
minuria, or imuorrhages, and with a marked leiicopenia, and a pulse 
which varies directly with the temperatmv. It is spread by the 
agency of Sicgninyut Ciihpus Meigeii, iSt.s, and probably by Culcx 
Jalif'ans Wiedemann, 1828. 

History. —It appears to have been first lecognized at Batavia, in 
Java, in the year 1779, by Pylon, though it may have been noted 
by Pazzio pievious to this m 17(14-118 111 an epidemic in Seville. 
It was soon discovered in other places, being found from 1779 to 
1780 in Egypt, Arabia, Persia, and North America, and in 1784 in 
Spain, to which it appears to have come Irom the West Indies, and 
in i<SiN in Peru, hi 1824-28 it occurred all over the tropical and 
subtropical zones, and ill 1830-70 it formed a series ol large and 
small epidemics in the same regions. 1 m 0111 1871-73 there was 
an epidemic implicating East Africa, Egypt, Aiabia, India, Purina, 
Indo-China, and China, and spreading later to America and North 
and West Africa i.e., practically to all the tropical regions. T11 
1876-88 it was epidemic in Hong Kong, Egypt, Syria, and the 
Mediterranean, and in the. 1* lji Islands in 1885, to Which it was 
conveyed by a European suffering from the complaint. I11 1889 
it was especially prevalent in Asia Minor, Turkey, and Greece. 
From 1890 to 1895 there were outbreaks in Sencgambia and Hong 
Kong, and in 1894 it was introduced into North Queensland. From 
i8q$-()6 there were epidemics in Bombay and in Charleston. In 
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1897-98 it was epidemic in Georgia, Florida, and Texas. In 1901 
it occurred in Penang and Asia Minor; in 1902 in Hong Kong, 
Singapore, Madras, Rangoon, and Upper Burma. In igofi it 
occurred in Saigong 011 .a French warship, and recently it has been 
prevalent in Singapore, West Australia, and Ceylon. 'Munson says 
that an epidemic or pandemic takes place about once in twenty years. 

The discovery of the disease, therefore, appears to have, been 
first made by Paz/.io and Bylou, and the first full clinical description 
given by Dickson in iSjS. 

The first attempt to find a causation tor the disease was by 
McLaughlin in i-SSf>, who found micrococci in the blood, but this 
was dispioved bv Klein, Wright, Crook-.hank, anil Macfadyen. T11 
1903 Graham stated that he had observed small hvuline, unstainalde 
rods or dots in the red blood corpuscles, which he considered to be 
proto/.oal [> 11 isitri of the nature ol Ida-allodia. 1 his discovery 
Iris been refuted bv C.irpenter and Sutton, (buteras, Agreinoiitc, 
Kiewiet de Jonge and Hahn, Si ill and Ashburu. and (’1 aig. Graham 
fed Cnlc-x [illicitns Wiedemann oil patients suffering from dengi.e, 
and cl.limed to have tound his parasites 111 these inn^piiloes up to 
the fifth day alter feeding. He did not find any ookinetes or 
o»cvsis, but he s tys he loiiud npnus in the cells «if the salivary 
glmds ol the nuwpiitoi s from forty eight hotiis to one month 
alter they had led on inficled blood. Further, lie st.iles that he 
0 uised a ivpie.il atiae.k of dengue bv injecting Mibeuta neon sly a 
solution, in normal '■•dine, of the salivaiy glands ol a mosquito 
which had biileit a dengue fe.ver patient twenty tom hours pu- 
vioiislv. He only pel formed one expel intent, Imc.ihm* the illness 
c 111 -'**■ I was veiv sevt re. but he succeeded, atm* an lncubal :on ol 
fom cl davs. in infecting healthy people bv the lute-, of mo-- 
ipiitocs^ uh'x fitlii'inis) led on dengue lexei palieiii* 

l'lioagh \shbnrn and t'raig (in 1(1071 have not siippoited tiiah.im 
by hiding the paia-ite. they have siippoitid him bv piovmg 1h.it 
a typical attack of dengue can be produced bv tin intravenous 
inoculat 1011 of filtered and unhllered blood from an infected pat lent. 
and that the disease can be, and iwiallv is, transmitted by the bite 
of t'nlex fiilifittns Wiedemann. 

hi 1912 and 1913 Laloir dievv attention to Slc^umyin cnfof/its as 
the owner of dengue. Cleland, Bradley, and McDonald demon¬ 
strated that the. virus of dengue fever was carried by S/c^nmvnt 
ca/ofiit'i, in which it underwent development Archibald found 1h.1l 
the same insect was the only possible carrier in ret tain pans of 
the Sudan. These observations support Legendre’s e.nlicr viiws 
with reference to Hanoi. The leucocytic formula has been cm chilly 
studied by Ashbuin and Craig and by Archibald. 

Climatology. —The history ol the disease indicates roughly its 
geography, which lies mostly in the tropics, but can extend to 
the subtropcal zones. Cases have been icpoited from Southern 
Europe. Its usual boundaries are 32 0 .j"' N T . and 23° 23' S., but 
during warm weather it nny spread to jf)’’ 10' N., anti even to 
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42 0 N. and 2N 0 S. in except ional cases. It is, therefore, a disease 
of tropical climates, and of warm weather in other climates. It 
appears to be favoured by low-lying lands near the sea, well 
supplied with water, and not to be found at high altitudes; but 
there are exceptions to this. It occurs in Australia, where it has 
appeared since 1885, and is common in the Anglo-Egyptian Sudan 
and along the Red Sea. 

When the distribnt ion of dengue is compared with that known 
for Culex futigans, it will be seen that the two coincide most re¬ 
markably. In fact, at t he present time it appears as though the geo¬ 
graphical distribution depends upon the distribution of that insect, 
together with the importation or presence of infected persons. 

^Etiology. —We are. indebted to Graham and Ashburn and Craig, 
and to Clelaiul, Bradley, and McDonald, for 0111 knowledge of the 
adiology of this disease. 

There appears to be no doubt that dengue fever is caused by some 
unknown living organism which requires o\er two days to increase 
so as to produce the symptoms of the disease when inoculated into 
human beings, and genet ally five to nine and a hall days when 
produced by bites of an infected slegomyu. 

JJotli Graham and At date liavo observed small 1 todies m thu red blood- 
i:orpus«:les, wind: an: described as small, usually lound. but sometimes 
elongated, bodies about one-iiitli to one-third oi the size of a red corpuscle. 
They divide up into minute granules, winch Itecome extra-corpuscular. 

This organism exists in the blood, us can be shown by the intra¬ 
venous injection of 20 c.c. of dengue fever blood producing typical 
attacks of the disease, the incubation usually being two to three 
day-.; but it is so small that it will pass 1 hrough the poles of a filter 
which will ictain Micrococcus mclilcnsis, which is only o*-j i> in 
diameter, as is demonstrated by the production of the disease by 
intravenous injections of filtered dengue fever blood, the incubation 
being two or three days, as h'-furc. It may also be present in the 
lymphatic glaml*'. tie- gland juice being at times mf< etive, as proved 
by experiments. 

Blood is infective from two to eight days, but not after the four¬ 
teenth day, ami tin- virus is said to be transmitted by the bites of 
Culex faligans, which is thought to bean agent in the spicad of the 
dise.ise, but Cleland, Bradley, and McDonald’s experiments have 
thrown considerable doubt 011 this. There may, however, be two 
distinct diseases, one caused by a sfegomyia and one by a culex, 
the incubation pci iod being about tlirec days sixteen hours. It can 
also be transmitted by the biles of Stcgomyiu calopus, when, further, 
there is a natural immunity against the disease in some, people, and 
also some degree of acqmi cd immunity of unknown duration obtained 
by an attack. 

The points in the etiology which require lurtlier research are the 
nature of the organism and its chemical products; the changes, if 
any, which the parasite undergoes in the mosquito; the length of 
time during which the mosquito can carry the infection; whether any 
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mosquito other than Culcx fatigans and Stegotnyia calopus can spread 
the disease ; and how long the acquired immunity lasts in man. 
In conclusion, it may be said that there is no evidence of infect ion 
other than by the bile of mosquitoes, and there is no evidence that 
a monkey can be infected by inoculation. 

Pathology. —There is but little that can bo written on this subject, 
as the cause of the disease is unknown, and therefore, of course, its 
acLion cannot be explained. 

Morbid Anatomy. —This appears restricted t o the description of the 
complication which killed the person—viz., peritonitis or pleuritis. 

Symptomatology. —The incubation period, judging from experi¬ 
mental infection by mosquito-biles, varies from three to six clays 
in the case of culex, and five to nine and a half days in the case of 
stegomyin. Prodromala are usually absent, but general malaise 
may be fe.lt during ;i period not exceeding t hive days bofoi e the onset. 

The attack is usually sudden, and introduced by severe pain in 
some part of the body, or merely by the. sensation of extreme 
fatigue, or by chilliness and shivering, or by deep Hushing of the 
face. In children convulsions or delirium may usher in the illness. 
In any ca-»e the temperature rapidly rises, the pulse quickens, and 
the skin and mucos«e become markedly congested, especially about 
the face, mouth, auil throat. The conjunctiv;e are injected, the 
eyes watery, and sometimes vomiting and purging aie also present. 
The disease now progresses for one, two, or three days, after which 
there is, as a rule, a remission or an intermission. 


Course. —During this period the temporaluro rises to 103° to 
ioti" F., and the pulse increases proportionately with the tempera¬ 
ture to <)<> to 120 per minute. Scve.ie pains in the. head, and 
especially in the eyeballs, aie experienced, and, in addition, pains in 
diffeienl pans of the body, especially ill the lumbal region and the 
legs. Oft eii» he joints arc pa infill, usually without any sign of redness 


or swelling. 1 his pain in the joints appears loally to be due to the 
muscles in the neighbourhood, as the joint can often be passively 
moved without pain, while active movement induces almost agony. 
There are, however, rare cases in which the joints are affected, as 
is shown by redness and swelling. As regards the .ilinie.iilary canal, 
the tongue is moist, but becomes covered with a wjiile.-cre.amy fur. 
There is 110 appetite, nausea and vomiting are not uncommon, and 


constipation or diarrhoea may be present. Enlargement of the 
cervical and axillary glands is present to the. extent of 30 per cent, 
to 70 per cent, of the cases of some epidemics. The glands remain 
enlarged for some time, and may be tender on pressure. The juice 
of these glands has reproduced t ho disease in two out of three cases. 


The circulatory system is not affected, except that fainting occurs 
at times, while a sensation of pracordial discomfort or of suffocation 
may be complained of. Insomnia and delirium are not infrequent. 


but meningitis and neuritis must be uncommon if they occur at all. 


though hyperesthesia of the skin mnv be observed. The skin shows 
the congestion already mentioned, which is not always present. 
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being at t lines replaced by 1 lie opposit o cxl reme of pallor. Jaundice, 
il it occurs, is rare, llicmorrluiges are. rare, and will be mentioned 
as a complication. The changes in the blood have been carefully 
worked out by Ashburn and Craig. The erythrocytes arc usually 
normal in appearance and number, but a few poikilocytcs may be 
seen, while the haemoglobin and colour-index are also normal. 

Lcucopcnia is so constant 
as to be of diagnostic im¬ 
portance, varying from 
|,Sho to i,goo, the aver¬ 
age being J.Son per cubic 
millimetre. The leuco¬ 
cytes are norm.d in 
appearance, but there is 
an inciease of the larg«* 
mononuclears and eosm- 
oplules, and a deoieu-.r 
m the polymuiphoiuiclear 
leucocyte'.. '1 he urine 
appeals to be usually 
ipii'e noimal, except (bit it is liigli-coloiueil, but ma\ contain 
.1 minute trace <>l .dbumeii, and in severe case*. triiiteias says tin- 
diaxo-HMCt ion can be nht.Jned. 

tnL'.y mission. < hi the third day the temper.it me usually falls, 
bin rarely reaches to mu mal. 1'hi- fall may be accompanied by the 
u-.ua! signs of a ci isis -namely, proluse pci spiral inn, the passage of 
much urine, violent diurrluc.i, and 
ble.ediug troni the no**- but inmanv 
cases tbesexigu^ m iy be absent. 'll.e 
p it it‘lit now fe» Is bet I rf, except fol 
slight pains, and a eenimie inti imis¬ 
sion in the disease i- esfablisbed. In 
ill her casr-s, bowexer, ihi*. mtoi- 
mis'.ioii mav be eiiliiely wanting, 
and the teinperatmemay only lomit, 
remaining at ioo' to ioi" 1\ 

St\nnd AlLn It .--'I lie intermission 
or generally -remission lasts until 
the fifth day of the illness, when the 
teinperatme rise* to some point 
usually below in;,' 1 1\, and at the 
same time a rash appears on the palm.- and h..eks ol the hands, 
and rapidly spread*, to the arms, the trunk, and the legs. This 
rash may be of iwo tV|C-> a measly erupt ion ol small, circular, 
dark red maeulo-papules which almost entirely disappeai on 
pressure, or a scarlaliniform eruption of close-set brig In red points, 
which may coalesce and form large roil patches, irruptions inter¬ 
mediate m appearance between these two types may, however, be 
present, and occasionally only an abort ivc or no erupt ion at all occurs. 
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This rise of temperature may last from a few hours to a day, and 
generally declines by crisis, with or without perspiration, on tlie 
sixth day. The skin eruption usually Lasts from two to eight days, 
after which occasionally there is a desquamation, which may 
continue for two to three weeks. 

The typical disease shows a first attack, a remission or inter¬ 
mission, and a second attack, thougli the two attacks may become 
merged together. The typical rash may be absent, and sometimes 
tlie disease is so mild that it ends on the third day with the first 
crisis. 


Convalescence may be quick and permanent, but, on the other 
hand, it may be protracted and complicated with sequela;. Im¬ 
munity is said to be complete twenty-four days after recovery 
from a typical attack. 

Varieties. —It is now generally agreed that seven days' fever is 
merely a variety of dengue fever, and therefore for comparison we 
at t ach a descript ion of it to t his chapter. 

Megaw distinguishes the following varieties:— 


r. The Evanescent Type, with only a short slight attack of fever, 
and coriesponds with one variety of the old febricula, and cannot 
be recognized except during an epidemic of dengue fever. 

2. The Interrupted Fever Type .—This is the three days' fever, 
followed after one or two days of apyrexia with another attack, and 
is typical dengue lever. True intermission is, however, rare, a fever 
of the saddle-back type being much commoner. 

3. The Saddle-IIack Type.— This is the so-called seven days’ fever. 
-J. The Continued Fever Type. —This is rare, and is characterized 

by a Lick of the usual remission or intermission of the fever. 


Complications. —The rarity of the symptoms of lnvmorrhage may 
pe.rhaps justify its mention as a compliest ion. It takes place from 
the mucosa;, as already meal lulled, ot the nose, stomach, intestines, 


and uterus. Hyperpyrexia may occur as a complication, but is 
rare, aud pleurisy, pericarditis, orchitis, endocarditis, and menin¬ 
gitis sometimes complicate the disease and alter its characteristics. 


We have seen enteric develop in three typical cases of dengue, and 
appendicitis in two cases. 

Sequel®.— -The most important sequela: are the pains in the joints 
and muscles, which worry patients considerably. This polyarthritis 
affects joints of all kinds, both small and large, and is associated 
with swellings, so that the. condition is like rheumatism, but sali¬ 
cylates are useless. The severe typo is rare, but is very distressing, 
and may Iasi six to eight weeks or longer. It is not uncommon in a 
milder form, with pain in various joints and slight swelling, and in 
this condition may last for months. 

Relapses are said to take place, but Ashburn and Craig doubt 
whether any occur a short time after an attack, as tlie persons who 
were supposed to relapse, in tlieir experience, really suffered from 
malarial fever; for, as a mat ter of fact, there is an acquired immunity 
for some little time after an attack which prevents such relapses. 

* 79 
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Reinfections.—These are not uncommon, and cadi attack may be 
quite typical, being associated with the rash. 

Diagnosis.—This is based oil the sudden onset with extremely 
severe muscular pain, the remission or intermission in the course 
of the fever on the third or fourth day, the rash generally appearing 
on the t liird to t he sixt h day. The diseases most likely t o be mis! aken 
for dengue are yellow fever, malaria, influenza, scarlet fever, measles, 
rheumatic fever, smallpox, tonsillitis, typhus, and pappataci fever. 

Yellow fever is recognized by its slower pulse, jaundice, albumen in 
the urine, and li.eniat emesis; malaria by its blood parasites: influcnz.i 
by the absence, as arule. of any eruptions and t he presence ol catar¬ 
rhal symptoms; scarlet jever by the presence of I he sore throat with 
enlarged cervical glands; measles by ilie catanhal symptoms and 
the absence of the severe, pain-*: rheumatic fever by the swelling 
of the joints; smallpox may be with difficulty recognized until the 
eruption conies out; and tonsillitis may be recognized by examining 
the throat. In the tropics, where enteric is frequently atypical and 
often begins suddenly, there may be dillioully during the first lew 


days in distinguishing the two diseases. 'Hie 
are, however, rare in enteric, and the coiirsi ol 


veiv severe pains 
1 he level will cleai 


the diagnosis. Luom typhus it mat be diagnosed by tin Icucnpriua. 
From pappataci fever li may be distinguished by IhepiVM nee ol the 
rash and the frequent list- of ihe leiupcialuu on tin limit h to flih 
day. 

Prognosis.-- -This is quite good, as the mortality i-> m ally ml. but 
ill Australia it caused i death in i.onn case ip IIv in those 

under five and over sixty years ol age. 

Treatment.-- N o rational treatment can b gi\cii. as we do not 
know what the nature, of the cause will pn »e to be. Symptoms 
must, however, be rebel t\l. '1 he lever and lieadache m.i\ be com¬ 
bated with cool sponging and cool applications: ihe pains *b\ 
hypodermic injections ol morphia or doses of l)n\ci’s powder: this 
will also relieve the nervous symptoms, which othei wise w ill lequire 
bromides. Autipyriu, pheimcclin, and as])iun, maybe admuiisteiod 
with care, and the bowels should be ripened by calomel. '1 he diet 
must be low, and stimulants should not be given. 

Prophylaxis.--Protection against mosquitoes, as described undei 
Malaria, excluding, of course, quinine prophylaxis, is the coireef 
method of preventing the disease. 


SEVEN DAYS’ FEVER. 

Bemarks.—III oui opinion tin* sown (lays’ fovei is dengue or a variety ol 
it. We have come to tins oone.liision .ifter having liad ilie opportunity of 
studying epidemics of dengue and oi I lit: so nailed .seven d.iys* level in v.iuous 
countries. 

History.—This disease was described by lingers in 190508 as t. sporadic 
fever of Indian seaport towns. It is probably identical with Crombie's simple 
continued fever, and, according to many observers, imludiug ourselves, is a 
form of dengue. 
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GUmatolsgy* —So far, in India and Ceylon it has been found in towns in 
low-lying districts near the sea, and is believed not to spread inland. In 
Calcutta it occurs from May to September, and is very common in Colombo 
during the same months. 

iEtiology. —Rogers found a motile bacillus related to the coli bacillus in the 
blood, which he thinks may possibly be the cause of the disease. It resembles 
the Bacillus coli communis in size and shape, and possesses flagella; is de¬ 
colourized by Gram; produces a diffuse haziness in broth; slowly liquefies 
gelatine; grows on agar like B. coli ; does not produce gas in glucose agar; nor 
gas, nor acid, in dextrose, lsevulose, and maltose broths; nor does it ferment 
arabinose, galactose, saccharose, lactose, inuhn. sabcin, erythnte, inannite. 
or dulcitc. It is agglutinated in s in 20 and 1 in )o dilutions of the serum 
of seven days' fever patients. These observations have not boon confirmed. 
Clayton suggests that the 
disease is carried by mosqui¬ 
toes. The lever is commonly 
found among Europeans, and 
especially among people having 
to do with shipping, and also 
in new-comers. 

Pathology. —The morbid 
anatomy is unknown, as the 
mortality is nil. 

Symptomatology. — The in¬ 
cubation period is unknown, 
and no prodiomal symptoms 
have Ix*en recorded. The 111 
vasion is sudden, with a rapid 
rise of temperatme to 102° 01 
105® but the pulse is not as 
quick as it should lx*, compared 
with the temperature. 

The face is Hushed and the 
palpebral conjunctivas injected, 
and some ro^e-colourod spots 
may appear on the skin. L’.un 
is felt 111 the back and, less 
commonly, in the limbs. After 
the 1niti.1l rise there is usually 
a giadual marked remission 
of the temperature for two to 
three days, when the fever 
again rises, producing the 
typical saddlc-hack remission. 

After the second rise the tem¬ 
perature gradually or quickly' falls to normal, and the disease ends abouL 
the seventh to eighth day. Then* is b .. nerally frontal'headache, and the 
tongue is furred on the dorsum, while the edges aiered Nausea and vomiting 

are not common ; the bowels are usually normal, though cuusiijiatioii or 
diarrhoea may occur. The abdomen is often distended, and may tie painful. 
The liver is usually normal, but may in a lew cases lx* slightly enlarged, aurl 
the spleen is at times enlarged. The respiratoiy and circulatory organs art* 
normal, except that the pulse is often slow as compared with the temperature. 

The blood shows a slight reduction of the oryihiocytes and a marked leuco- 
penia—2,000 to 4,000 per c.c. The polymorphonuclear leucocytes are re¬ 
duced, and the lymphocytes and mononuclears are increased. Nothing 
abnormal is found in the urine, cxcopt the usual appearance ol febrile 
urine. 

Rashes are frequent. The most common is a mot 11 n g or .1 diJluse erythema 
of the extensor surfaces of the forearms on tin* touiih it* sixth day. which 
may fade before the temperature falls. 


, ay0f f ' # I * i * 
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There are no complications or sequelae, and the prognosis is excellent, as 
the mortality is nil. Mild reruncnces m following years may be met with, 
but relapses, in the same year, though rare, do occur, as wo have met with such 
a case. Convalescence is rapid. 



Diagnosis. —It tan be distinguished from iii.iluua by tin- absence ol para¬ 
sites, and the sluw pulse with high fever; lroiu influenza by the aljsence of 
respiratory symptoms. 

Treatment. —This is puiely symplomatu. 


DENGUE-LIKE FEVERS. 

Synonym. —Climatic levers. 

Undei this heading come the lever ol the Antilles, ihe fever of tho Jiod Sea, 
the; six day.-.’ lever ol Asia, the lever of Mawiw.ih, the six to eight days’ fever 
of Aden descrilied by Smith and Loughm.m, the six iltvs’ fever nt the Canal 
zone in Panama described by 1 leeks, and the pseudo-dengue fever ol Coeliin 
China, which an* all closely allied to dengue lever, lasting about seven days, and 
being associated with pains ill dillerent parts ol the body, mid having, m bnel, 
tho symptoms descrilied above for seven days' fever or for deugiic fever. 


VAN DER SCHEER'S FEVER. 

Synonym. —love days' u \ er. 

Definition. —A lever usually lasting lot live d.iys, and assoualed with an 
eruption ol led macules aiul papules about the size ol a pin's head, occurring 
on the trunk. It may lx- a ionn ol dengue. 

Remarks. —This lever, lirst described by van d«.r Si beer, has also been 
investigated by Keel*, but its nature is at present not understood. 

Symptomatology. —'J he Illness begins suddenly with severe headache and 
backache, the temperature rising to 104° to 105° F. in the evening, but re¬ 
mitting considerably in the morning. Sometimes there is bilious vomiting 
and delirium. On the third day the eruption appears as macules or papules 
about the size of a pin's head on the cliesl. wlucli spread to the back and 
abdomen. Alter five days' remittent fever the crisis comes on the sixth or 
seventh day, when the temperature rapidly ialls below normal. Thi* fall is 
accompanied by moderate sweating. In more severe cases the crisis is absent, 
and, cardiac failure setting in, the patient dies cyanosed. 
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Some days aftor the crisis there is a furfuracoous desquamation associated 
■with pruritus on the palms of the hands and soles of the feet, and at the same 
time there is a considerable loss of hair and a bitter taste in the mouth. 

Diagnosis. —It can be distinguished from malaria, relapsing fever, etc., by 
tho absence of parasites in the blood, and from measles by the absence of the 
catarrhal symptoms, from scarlet fever by the absence of a sore throat, and 
from typical dengue fever by the temperature tracing. 

Treatment. —The treatment is purely symptomatic, but it is recommended 
that injections of catfcinc bo administered on the sixth day to prevent a 
possible attack of cardiac failure. 

IM-PYEKG. 

According to Landis and Matignon, there exists in Corea a fever called 
by the inhabitants fm-Pyeng. It is most frequently met with in the country 
districts from February or March to July, when it is most common among 
the poor, but aifects all classes oi society. It would appear to us to 1 k> allied 
to dengue fever. 

JEttology. —The laiisation is unknown, but it is regarded as contagious by 
the inhabitants of Corea. Matignon considered that it resembled relapsing 
fever, but was unable to find a S/nroschaudtuniu in tho blood. 

Symptomatology. —'I he disease begins with headache, lwc kaehe, or vague 
p:uus, which may become violent, wliile the temperature may liso to over 
104° F. 111 tlu- evnmg, but remits considerably 111 the morning, rising again 
in the evening to about 102° 1*“.. and ag.iin remitting considerably in the morn¬ 
ing. and tins lever may Ik* accompanied with deliiium. The fever continues 
tor some seven to ton days, but usually after tlie sixtli or seventh day tho 
fever declines, ami readies normal in twenty-four to thirty six hours, this 
decline lieing associated with a pi cl use perspiration. 

Sequels. -'Hie patient is lett with both general and t.inh.u weakness alter 
an attack. 

Treatment. -Quinine sulphate in association with anlipyrm is the treatment 
usually adopted. 
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PAPPATACI FEVER 


Syiumvitis- - Definition— - History- - Climatology - .l.tiolugy— I’atliology- 
Morliid anatomy- -Symptomatology-—Lhaguo-as -Prognosis—Treatment 
- Prophylaxis- - References. 

Synonyms.- -1 lime • lavs' lever, Phlebotomus fever. Sandfly fever. Summer 
lever, i-'nuch : l/uvr.-' ties trois joins. 1 Me vie do Pick, Iucvro do Pyn). 
Italian ■ l-'ebbre g.istiiia, J'ebbie estiva, h'ebbre climatica. Influenza estiva. 
Influenza ni.il.iruM. M.il ilell.i se«*ca. I'Vbbre del tre gioriii. German : Hunds- 
kranklieii, Soinmei n*-bei, Kndeimscher Td.igenkntarrh. Latin : Fcbricula pro 
parti, tlailio-eiitentis endenue.'.. Gastroenteritis climatica. 

Definition.- An .unite specific fever of unknown causal ion, lasting 
throe day-, .tinI characterize'! l>v nervous symptoms, pains in various 
parts ol the bu.lv, and gsiMm intestinal disturbance, and spread by 
the agency of P/ih-l-tifamu ,s fuifutUtsii Scopoli, 1786. 

History.- hi 1804 I'vm described a fever of three days’ duration 
.is occurring in the jMeditei rat loan basin, and this was confirmed 
bv Burnett 111 1M1«» brum that time constant references may be 
found to thv> complaint in the English Army reports concerning 
Malta, where it was soim-iinies called ‘ summer fever.’ In 1855-56 
there was a considerable number ol cases in that island, due to the 
passage of the tioups <■« route to the Guinea. The fever was also 
described by Gieoli in 187 {-75 in Pula, by 1 ’ick in 1N87, by KarJinski 
in i.SSq, by I'aussig, who was the first to suspect P. f>apufasii, in 
KI05, and in the same ye.n by Puncc. Tu 1003 McCarrison was 
the first observer to d liferent late the disease, which he did in 
fhitr.d, when he sir-peeied tin- sandfly as the causal agent. In 
Tf)<»7 it was noticed that although undulant fever had almost dis- 
appeared from Malta there were no less Ilian 340 admissions for 
‘ simple continued lever ’ into the Army hospitals, and in this year 
(ierrard and Man at t drew attention to this fever. I11 1909 Poerr, 
Franz, and Taussig published their classical account of the etiology 
and symptomatology of tin* disease, thus placing it upon a sound 
basis, and in the succeeding year Hirf confirmed and extended these 
discoveries, and in the same year Tiraboschi found it in South 
America, and Phillips in Cano. I11 1911-12 Miorccc and Laplanchi 
found it in Crete, Niclot in Oran, Sergent in Biskra, L£gcr and 
Sequinaud in Corsica, and Wall describtd it again in Chitral. In 
19r5 Castellani found it in Serbia and Macedonia and showed that 
the so-called Skoplji or Uskub fever is pappataci fever. It occurs 
in Khartum. 
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Climatology. —It is found in all the countries bordering on the 
Mediterranean and Adriatic Seas, and it is known in India, Egypt, 
South America, and in South Africa (Cairs). It is possible that it 
may be found to be cosmopolitan in its distribution. 

In temperate climates it only occurs in the summer months, and, 
when studied epidemiologically, it is found to he correlated with the 
distribution of Phlcbolomus ftapatnsii. How the infection is main¬ 
tained during the wintei months is not understood, as the imagines 
do not live through t he winter, and as a relapse after a long period is 
unknown. T>*»«:it believes that the female Hies transmit the infec- 
tion fo their piogeny. which in turn restart the (lisea c c during the 
succeeding summer. It is, however, by no means certain that the 
infective agent disappears from the blood'when it ceases to he infec- 
t ive on inoeul.it ion 




KlitS. f AND fujj.- TliMPCRATl'UIS CHARTS OF PaPFATACI FEVER. 

^Etiology, rin- c.msai ion of the fever is quite unknown, but the 
researches ol Poeir, lully con Hi nied by Port and others, ha\ e proved 
that a virus ovists in iheblood of patients suffi ling fioin the disease; 
that tins vii ns i.'. infect ive din ing the iirst day, and up fo the end of 
the si eoiul day ol l fir lever, hut not later;fhat it is filterable through 
a Pastrtit'-Ch.iinlu-iland candle F; that Phlctwtomus fupatasii 
Scopoli, ijSt), I-, ilie carrier of the disease, but docs not become 
infect ive at once after feeding, but, on the contrary, is not infective 
under a week, after which it can convey the infection. This proves 
that the organism undergoes development in the fly. Ilow long the 
ilv remains infective is rot known with certainty, as it usually dies 
a 11 or t on days' capt ivit y, but it is probable, that the disease is trans¬ 
missible to young broods of flies. The incubation period of the 
experimental cases varied Irom three days sixteen hours to seven 
days, and a few of Ihese cases showed only the gastro-intcstinnl 
symptoms, without any sign of fever. Animals have so far not 
been infected with fever except one small monkey by Tcdeschi and 
Napolitani. Chalmersand ()'Farr ell have also infected a monkey by 
intravenous inoculation of human infected blood. It may be noted 
that phlebot omits can bite in the daytime and not merely at night. 

Pathology. —Antibodies appear to be generated during an attack, 
as Docrr has shown that the serum from convalescents may neutral- 
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ize infective serum; moreover, this action may fie demonstrated 
during a period varying from one week to two years after an attack. 
An attack of fever confers a relative immunity, as relapses arc*, seen, 
but reinfections are believed never to occur, and the natives of an 
endemic region are believed to be immune, possibly because there 
has been a previous att ack during childhood. 

Morbid Anatomy. —In the few post-mortems which have been 
performed, the signs exhibited have been those of the complica¬ 
tion from which the patient died, as the disease per sc is not 
fatal. 

Symptomatology — Incubation .—The incubation varies from three 
to seven days. Prodromal symptoms in llu* form of malaise, vague 
pains, discomfort, and weariness, are gennally present in India, 
but rare in Europe and Africa. 

Attach .—The onset is sudden, with a slight rigor or a ieeling of 
chilliness and severe frontal headache, lumbar and body pains. 
The conjunctiva* are injected and the cheeks slightly Hushed. In a 
fairly large number of cases the Hushing of the lace and neck is 
extremely well marked, almost amounting to an erythematous rash. 
A peculiar feature of this symptom has been described by Custcllani 
—viz., the flushing is persistent, lasting eight to fifteen days after 
the fever is over, and fades away .so slowly that in many cases it is 
not difficult to diagnose the disease in persons convalescent there¬ 
from. 'File skin is hot and drv. and the temperature rapidly rises, 
reaching 104 ’ 1\, or rarely 105* F., in twenty-lour hours. The pulse 
may read 1 100 to nfi, but is often unduly slow. The patient is 
very irritable, and int olerant t o sounds. Movements of t he eyes arc 
painful, the conjunctiva.* are injected, and often show a red band 
running from the cornea across the sclera. Sleep is impossible at 
times, but at other times the patient may be very drowsy. The 
tongue is coated on the dorsum with r. white or brown fur, and the 
edges may be red. The appetite is lost and the sense of taste 
destroyed, but vomiting is uncommon, though there is pain in the 
epigastrium and sometimes diarrhoea. The mouth and throat are 
congested and irritable, and the gums may show a tendency to 
bleed, and there may be a little bronchit is. The cough is generally 
dry, with thick, tenacious, muco-purulent expectoration. The 
tonsils may be enlarged ancl the uvula congested, but this is not 
constant. Not only is there the congestion of the tonsils and 
pharynx, but the mucosa of the soft palate presents a peculiar 
appearance, showing small hyperzeinic roundish spots. The erup¬ 
tion is sharply limited by a line of demarcation between the soft 
and hard palates. This, appearance is not peculiar to the disease, 
being found in certain cases of relapsing fever, typhus, and malaria. 
It is rare in typhoid. The liver and spleen are normal. Vertigo 
and faintness may be present, and pains in the joints, especially in 
the elbow and knee, as well as in the bones and musdles, and burning 
sensations in the palms and soles. Cramps are not uncommon. Ex¬ 
citation is frequent, and delirium occasionally seen. * 
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The blood shows a leucopenia—4,000 to 5,000 leucocytes per 
cubic millimetre—and tlic differential count is as follows:— 

Polymorphonuclears.61*7 

Lymphocytes.21*3 

Mononuclears .. .. .. .. .. 14*0 

Eosinophiles .. .. .. .. ., .. 2*7 

The blood-pressure is normal during the attack, but somewhat 
diminished during convalescence. 

The urine is diminished in quantity, but isof normal colour, specific 
gravity, and acid reaction, and does not contain albumen, except 
rarely, and then onty a trace. Ehrlich’s diazo-reaction is negative. 

The. skin is usually dry throughout, but profuse sweating may 
occur, and erythemata of a morbilliform or a multiform character 
may be seen, as well as a few roseola 1 , but are very rare. A skin 
change, which st art s al the commencement, is a delicat e subcuticular 
mottling of the. chest and abdomen, ' Cutis marmorata.’ 

Course. —In thirty-six to forty-eight hours the temperature falls 
to normal, but may show a terminal rise. This fall is often accom¬ 
panied with epistaxis, more rarely with sweating, vomiting, or 
diarrhoea. When the temperature falls the symptoms abate, but 
much weakness is felt, the convalescence being prolonged. A posl- 
critieal rise is not very rare, and occasionally there may be a low 
irregular fever lasting for about a week and even longer. 
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Figs. 636 and 637.—Temperature Charts of Fappataci Fever. 


Diagnosis. —In a country where sand-ilics exist the disease may be 
diagnosed by (1) the sudden onset of the fever, ending on the third 
day without any roseolar-like rash; (2) rheumatoid pains all over 
the body, very well marked; (3) no enlargement of the spleen; 
(4) persistent erythematous flushing of face and neck after defer¬ 
vescence in 40-50 per cent, of cases—so-called Ca tellani's sign. 
There is, however, no certain sign for diagnosis except human inocu- 
lation, and as the incubation is so long the fever will have declared 
its character before the inoculated person develops the attack. 
Cuti- and ophthalmo-reactions have failed to be demonstrated. 
The differ entiah diagnosis from malaria can be established by failing 
to finclthe parasite in the blood, and by tlu; absence of enlargement of 
the spleen; from typhoid fever by the sudden onset; from influenza 
by the absence or milduess of catarrhal symptoms, the relative 
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slowness of the pulse, and the leucopcnia, but both diseases may 
exist together; from sunstroke by the absence of the severe symp¬ 
toms, nervous symptoms, and the lower temperature; from dengue 
fever it can only be distinguished by the fever ending the third 
day, and by the absence of t he rash. I n countries where pappat aci 
fever and typhus arc endemic the diagnosis at the onset between 
these two fevers may be extremely difficult. Examine the blood: 
in pappataci there is generally leucopenia; in typhus no leucopenin, 
freq uently loucoeyt <'-is. 

Varieties. —An afebrile variety, with only headache and body 
pains, is described, as well as an abortive loim lasting two days. 
Relapses and true n-inf* etions may also occur. 

Complications. -The complications are bronchitis and phlebitis. 
Sequela.- Pains in the bones, neuritis, and a peculiar loss of 
memory may hr* sequela-. 

Prognosis.-- This is good, as no one has been known to die of the 
uncomplicated complaint. 

Treatment. -The 1 real merit is purely symptomatic, and con-ists 
in sending the patient to bed, in administering a saline purga¬ 
tive. and following this by aspirin in 5 to 15 grain doses given three 
t imes a day. This t rent meat is said not merely to relie\ e t he pains, 
lmt to render the attack milder. Pvramidon also promptly removes 
the pains, while it has been recommended that the plilcbot omus bite 
should lie painted with tincture of iodine. 

Franz ami Kolar recommend the subcutaneous or intravenous injections 
of colloidal silver, but this hardly appear*, necessary in smh a mild fever. 
Atoxyl has been found to l>e useles*. and quinine to be harmful. 

During convahwenee .1 i.hauge of air and an iron torve may be 
recommended. 

Prophylaxis.- -The only- obumi- means of piophvlaxis consists m 
isolating the sick and protecting them against the plilebotomus bv 
means of mosquito curtain- of a sufficient ty fine mesh. It must be 
remembered that 1 he little fly biles mostly in darkness, and chiefly 
in houses. 

As regards ordinary prophylaxis, a fine mosquito curtain, toget her 
with the use of camphor, is to be tried. Fumigaiion by burning 
pyrethrmn may also be tried. 
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References. 

GENERAL REMARKS. 

Tins human African trypanosomiases include two different clinical 
eondit ions—viz.- - 

A. Tlie stooping sicknesses characterized by the fact that wc 
definitely know that the preliminary fever leads to nu‘iiingo-on- 
oephalitis and meningo-myolitis. 

B. The trypanosome fevers characterized by the fact that we do 
not know that in thc^e cases the disease will end in meningo¬ 
encephalitis and meiiiugo-myelitis. 

Before Cnstellani discovered a trypanosome in sleeping sickness, 
Font and Dutton had demonstrated that 1 Gambia fever' was due 
to a trypanosome. After this discovery tin’s disease was named 
‘ tivpanosome lever,’ and was considered to be quite distinct 
from sleeping sickness. After Castellani had found atrypatiosome 
in sleeping sickness the two diseases, trypanosome fever and 
sleeping sickness, were at the time judged to be covered by the 
one name * sleeping sickness.’ Recently, however, Lanfranchi's 
laboratory infection with a trypanosome has lasted for more than 
seven years, and there is no sign of meniugo-encephalitis, as may 
be judged inter alia by the excellent papers which the distin¬ 
guished professor produces. In fact, judging by the symptoms 
exhibit ed by Lanfranchi, which resemble t hose found in the trypano¬ 
somiases of animals, it seems very doubtful whether he will ever 
show signs of what we clinically call 1 sleeping sickness.’ Further, 
the organism with which he is affected appears to be of the Evansi 
type, a form known to be in his laboratory when infection took 
place. 

Under these circumstances, it appears to us to be useful to return 
to the old name trypanosome fever for infect ions of man and animals 
with those pathogenic trypanosomes which produce fever and 
do not end in meniugo-myelitis. At present those known in man 
are the case of Professor Lanfranchi and tlie infection with a variety 
of the Vivax type described by Macfie, both of which, in our 
opinion, should remain under this denomination until it is proved 
that they belong to the sleeping sickness group. 

i*59 
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THE SLEEPING SICKNESSES. 

Synonyms. — Sleeping dropsy, Negro lethargy, Morbus dormitivus. 
French : MaLidie da Sorameil. Portuguese : Doen^a dc Sonno. Italian : 
Malattia del Sonno, Letargia dei Negri. German: Afrikanischc Schlaf- 
krankheit, Trypanosomen Fiebcr. Native names are very numerous— 
Lalangola. LaA La-ncgulo, N’tansi, Mongota, Konje M&rrce, Kaodzera, N'dulu, 
Tula Manugina, Nclavare, Dadane, Toruahebue, etc. 

Definition. —The sleeping sicknesses are chronic specific fevers 
caused by the trypanosomes Castcllanella gambiensis Dutton, 1902; 
Caslcllanella cast ell anii Kruse, 1903, spread by Glossina palpalis ; 
and Castcllanella rhodcsiensis Stephens and Fantham, 1910, spread 
by Glossina morsitans, churnct prized by an inflammatory condition of 
the lymphatic system leading to ameningo-encephalitis which shows 
itself as dulncss of the intellect, apathy, and lethargy, associated 
with tremors and a peculiar gait, and unless treated ending fatally. 

Remarks, —This chapter should be read in conjunction with 
Chapter XIX. (p. 380), in which we have outlines! a new classification 
of the trypanosomes with the view of crystallizing the knowledge 
obtained up to date with regard to these parasites. In so doing we 
have been compelled to introduce new terms, which we have made 
as few (is possible by utilizing those found in the literature with 
which we are acquainted. Two of these new terms occur in this 
chapter, because wc have gone more fully into the trypanosomes of 
man than into those of animals, because this is a work on tropical 
medicine and not upon trypanosomes, and because those of man 
are the forms which have been most satisfactorily studied. 

Chalmers has introduced the name Castcllanella as the generic 
name for the group of trypanosomes which includes the organisms 
of sleeping sickness, because ('asldlanclla caslcllanii (Kruse, 1903)- - 
synonym, Trypanosoma caslcllanii Kruse, 1903- is the organism 
upon which practically all the work in connection with sleeping 
sickness was done prior to the discovery of C. rhodcsicnsis, which is 
quite distinct from the other two forms. 

This is a point not generally recognized, nor is it realized that 
though C. caslcllanii and f. gambiensis arc morphologically alike, 
they may be very different if studied carefully from a pathological 
and serological point of view, as there is a suspicion that the well- 
known difference in type between the milder form of the disease as 
seen in portions of the West Coast of Africa and the severer as seen 
in Uganda may not be due to acquired partial immunity, but to a 
difference in the two organisms. 

I11 order to emphasize the, necessity for further work with regard 
toT. gambiensis, we have isolated it from f. caslcllanii. 

We would also point out that in the few papers in which compari¬ 
sons have been made with regard to the pathological effects of 
C. castellanii as found in sleeping sickness and C. gambiensis as 
found in trypanosome fever, they both refer to C. castellanii 
obtained from cases in Uganda showing at the time signs of sleeping 
sickness or simply symptoms of trypanosome fever. 
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It appears to us that Castellanella gaminensis as seen on the West 
Coast of Africa, and as originally described by Dutton and Todd, 
requires more study, and we are supported in this by Macho's work 
with regard to C. nigcriensis, which we believe to be the same organ¬ 
ism, and by the observations of Yorke and BUicklock at Sierra 1 -cone. 

To summarize, we believe that though C. gambiensis and C. 
castellanii are morphologically similar, the clinical difference be¬ 
tween the milder form of the disease as seen on the West Coast of 
Africa and tlie terribly severe form found in Uganda is such as to 
demand the scparal ion of these two forms mil il it is proved t hat they 
are really identical from a pathogenicity and serological point of view. 

History. —The earliest mention of sleeping sickness so far dis¬ 
covered is by John Atkins, in his little book entitled * The Navy 
Surgeon,’ published in 1734, in the appendix to which he describes 
‘ the sleeping distemper,’ common among the negroes on the 
Guinea Coast among whom he had travelled in 1721. In 1803 
Winterbottom gave an interesting account of the disease as he met 
with it on the West Coast of Africa near Sierra Leone. His descrip¬ 
tion is quite understandable, and he draws attention to the presence 
of the enlarged glands of the neck, the association of which with 
tlie disease was so well underst ood 1 hat slave-traders would not buy 
slaves who had enlarged glands. 

Tn 1808 Moreau dr Jonnes described t lit* disease in negro slaves 
in the Antilles. I111849 Clarke on the Gold Coast, Davis and Daniell 
on the Guinea Coast, and Ferreira, came across it at St. Thomas. 
During the next twenty years a number ol observers described 
sleeping sickness, among whom it is important to note that Guerin 
met with it in 18(19 in Martinique in negro slaves who had been 
imported from Africa. In 187(1 Corn; gave a good description of 
the disease as lie knew it in Senegal. 

In 1891 the first case was brought to London, and was studied by 
Sir Stephen Mackenzie: and in 1900 two more cases were brought 
to London, this time under the care of Sir Patrick Malison. The 
morbid anatomy of these cases was carefully studied by Dr. Mott, 
who has done so much to clear up the pathology of t his disorder. 

In 1901 Fordo and Dutton found a trypanosome T. gambiense 
[C. gambiensis) Dut I on, 1902, in the blood of a pat iont suffering from 
a peculiar type of fever on the Gambia (Gambia fever, Dutton’s 
disease), which was never thought by them to lx- connected with sleep¬ 
ing sickness. In 1902-03 Castellani in Uganda found a trypanosome 
in tlie ccrebro-spinal fluid of persons suffering from sleeping sickness, 
and in 1903 reported 1 hat it was the axiological basis of 1 lie disease. 
It was named Trypanosoma castellanii by Kruse in 1903. and on it 
most of the work with regard to sleeping sickness has been done prior 
to tlie discovery of Stephens and Faiitliam's organism. Low and 
Castellani gave a clinical account of the disorder which is largely 
followed in this chapter, which, therefore, contains a clinical account 
of tlie illness produced by C. castellanii. Low and Castellani called 
attention to two constant symptoms which had not been remarked 
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by previous observers, the fever and the peculiar tremors; and 
Christy published many interesting epidemiological features con¬ 
cerning the disease. In 1903 Sir David Bruce and Nabarro showed 
that the trypanosome was spread by Glossina palpalis Robineau- 
Pesvoidy, a conclusion already readied by Sambon and Brumpt 
on epidemiological grounds. From 1903-05 much clinical, experi¬ 
mental, and epidemiological work was done by Dutton, Todd, and 
Christy, the Commissions of the Royal Society and various Govern¬ 
ments, and by the members of the Liverpool School of Tropical 
Medicine. Kleinc, in a series of important researches, lias experi¬ 
mentally shown that C. caslcllanii undergoes a cycle of development 
in G. palpalis —a fact which has been fully confirmed and extended 
by Sir David and Lady Bruce, Ilamerton and Mackie, and Miss 
Robertson, as well as Fraser and Duke. 

Koch, Laveran, Mesnil. Mmelon, Blanchard, Greig, Gray, Tulloch, 
Kinghorn, Montgomery, Martin, Pittuluga, Lcbocuf. and Kouhaud, 
have all studied the disease and its epidemiology, and an Inter¬ 
nal ional Conference was held in 1907 in London, and a Bureau for 
the study of the disease iounded. This buieau for some time 
issued monthly bulletins, which are most valuable to the student of 
the disease: but recently it has become converted into the Bureau ot 
Tropical Diseases. 

T11 i(»io Stephens and Fantham cieated a new species oi uypano- 
somc {C.rhndcsitmsis Stephen* and Fauthnm, i<)io) for the parasites 
found in cases of sleeping sickness in the Luangeva Valley in 
Rhodesia, because, the trophonuclcus oi a cerlain percentage of 
short forms was situate cither close to, or even on the aflagellar 
side of, the kinetonucleus. In 1912 Kinghorn and Yorke showed 
that this trypanosome was transmissible by G. worsUaus West- 
wood, 1850; and in the same year these observers pointed out the 
importance of the meteorological conditions on the development 
of the trypanosome in the fly. Further work has been done by 
Sanderson, Murray, Shircore, and otheis. As regards the history ol 
the treatment, arsenic was long ago consideied beneficial for the 
trypanosomiases of animals, Livingstone being the first to apply 
the drug to a horse for the purpose ol treating nagana. Since then 
it has been used for the same purpose by several persons, notably 
by Lingard (1893) for surra and by Bruce (1896) for nagana, 
while Laveran ami Mesnil introduced sodium arseniate in 1902 lor 
the same disease., E. J. Moore and Chichester advocated the use 
of hypodermic injections of arsenic, and Thomas and Breinl of 
the same of sodium arseniate. In the meanwhile Manson had 
treated several cases of sleeping sickness with arsenic (liquor 
arsenicalis); and Ehrlich and Shiga had treated various experi¬ 
mental trypanosomiases with colouring compounds belonging to 
the benzo-purpurin group, of which trypan-red is the best known. 
Laveran and Mesnil also did some valuable researches on the 
subject. Thomas, in 1905, first brought the drug ‘ atoxyl' to the 
notice of the profession as a means of treatment of experimental 
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trypanosome affections; and Kopkc, in 190ft, tried it in human 
beings affected with sleeping sickness. 

The beneficial action ol at oxyl in sleeping sickness va s furl her con¬ 
firmed by Broden, van Campenhout, Munson, Koch, and many 
others. In 1907 Ehrlich and his pupils, Franke and Kochi, dis¬ 
covered the very important fact that trypanosomes may, alter a 
time, become atoxyl-resistant. Elirlich therefore suggested mixed 
or alternating treatment with various preparations, and the same 
suggestion, though based on different grounds, was made by M0010, 
Nierenstcin, and Todd. Plimmcr and Thomas introduced tartar 
emetic, which has been found to be very beneficial, especialh if 
associated with the atoxyl treatment. 

Geography and Epidemiology.—' The disease was first not iced on 
the West Coast of Africa at Sierra Leone, but was soon found to 
extend far southwards, and was also noted to be imported from this 
endemic area at times to 1 lie West Indies, where, however, it soon 
died out, becoming neither epidemic nor endemic. This fact clearly 
proved that, though the disease may be introduced by man along 
channels of intercommunication into .1 stiaiige commv, sonic other 
factor is necessary before it can spicnd limn the mleeled new-comci 
to the inhabitants. This loci or we now know to be a tsetsc-llv. 


[11 1S82 the disease had a geographical distribution iiom Senegal 
to Louudo, and also to the islands ol the Cult ol (ium«-a. (iiadu- 


ally, ascivili/al ion sj)iead, it became known that the disrasi was not 
coiitmed tl coas but extended iai in l.Vp* 


was known to be at Jcbba, on the Upper Niger, and at the Stanley 
Falls, on the Upper Congo. In the meanwhile Stanley had travelled 
across Afiiea with a huge numbei ol Congolese followers, and had 
relieved Emin Pasha and his people at Wadelai, on the Victoria 
Nile. J'hcse followers of Emm Pasha, together wit h some of Stanley's 
expedition, who had settled in the countiv about Ka\nli, to the 
west of the Albert Nyauz.i, weie brought by Sii F. l.ugard, for 
political reasons, to Busoga and Uganda. Christy and llodges 
believe that the disease was eariied from the Congo by Stanley’s 
men, and that they and Emin Pasha's pen])lo broughi the disease 
with them into Busoga and Uganda when they were moved from 
Kavali. But the. fact is clear that when, in n»oo, tho Cooks first 


noticed the disease in Uganda, it w f as widespread, and had been 
there for some time, and it seems probable that Busoga was infected 


in i8y0. Certainly, in 1901, Mongo, the Sese Blands, and the 
western shores of the Victoria Nyauza, were infected, aiul the disease 
spread in 1902 to the eastern shines and to lute Berman East Alrica. 

In 1904-05 Dutton and Todd found that ii had become widely 
disseminated throughout t he Congo Free State, spi ending by human 
agency .along trade routes, and expressed the opinion that before 
long it would pass from the Congo into Eastern Khodesia. Since 
then sleeping sickness has been found in that country, though, 
the trypanosome found in Rhodesia being a different species, it is 
more probable that the disease has been endemic there, and not 
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recognized for a long time. It appears also to be spreading north¬ 
wards from Uganda, for.Greig, in 1904, found it at Wadelai, on the 
Victoria Nile, but not as high as Nimuli. It invaded the Lado 
earlier tlian 1908, and in 1909 the disease was recognized definitely 
in the Bahr-el-G"hazal Province of the Sudan. !#► 

Therefore the distribution of the disease at the present time may 
be said to extend along t lie West Coast of Africa; from St. Louis, in 
Senegal, to Mossamedes, in Angola,' from the coast to Timbuktu 
on the Niger; through the whole of the Congo into Uganda and 
Rhodesia; from Uganda ami Busoga southwards to late German East 
Africa; and northwards into the Bahr-el-Ghazal Province. The 
discovery of the tsetse-fly in Arabia makes it possible that the 
disease may some day still tart her 
extend its area. 

There does not appear to be 
any seasonal influence. 

/Etiology. —From the present 
state of our knowledge it would 
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Fig. 638. —Trypanosoma in 
Cerebrospinal Fluid. 
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Preparation from *the cerebro-spinaJ 
fluid of a case of sleeping sickness. 


Fig. 63bA. -Lymphocytic Aiccmu- 
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HU AIN. 


appear that from a clinical and ;etiological poiut of view there are 
three types of sleeping sickness, which may be differentiated as 
follows:— 

I. The Equatorial type, caused by CastcllancUa castellanii and 
spread by Glossina palpalis. 

IJ. The Southern type, caused by ('astdHanella rhodesi&nsis 
and spread by Glossina mnrsitans . 

III. The North- Western type, caused by OasieUqnella gatnbiensis 
- (sjftnonym, C. nigeriensis) and spread by some as yet 
* not clearly differentiated tsdtSe-ny, which may or may 

. not be Glossina palpalis, and which Dutton .suggest eel 
, .might possibly beG. lachinoides. 

Por description 0 1 the^parasites, see p. 417. 

'Dune's researches made it possible that there is a vertebrate 
reservoir for C. castellanii in the antelope, because he found a 
trypanosome very like this organism in these animals, and because 
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some boys working on an uninhabited island in Lake Victoria 
became infected with sleeping sickness. We feel, however, that the 
proof is not quite absolute with regard to this point. 

Yorkc and Blacklock with regard to gambiensis find that man 
is the principal vertebrate reservoir, with a possible secondary 
reservoir in domestic cattle. 

With regard to C. rhodcsi crisis, as long as the. view held that this 
was identical with ('. bmeei there was no difficulty in believing that 
the vertebrate reservoir was m such animals as the liartebeest, 
water-hogs, and domestic dogs; but with the human, crossed 
immunity, and serological experiments detailed on page qib, it 
again becomes evident that these two trypanosomes are distinct, 
and therefore, the question as to the existence of ('. rhoJesicnsis in 
game animals must again be considered as sub judicc^ The con¬ 
fusion has arisen by tiustmg too implicitly to only morphological 
characters, and ignoring serological tests. 

In Chapters XIX., p. j8N, and XXXV.. p. 1878, we have con¬ 
sidered the tsetse m relations!lip to its carriage ol these organisms, 
and in Chapter XXX 111 .. p. 8.57, we have described these Hies. 
C. casbclhmii is spread by the agency of Mussina pul pal is and 
C. rhodcsicnsis by (llnssina morsiUins, lmt it is not pioved by actual 
experiment what lly carries C. gambiensis. It is assumed that it is 
Olossina palpal is, but the subject obviously requires careful study. 

The tsetse flies obtain the trypanosomes by sucking'infective 
human blood containing the* organisms, which undergo development 
in the bodies of the tile*. In due time (vide Chapter XIX.) the. 
young trypanosomes in short form appear in the salivary glands 
of the tsetse-iiy, and from these organs they pass into man when 
the ily next feeds upon him. 

The tly appears to be the definitive host oi tlie trypanosome, 
but there is no evidence that the injection is passed on to the suc¬ 
ceeding generation. 

From a practical point of view the bite of the infected tsetse is 
the most important method ol infection, but less important methods, 
Such as sexual intercourse, are possible and must be remembered. 

With regard to predisposing causes, nice, sex, and age have not 
been proved to have, any inlluence, though the last two have been 
thought to be predisposing causes. 

Occupation, however, lias a considerable inlluence, for persons 
who live near the shores or work along the shores of lakes and 
streams, such as fishermen, are more liable than others to contract 
the disease, because of the habits ot the fly, while porters marching 
through Ay-zones arc also liable to be attacked. 

Pathology.— The ti ypaiiosome either enters the lymph-stream 
directly after the bite of the lly, and is blocked 111 the. lymphatic 
glands, which it inflames, ami through which it passes to the 
blood-stream and cerebro-spinal iluid, or, less probably, it enters 
tlic blood-stream first, and escapes by rupture of a capillary into a 
lymph-gland. But the polyadenitis is not the only change induced,, 
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for the lymphatic tissues of ihe intestine (solitary or agminated 
glands) arc also inflamed, and Lhe heart and other organs infiltrated 
with lymphocytes. This stage is marked by fever, but sooner or 
later, as a result of this lymphatic disease, changes are induced in 
the membranes and substances of the brain and spinal cord (chronic 
meningo-oncephalitis and meningo-myelitis), especially along the 
course of the vessels, which result in the proliferation of the neuroglia 
and in a lymphocytic accumulation around the vessels. These two 
processes compress the vessels, and lessen the supply of blood to 
the cells of the brain and filial cord, in which, as the result of 
malnutrition, changes ensue, which produce the typical symptoms 
of the cerebral stage of the disease, which is often called ‘ sleeping 
sickness.’ Tlu trypanosome apparently cannot pass through the 
placenta, as infected women give bin h to healthy babies. 

Towards tile end secondary infections with bacteria may take 
place, the most constant ot these being due to streptococci and the 
pneumococcus, which probably short on the life of the patient. 

CcrcbroSpinal Fluid. - The cerebro-spiual fluid was first studied 
by Castellaui, and it may be noted here that it was during his 
researches on the leucocytic formula that he discovered trypano¬ 
somes for the first t inn* in sleeping sickness. More recent researches 
are those by Broden and Rodham and others. During the first 
stage of the disease it is usually of normal appearance and clear, 
while on centrifugalizationihere is practically no sediment, though 
occasionally a few small mononuclear cells may be present, and 
trypanosomes are. as a rule, absent. 

In the sleeping sickness stage it is often slightly turbid, and con¬ 
tains an amount of serum albumen and serum globulin: and oil 
centrifugalixation some sediment is obtained, consisting ol a few 
colls, which are mostly mononuclear leucocytes, endothelial-like and 
vacuolated cells, while trypanosomes are almost constantly present, 
and also often a flagellate, roundish, or oval forms, with one or two 
chromatin masses, as described by one ol us in 11)03. These may 
probably be compared to the so-called latent forms described in 
the spleen by Breml and others, though Laveran and other authori¬ 
ties consider tbent to be degenerated or fragmented forms. 

Morbid Anatomy and Histopathology.- -The inacroscopica! changes 
found post mortem are principally in the central nervous system 
and in the lymphatic: glands, but pathological changes brought 
about by complica* ions ma v also be noted. 

The body is usually emaciated and aniemic, rigor mortis is well 
marked, and the skin may be normal, or dry and desquamating, 
or may show pustular eruptions on the. hands and forearms, or ulcers 
on the feet which art; generally due to jiggers (Dcnnatophilus pene¬ 
trans) . Enlargement of t lie lymphatic glands of the neck and groins 
Is generally easily seen. On opening t lie brain-case, it will be noted 
that the under surface of the scalp is pale, that the dura mater 
may or may not be adherent to the bone, that the ccrebro-spinal 
fluid is increased in quantity, and the gvri of the brain arc often 
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flattened. On careful examination, the pia arachnoid will be found 
to be thickened in places, and may or may not be adherent to the 
grey matter. The brain substance, which is generally firmer than 
normal, but may be soft and (edematous, is usually congested, and 
the fluid in the ventricles is increased. 

With regard to the spinal cord, it will be seen that there is an 
increase of fluid, which, if examined with the microscope after 
centrifugalization, generally shows leucocytes and trypanosomes. 
The cauda equina may be found at times surrounded by gelatinous 
tissue. The cord itself is often congested, and haemorrhages have 
been described. 

The lymphatic glands of the submaxillary region, anterior and 
posterior triangles, around the bronchi, ot the mesentery, behind 
the peritoneum, as well as those of the inguinal and femoral regions, 
may one or all be enlarged, congested, and even luemorrhagic. At 
times abscesses are found in these glands, but they are due to 
secondary infection. The abdominal cavity often contains some 
straw-coloured fluid, and the pericardial fluid may also be ex¬ 
cessive. There may be some increase in size of the Ivmph-folliclcs 
and Peyer’s patches of the small intestine. The lungs may show 
signs ot pneumonia and other complications. The othef organs are 
usually not markedly affected. 

The microscopical examination of the orga is has been performed 
with the greatest care by Mott and Brcinl and the members of the 
Portuguese Commission (Bettencourt, Kopkc, Rezeide, and Maude). 

The utmost care must be taken to distinguish between the lesions 
due to the trypanosomes and those caused by terminal inlections 
such as the diplococci, streptococci, and colon bacilli; for these iutec- 
lions may give rise to chromatolysis in the nerve cells and degenera¬ 
tion in tile nerve fibres oi the brain (pons and medulla) and spinal 
cord (especially in the posterior and Literal columns), and perhaps 
in the peripheral nerves, which have nothing to do with the disease 
in question. With this proviso the microscopical examination is 
characterized by a round-celled infiltration surrounding the vessels 
of the pia arachnoid of tlu* brain and spinal cord. This infiltration, 
first described by Mott, is best seen in the memhi anos, where there is 
an accumulation of cerebrospinal fluid, and ii\ the brain, around 
the vessels of the medulla, pons, cerebellum, and those entering the 
base. The process appears to begin with a growth m size, and then 
a proliferation of the neuroglia elements, which lias been minutely 
described by Eisat h, and is found, not merely around vessels, which 
show a small-celled infiltration, but around those which do not. 
Round cells are found later in the meshes of this proliferated glia. 

These cells are ( a) lymphocytes; (ft) peculiar cells called the 
' plasma cells of Marschalkd,' characterized by tin* nucleus becoming 
situated at one end ot the cell, and staining blue with methylene 
blue and cosine, while a clear halo separates it from the cytoplasm, 
which stains pink; (c) * morula cells of Mott,' which art* large round 
or oval cells with an excentric blue nucleus and a cytoplasm contain- 
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ing a clear eosinophilc area; {d) a few mononuclear leucocytes; 
(e) a few polymorphonuclear leucocytes. The cells ol Marschalkd 
are considered by Mott to be derived from lymphocytes, and the 
morula cells to be degenerated cells of Marschalko. M ott considers 
that the lymphocytes are probably formed by proliferation of the 
endothelial cells of the perivascular lymphatic space. According 
to Brcinl, a layer of blood cells may be found external to the round 
cells, and hemorrhages may be found in t he cord. The ependyma of 
the lateral ventricle also shows a proliferation and dense fibrous 
formation at times. Wit li i egard to the parenchymal oils element s, 
Mott considers that there may be increase in neuroglial nuclei and 
lymphocytes in the pel menial spaces, while there is atrophy ot the 
dendrons and diminution ol the Nissl bodies, and alteration in the 
nucleus, which becomes large, clear, and excentrie. These changes 
are most marked in theeeiebral cortex and medulla, and loss so in the 
spinal cord. The cells of the posterior spinal ganglion, however, show 
chromatolysis. The central canal of the spinal cord may be dilated, 
but is more generally occluded by pi ol if oration ol the cells of the 
ependyma. It is interesting to note that Mott did not find any of 
these changes in the brain and spinal cord of a cured case of try¬ 
panosomiasis, who died several years later ol cystic disease. 

The histological lesions of the oinejihalitis ioutul in sleeping sickness closely 
resemble those of general paralysis awl cm cphalitis lethargies (nona). 

The next series of chai.iotei 1st ic changes are in the lymphatic 
glands, in which trypanosomes are often found. These changes 
begin with a conversion of the lymphocytes into cells of Marschalko, 
and these, again, into morula cells. The endothelial cells of the 
lymph sinus proliferate, and take on a phagocytic action, containing 
lymphocytes, red blood cells, and ciimmatm particles. At the same 
time the. gland becomes intensely congested, and the librous tissue 
of the capside and septa prolileiates, so that they and the walls of 
the lymph sinuses and of the \ ossels become thickened. 

A lymph nodule therefore appears to be smrounded by a fine 
connective meshwork, containing lew lymphocytes, but many red 
corpuscles and phagocytes. As lime goes on, ihe inflammation in 
the gland subsides, and it becomes less vascular, firm, and hard, and 
full of dense fibrous tissue. Secondary infection, however, may 
occur with the formation ol abscesses. 

Microscopically, the lung>, may be found to be hypera-mic, even 
when normal, to the naked eve, while the complication of pneu¬ 
monia will give rise to the usual appearances. The heart shows 
small-celled infiltration in all its layers, with sometimes iuemor- 
rhages. Vianna has noted m animals infected with C. casldlami 
cysts in the muscles similar to those of S. entri, and appears to have 
found them also in the muscular and nervous tissues from a case of 
sleeping sickness. The liver and spleen may show thickening of the 
capsule, while the latter is very congested, and its trabecula; are in¬ 
creased in thickness. In nat i ves signs of chronic malaria are almost 
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constantly present in the spleen and liver. The bone-marrow may 
be very cellular, with congested vessels and haemorrhages. 

Stevenson and others have found trypanosomes scattered through the brain 
substance in no special relation to tne capillaries and smaller bloodvessels 
in animals inoculated with Cnstellanella qumhicnsts ( nigcriensis ) and other 
trypanosomes. 

Symptomatology. —The course of the disease may bo roughly 
divided into three stages—-the incubation, the febrile, called also 
glandular stage, and the cerebral stage. 

Incubation .-The duration of the incubation period is not cer¬ 
tainly known in man, lmt mav be considerably shorter than was 
believed by tile old authors: probably in most cases it does not 
exceed two or three weeks, ami, according to Martin and Lebceuf's 
observations in Europeans, it mav be even less than ten days. 
On the other hand, some 
infected individuals may 
not show any sign of 
disease for months, and. 
it is said, even fi\e 01 six 
years. The lute oi the 
infected (ilossinu gives 
rise., as a mle, only to 
verv slight local irritation, 
which quickly subsides, 
and is often overlooked 
by the patient. 

Febrile nr GlimJitlur 
SI (lift’-.- -Tile onset of the 
disease is characterized by 
attacks ot fever almost 
constantly associated in 
Europeans with an ery¬ 
thematous erupt ion. This 
fever lasts about a week, 
and disappears, to recur 
again later for the same 
or much longer periods. 

It is generally of an inter¬ 
mittent or remittent type. 

During an attack the 
pulse-rate and the res- 
pirat ions are increased, 
and there is often enlargement of tile liver and spleen, though 
how much of this may be clue to recurrent malaria is not known; 
t he pulse often remain rapid during the apyrexial periods. Neuralgic 
pains and headache may also be complained ot. 

An erythematous eruption is often found on Europeans. It 
begins, as a rule, with badly defined, pinkish patches, which clear 
in the centre until a ring is produced; if a portion of the ring fades 
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a crescent may be produced. This circinatc eruption may appear 
on any part of the body, but is especially frequent on the trunk; 
in some cases, instead of rings, solid infiltrated patches, the size of 
a half-crown or larger, are present. Rubcloid spots and a mottled 
appearance of the skin arc not rare. A vesiculo-papular eruption has 
also been described, but is rare in our experience* Dcrmatographia 
is common in Europeans. T n full-blooded ncgrocsthe erythematous 
eruption may not be noticeable; in them very often a dry, scaly 
condition ol the skin is found. These various eruptions are called 
Trypanides. Pat dies of localized oedema may be seen in some cases. 

The most typical sign of the disease in this stage is enlargement 
of one or more lymphatic glands, especially those of the neck, in 
the posterior triangle (Winterbottom’s sign.) The enlarged glands 
arc in this period generally fusiform, and of rather soft consistency. 
Another early symptom, noted by Keramlol, is a general, intense, 
deep hypentslhesia. As repeated attacks of fever increase, the 
patient may become anamiic and asthenic, but the febrile condition 
may last for years, and, indeed, in t his stage the disease may be cured. 



Fig. O.jo. —Sleeping Sickness. Late Stage, in Anglo-Egyptian Sudan. 
* (Photograph kindly lent by Colonel A. Balfour.) 


The Ccrebral Sta»c [the So-called Sleeping Sickness ).—After the 
febrile stage has lasted some t ime (weeks or months), and even years, 
a change begins to appear in the habits and disposition of the 
patient. Previously bright, intelligent, and hard-working, he be¬ 
comes apathetic, dull, with a disinclination for exertion, preferring 
to sit quietly or to lie down. ' He also becomes careless in his work 
and dirty in his habits, and at the same time a difficulty in walking 
begins to be noticed. In this condition tiic sleeping sickness stage 
of the disease may be -.aid to have been properly entered. Typi¬ 
cally, the patient is dull and apathetic, but can be easily roused, and 
answers questions rationally, without difficulty in speech. Sleep 
may be excessive, but is not the prominent symptom so often de¬ 
scribed, the condition being more one of lethargy, from which the 
patient can be easily roused. Fine tremors are noticed in the 
tongue at first, later in the hands aqd arms, and sometimes also in 
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the legs, and even in the abdominal muscles. The tremor of the 
tongue and hands may be a very early symptom and may be present 
in the febrile stage. These tremors may occasionally be so severe 
that they cause the whole body to shake, and at times epileptiform 
fits, general or localized, may be seen. The gait is peculiar, there 
being apparently a difficulty in raising the feet, so that the patient 
shuffles along; but there is no paralysis as a rule, and the superficial 
reflexes are normal; the deep reflexes may be exaggerated and then 
lost; there is no clonus. There is inco-ordinatiou in some cases, 
and Romberg’s sign may be present. As the disease advances, 
rigidity appears, especially in the muscles of the neck and legs, 
which latter may assume the position of Uexion of the thighs on the 
abdomen and the legs on the thighs. Babinski's sign is generally 
absent. Sensat ion is at first normal, but t here may he hyperesthesia 
in the region of the fifth nerve and other nerves, and at times the 
patient complains of headache. The pupils are equal, moderately 
contracted, and react to light and accommodation. There is nothing 
abnormal in the organs of special seu^e as a rule. There is usually 
fever, the temperature rising in the evening from ioo" to 104" 1«\, 
and falling to subnormal in the morning: but this may be varied 
in many ways: thus for a period the temperature may be almost 
normal or subnormal, while for some days before death it becomes, 
as a rule, permanently subnormal. 

There are no special symptoms, such as rigors or sweating, asso¬ 
ciated with the rise of temperature. The pulse is quick (90 to 140I, 
but it is independent of the temperature, being quick with a low 
temperature. It is regular, but small and very low in tension, and 
generally is imperceptible at the wrist for some time before death. 
The heart as a rule shows no abnormal symptoms, though systolic 
inorganic murmurs may In* present. The respirations are regular 
anil equal, blit are increased in number, especially towards evening, 
varying from jo to 50: belore death they not uncommonly take on 
the Cheyne-Stokos type. Congestion and ledenia, with patches of 
pneumonia, arc not infrequently met with before death. The < 
appetite is good, and may even be increased; digestion is usually 
satisfactory, but constipation may be marked, or there maybe occa¬ 
sionally diarrluva. The tongue is frequent ly flabby and covered with 
white fur: the f;eccs of native patients are typical of a vegetable diet, 
and show the usual parasites of a tropical count ry. The spleen and 
liver may he enlarged, which perhap- may partly be due to malaria. 

ThcBfood .—'The examination of the blood is complicated, because 
its condition is bound to be influenced by the secondary infections 
with other parasites, animal and vegetal. 

With this understanding trypanosomiasis causes in a certain 
number of cases a gradual diminution of the red cells to 2,000,000 
or less, with a corresponding decrease in the lucmoglobin; but it is 
to be noted that, as first observed by Low and Xabairo in several 
cases, the actual number of erythrocytes may be above noimal. 
The red cells arc usually normal in appearance, but normoblasts 
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may be seen. The leucocytes are normal in number, as a rule, with 
an increase of mononuclear cells, while there may be a terminal 
polymorphonuclear increase before death. 

Ill fresh preparations the red cells are not evenly distributed, nor 
do they form rouleaux, being generally clumped into masses. This 
phenomenon of a iiin-aggluli nation was first noticed by Kant hack, 
Durham, and Hlandford m the lower animals inoculated with 
iiagann; and in mai^jn case*, of sleeping sickness, by Dutton, Todd, 
and Christy, and may be ol diagnostic value. The phenomenon of 
auto-erythropliagocytosis lias occasionally been noted. 

The chemical examination of the blood m trypanosome infections 
of animals has been perlormed by Takinioll and by Nicrenstcin, 
the latter of whom found, by Moore and Wilson’s method of testing 
the alkalinitv of the ash, that the aridity of the blood was increased, 



FlC. O.JI.—TliMPlIRATl'KF ClIAKT Ol A CASK OF Sl.KKPINC SlCKNliSS. 
(From Low and (‘asIHLiiu Reports ol 1 lit* Royal Society oil Sleeping Sickness.) 

probably due to the formation of amido-acids. either secreted by 
the parasite*, or produced bv their action upon the proteids of the 
serum. The acidity was tested by phmolphihalcm and Congo red, 
and the alkalinity, which remained fairly constant, was tested by 
dimethyl-am ido-azo-benzol. 

The animals were infected Vith f. brucci and f. equiperditm, but 
so far no observations have been made on human blood. 

Urine .—No abnormal it y is found in the urine, but tlie reaction, 
amount of phosphates-, ele., of course, varies with the food taken. 
In native patients it is vny often alkaline. 

Sexual desire and menstruation are normal at first, but later are 
lost. The lymphatic glands throughout the body, but especially 
those of the neck, and more especially those of the posterior triangle, 
are. enlarged. It is to l>e noted, however, that in the last stages 
the lymph glands often undergo a process of fibrosis, becoming 
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smaller and harder. The skin becomes dry and rough, but may be 
perfectly normal, though a papulo-pustular eruption may at tunes 
be noted on the backs of the hands and forearms. Nutrition suffers, 
and the patient generally becomes much emaciated. 

As the disease progresses tlu* muscular weakness and emaciation 
becomes worst! and worse, the tremors more pronounced, the saliva 
dribbles from the mouth, the urine and fjeoes are passed involun¬ 
tarily, aud bedsores form, while the intelligence becomes more and 
more affected, and the patient passes into a state of coma, with a 
permanently subnormal temperature and an absence of pulse at the 
wrist, and in a short time is liberated horn his sulferings by death. 
The duration of the cerebral or sleeping sickness stage varies from 
a few weeks to several months. Since the atoxyl treatment has 
become of general ust., Hodges has liotcdlhat convulsive and mental 
symptoms arc more prominent, and that death is often sudden, 
without being preceded by a period of coma. 

Varieties. - When the disease i-, due to C. r hades ions is , it generally 
runs a more rapid course, seldom exceeding iom or five months. 
Lethargic symptoms may not appear, and the cnlaigcd glands in 
the posterior triangle oi the neck may be absent, while enlargement 
of t he epitrochlear glands seems to he frequent. The disease caused 
by f’- gambiensis appears to be ot a mildci type than that due to 
C. caslcllanii. 

Complications. —'flic patient is often infected by parasites other 
than trypanosomes; thus, Plasmodium and Laver onia, Filaria , 
Schistosoma mansoni, Ancvlastoma duo J male, Ascoris Imnbricoidcs, 
Trichurns trichiura, Stronuyloidcs stert oralis. Trichomonas intesti- 
nalis, T. vaginalis, Dcrmatop/iilus penetrans, and Loeschia may all 
be found. The commonest complication during the last stage is a 
cerebro-spinal meningitis, due to streptococci, the pneumococcus, 
or the meningococcus. 

Pneumonia, laryngitis, aiui (edema of the glottis are not rare, 
while iritis is seen at times, and symptoms ol mania, delirium, and 
epilepsy may be observed. 

Diagnosis. —T11 the first stage (febrile or glandular stage) the 
disease may be readily confused with malaria and other fevers, 
but in endemic areas the true nature of the malady may be often 
suspected on certain clinical data, tlu* principal of which are the 
attacks of fever not influenced by quinine, the erythematous erup¬ 
tion in Europeans, the rapid pulse frequently present also during the 
apyrexial periods, the asthenia, the deep hyperesthesia (Kerandel's 
symptom), the fine tremor of the tongue (Low-Castellani's symp¬ 
tom), the cervical polyadenitis (Winterbottom's symptom). Dur¬ 
ing tlie sleeping sickness stage the clinical diagnosis is based, in 
addition to the above symptoms, on the drowsiness and apathetic 
appearance, of the patient, on the remarkable wasting and debility, 
and the more marked, and occasionally generalized, tremors. 
The long course and, usually, absence of facial paralysis differen¬ 
tiates clinically sleeping sickness from encephalitis lethargica 
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(nona). To make a definite diagnosis, the demonstration of 
C. castdlanii, C. gambiensis, or C. rhodcsicnsis in the body of the 
patient is necessary. The following methods should be used:— 

1. Microscopical Examination of the Peripheral Blood from the 
Finger or Ear.--This procedure is often a failure, even using thick 
films. 

2. Scarification of the Erythematous Eruption and Examination of. 
Blood Films .—This method is more useful than the first, but may fail. 

3. Nabarro’s Method Repeated centrifugalization of 10 c.c. of 
(titrated blood, and examination of the third sediment. The results 
are good. 

4. Dutton-Todd's Method. - Some citrated blood is centrifugalized 
in small tubes and the leucocytic layer examined for trypanosomes. 

5. Greig-Grey's Method.- A sept ie puncture of 1 he enlarged cervical 
glands with a sterile syringe. The gland-juice is examined for 
trypanosomes. This, from a practical point ol view, is the most 
valuable method. To Mott belongs the credit of having first sug¬ 
gested the search for trypanosomes in the lvmpli glands as a diag¬ 
nostic method. Kalfour has devised a ‘ gland-holder,' which is 
useful in some cases. 


6 . Castcllani's Method. - Centrifugalization for fifteen minutes of 
10 c.c. of cerebro-spmal thud, aseptic ally removed by means of 
lumbar puncture. The sediment is examined for trypanosomes 
by making fresh and stained preparations. The result is almost 
constantly positive in tin* sleeping-sickness stage, but negative, as 
a rule, in the first stage of tin malady. 


The technique to perform lumbar punt lure is us follows: The patient may 
be given chloroform, hut usually 11 local un.esllielir spray is sufficient. T^iy 
the patient on the light nr left "side, flev tIn* thighs on the abdomen. Then 
make the skin ol Ihe lumbar region aseptic, and. feeling with the tip of the 
finger the position ol the lumm.'e, thrust the sterile needle lietwoen the laminae 
of the third and fourth lumbar \ertelusr, A in< li from the median line, obliquely 
outwards and forwards into the canal. The fluid will escape, and can lx* 
collected in a sterile 111 1 *** After withdrawing the needle, the area should 
be covered with an aseptic pad and bandage. 


7. Inoculation of Susceptible Animals.— Ten c.c. or 20 c.c. of blood 
are asopticsdly removed from a vein and inoculated into sus¬ 
ceptible animals, or 10 c.c. of cerebro-spinal fluid may be inocu¬ 
lated. The animals most suitable are monkeys, guinea-pigs, and 
dogs. The most suitable monkeys, according to Thiroux and 
d’Anfreville. are those of the species Ce.rcopithccns ruber, while 
some other species -e.g., ('. fiitiginosus --at e almost refractory. 

The following biological phenomena and reactions may sometimes be of 
diagnostic value:— 

z. Auto-Agglutination .—In mail) cases of sleeping sickness, in wet pre¬ 
parations of blood examined microscopically with a low power, the red 
corpuscles are not evenly distributed, nor are they arranged in rouleaux, 
but are clamped together ' agglutinated in irregular masses. This 
appearance is not specific of trypanosomiasis, having been found in cases 
of filariasis, malaria, syphilis, and yaws. 
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3. Complement Fixation. — Levaditi and Mutlcrmilch have applied the 
Bordet-Gengou reaction to trypanosome infect ions. According to them, 
the complement can be fixed by using as antigen an extract of trypanosomes 
separated from red cells. 

3. Levadiii and Afutfermilch’s Leucocytic Attachment Reaction Levaditi and 
Muttermilch liave shown tliat trypanosomes treated with the specific serum 
(heated at 55° 0.) develop a property of becoming attached to leucocytes, 
and that this phenomenon is specific. The test m.iy lv used for identifying 
a trypanosome or tor diagnosis, but, according to’ leaver an and Mcsnil, is 
not very reliable in the case of C. castellanii infections. 

Atteriipts have been made to evolve agglutination reaotious, trypanolytic 
precipitin, ami other biological tests for purposes oi the diagnosis of slueping 
sickness, but so far with little success. , 

Prognosis.—-The prognosis is sit ions, but not quite so serious as 
it was before the introduction of atoxyl and the mixed atoxyl 
tartar emetic treatment. If the patient is in the early stage, and 
can be removed fiom the endemic area and put under good hygienic 
conditions and atoxyl treatment, the disease may be cured, or 
at least a marked improvement may be obtained. Great care, 
however, is necessary before saying that a patient is really cured, 
and at least two blood injections into susceptible animals should 
be performed before giving a decided opinion. If, however, the 
patient is compelled to live in the endemic area, and cannot be 
treated with atoxyl, the outlook is most hopeless. It is to be noted 
that there are several strains or varieties of different virulence. The 
Uganda and French Congo strains caused byT. castcllanii, as noted 
by Laver an and Mcsnil, cause a more acute type of the disease than 
the Gambia strain due to C. g ambiensis, and ('. rlwdcsicnsis is in 
laboratory animals more virulent than ('. castcllanii, and the disease 
caused by it in man runs a more rapid com so. 

Treatment. -The only medicaments which have been so far found 
to be of any real value are, first, arsenic in the form of atoxyl, and, in 
a lo-s degree, antimonium in the form of tartar emetic, the best 
met hod of treatment being a combined treatment wit lithe two drugs. 

Aloxyl .— We recommend 2 to j grains of atoxyl bv intramuscular 
injection every t bird day lor at least two years, or 0-3 gramme every 
fourth day for the same period, with ot gramme for a child ton years 
old. 

Borden and Rodham's, method is 7* grains of atotfyl l>y intramuscular 
injection every fifth day. Koch recommended the sulxuitaiicous injection of 
7I grains {{ gramme) on two successive days every ten days for two months, 
when the treatment is to be slopped until farther symptoms develop, and 
when this occurs the treatment should lx- repeated. The drug can In* obtained 
or imported from any chemist in sterile vials ready for hypodermic medication. 
The injection of atoxyl is occasionally followed by a febrile reaction, due, 
according to some observers, to the absorption of products ot trypanolysis. 

ONa 

Atoxyl is sodium-/>-aminophenyI arseniate—NH a (' M ll 4 AsO. —and 

contains from 25*05 to 20*78 per cent, of arsenic, according to the amount of 

/ONa 

water of crystallization. Mono-acetylated atoxyl is CII a (*()NUOgH>AsO^ 

\0H 

According to Mesnil and Nicolle’s observations, and the more recent observa- 
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tions of Nierenstum, it is not the arsenic in these compounds which is to be 
looked upon as the cfiective agent, but the amido-group, which may possibly 
be the cfiective agent in trypan red, afridol blue, afndol violet, and para- 
fuchsin, which do not contain arsenic, but possess amido-groups, and affect 
trypanosomes in a similar manner to atoxvl. According to Ehrlich, Leva- 
diti, and Yamanonclii, atoxyl nnilergoi's a reduction in the animal tissues. 
Ehrlich has prepared two derivatives of atoxyl, one of which, already men¬ 
tioned (arseno-plienylglyun). is very effective in mice on atnxyl-resistnnt 
trypanosomes, l^evaditi anti Viinianouehi have also preparetl an active 
derivative of atoxyl, which they call tryjunotoxyl Nierenstem thinks that 
atoxvl is oxydizetf in the tissues, and it is only in the nascent state tluit it 
liecntnes efficacious 

Sotimin -Owing to the hot that large doses ot atoxyl lead to sueli un¬ 
pleasant lesults as optic aliophy, g.istro-inti-stiiial lnff.uuinatioii. anti jx*ri- 
plieial neuritis, othc*r .irsenie.d preparations li.ive lieeii recomniendetl; anti 
the linn lUirrouglis anil Wellcome has introduced, under the trade name of 
soanun, a preparation somewhat similar to atoxyl. but said to Ik* less poisonous, 
it is given m the same doses as atoxyl. but the theiapeutic results do not 
appear to have 1k*i*h very sin rexslul. Soamin. according to the published 
formula, is (',H 4 NH 2 \s(>(t>!!)(« >.\\u 5 11 2 (). 

Arseno-phenylglycm. Ehrlich has prepared a derivative of atoxyl, called 
arseno-phenvtglyi in, which is fium two to lour limes less toxic than atoxyl itself 

This preparation has been tiled by Ehrlich. Mesial, Kenintlel. and others 
upon lower annuals exjienment.illy infected with (\ Castellano, and lias 
been found to lx* ver\ rllective. Iieing also a prophylactic. It has been used 
111 mail by Kleine 111 the same rinses as atoxyl, but has now been aliandoned. 

Liquor Arsennahs. -When toi special reasons it is impossible to carry out 
the treatment by injections, aisemc may be given by the mouth in the form 
of Fowler's solution which must Ik* given, well diluted 111 w.iter or nulk, in 
5-nuium tloses and gradually mi rt-ased to 13-1111111m doses. 

huffier and Hull’s neuti.d solution oi aisenious and (1 c 1. oi which contains 
I centigramme of arsenious acid) may lie given in doses of 2 e.c daily for three 
days, and then itmtinuiri 111 doses ol uc, jx*r diem lor several weeks, after 
which it must Ik* temporarily discontinued, but must after a time be restarted, 
and in this maimer continued iur months, provided no ill-effects are produced. 

Salvarsan and Scosnlvursan -Their action is less eilicacious than atoxyl. 

Atoxylate of Mertuiv- This prepaiatioii, iutiodiKed by Ulilenhuth, has 
given less satisfactory results than atox\l. 

Quinine herniates - Moigt-nrolh and l lallH-rstaedler have shown that 
some quinine tIi*rivaVives, sut h .is hydroquinm, h.ive a preventive and curative 
effect in certain exjKTiment.il tryjianosomiases. 

Ipecacuanha henvahs —The emetine salts might be studied in regard to 
their possible action on ti> jianosomes. 

Anar cot me. - -The use of this opium alkaloid has been suggested by Johnson. 

Combined Therapy. As tin* result 1 f the important observations 
of Ehrlich on the phenomenon of ehenuo-resistaney, which may 
be acquired by trypanosomes after a long use of the same drug, 
numerous combined treatments have been Suggested. Of these, 
the most important are: (1) antimony and atoxyl; (2) mercury 
and atoxyl; (;j) orpiment and atoxyl; (4) various dyes and atoxyl. 

Antimony and Atoxyl Treatment. - Antimony salts, as well as phosphorus, 
were first suggested by Mcsnil as likely to lie of use in trypanosomiasis. To 
Plimmer anil Thomas belongs the credit of having experimentally shown the 
powerful trypaiiocido action of antimony. In man the* subcutaneous 01 intra¬ 
muscular injections of solutions of the various salts of antimony (sodo-tartrate 
of antimony, sulphide of antimony and soda, etc ) are very painful. Plimmer 
•therefore suggests oil emulsions, Manson gives the drug by the mouth 
or by the rectum, and other authors by intravenous injection. Daniels and 
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Newham recommend the painless Martindale’s injectio antimonii oxidi, 
30 minims (= gr. rfti antim. ox.) to be given subcutaneously once or twice 
daily. Apparently the trypanocide action of antimony is more powerful 
in the lower animals than in man, in whom the results are interior 
to those given by atoxyl. A mixed antimony and atoxyi treatment is, 
however, of advantage in most eases, an atoxyl injection (\ grams) Ix'ing 
given every third day, or 7$ grains every fifth day. and sodio-tartrate of 
antimony (Plimmer’s salt) administered daily- 2 grains dissolved in a huge 
quantity of water (2 pints) by the mouth or by the rectum. Tartar emetic, 
however, is best given by intravenous injections, using solutions oi 1 in 100 
or 1 in l.ooo. The dose of the drug to Ik* given is 5 to 10 centigrammes per 
injection. It is important that none oi the fluid oi tin* injection should escape 
into the surrounding tissues, as a violent inflammation may result. These 
injections should Ik* administered monthly on ten consecutive days for a long 
period. The injection oi salts of antimony may produce a marked fall m the. 
blood-pressure, dyspmra, .uni signs oi collapse, and Ihereiore Tiuroux sug- 
gested that sulxMilaneous injections of culiein should precede ten or iitteen 
minute** their administration. 

(Using his opinions upon tlr* very *m eesstnl tre.it ment earned out by 
Captain Sims* n, R. \.\l.l* . at the Yei Sleejimg Sickness Camp in Ihe Monga 11 a 
PioMiice oi the Sudan. CajUuin Sjx*nce, R.A.A 1 .C., is tie.iting cases in the 
Bahr el -Ghazni Province as follow-, : - 

.1. Ca&e\ in the early s>tag( 

1. Six intravenous injections each oi n centigrammes oi antimony at 

three-day intervals. 

2. Interval one month. 

3. Twelve ultra muscular injections each ol 30 con tii grammes of atoxyl 

at three-day intervals. 

4. Interval one month. 

5 and 6. Repeat 1-4. 

7. Three months alter Iasi l eatment the blood ot the jiatient is 
inoculated ini >ati annual* 11 tile animal remains umnfci ted the 
patient is given a numbered disc and told to report «vei y tluce 
mouths. 

Total dosage: Atox\l, io*S grammes in abuil one ve.11; antimony 
I oS grammes. 

Jl. Julafws and cr/.v.s just sent in a late stage of the distase : - 

1. Nine infranuiseiiJar injections e.uii oi 1 gramme ol atoxyl at ten- 
ilay intervals. 

j. Interval one month 

3. Nine intramuscular injections each oi 1 gramme oi atoxyl at 

twenty-day intervals. 

4. Interval one month. 

5. Nine intramuscular injections ol atoxyl at thirly,-dav intervals. 

t». Intelval of tluce months. 

7 - Anim.il is inoculated as alxive. 

Total uosage: 27 grammes of atoxyl in lwo years. 

Cases 111 which no symptoms are noted ami in which aimnaJ iii<i< illations 
are negative are kept under close control for tw » \r.u.s, altoi wlnih they 
report every six months lor two years and the lesull judged. 

Mercury and Atoxyl .- Mercury was first introduced in pioj lor the treat¬ 
ment ol sleeping sickness by Ixiw and Castellam, using intravenous injection 
of IJaccelli’s sublimate solution (liydrargyxi jx*rchloridi, o*m gramme; sodii 
chloridi. 0*50 gramme; aqu;e destillala:, ioo*oo c.c.; 1 to j c.c. per intra¬ 
venous injection). 111 association with arsenic and quinine by the mouth. A 
fall of tlie temperature was oliserved m some e-ises. but the fatal course of the 
disease was not influenced. Moore, Nicrenslein, anil Todd have used mercury 
and atoxyl in combination or alternation, with the idea that meruury might 
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act upon the latent form of the trypanosome, while atoxyl would influence 
the active form. In man this combined treatment has apparently not given 
any better results than atoxyl alone. 

Or fitment anil Atoxyl.- -This combined treatment, consisting of atoxyl and 
an inorganic salt oi ’arsenic such as orpiment, has been recommended by 
Lavcr.tn and Thiroux. and has been used' in man with good results. 
The orpiment should lx* given in pills, in the dose ol 2 grains of orpiment two 
or three times daily. The administration of orpiment frequently causes 
diarrhma. Tluroux therefore incorporates in the orpiment pills some opium. 
Thiroux’s formula is:- - 


Orpiment .. 

Extr. opu .. 

Gumm. .. 1 

lHilv. glyceriz. j. 

To lie divided into zoo pills. 


20 grammes. 
0*40 gramme. 

q.s. 


Vanous Dyes and Atoxyl. -Coin In tied treatments oi Mesiul's airidul and 
atoxyl, Ehrlich's paraiiu him and .itoxvl. picric acid, sairanm, tryjiatlavin 
and other dra ami atox\l, have been suggested, but in man the results have 
not l>eon so successful as m the lower animals. 


Treatment ot No tins. In tin case ol native-, it is necess ly to gather them 
into spcual sleeping sickness camps m order that treat meal may be efficiently 
carried out. These camps should be in sonic fl\-irce area, and should be 
provided with a '.mined medical stall. Patients able to work should be 
employed to raise ciops lor their own consumption, to supplement the diet 
provided by the Government. 


Symptomatic Treatment.-- in addition to the atoxyl treatment or 
combined treatments,malaria and the intestinal parasites must be 
treated if present. The patient should, it possible, be removed ironi 
the area ot infection and placed under good hygienic conditions and 
on good tood, and no case should be considered to be cured unt ll the 
injection of the blood, mi m«»re than t»ne occasion, into susceptible 
animals fails to infect them. 


Prophylaxis.- -At the piesent lime prophylaxis must be under¬ 
taken on the assumption that the disease is spread from place to 
place by man along channels of human intercommunication, aiul 
front man to man by Glossina palpal is and G. monitans, and that 
at least in the case of ('. rhodcsiemis there are animals which act as 


reservoirs of the virus. With regard to these Hies, further infor¬ 
mation is required as to their bionomics, though Bagshawe’s and 
Hodges' researches, as well as tho^e of Zupitza, Sander, Mincliin, 
Kinghorn and Yorke, Carpenter, and others have thrown some light 
on the subject. 

Before enumerating the principal prophylactic measures to be 
recommended, we wish to draw attention to the fact that these, 
as pointed out by Bagshawe, will be useless without the co-opera¬ 
tion of the natives. This co-operation may be obtained by ex¬ 
plaining to them at every possible opportunity the reason for the 
measure taken. In this missionaries and native chiefs may bo of 
the greatest help. With this proviso we consider the following to 
be the principal prophylactic measures:— 

Public Prophylaxis .—We advocate:— 

1. The formation of a Central Executive International Board, 
with headquarters in either Baris or London. 
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2 » The formation of an Executive Sleeping Sickness Commission 
in each political division of Africa in which the disease exists. 

The different Governments should be invited to v co-opcrate to 
prevent persons travelling from districts where the disease exists 
into non-infected regions. :md medical posts of inspection should 
be established for the examination of natives. According to 
some authorities (Dutton, Todd), all natives, presenting enlarged 
glands should be considered, from a practical point of view, as 
trypanosome carriers, and prevented from emigrating. This is, 
perhaps, going a little too far, inasmuch as, in our experience, and 
in that of Low, Bagshawe, Koch, Hodge*, etc., numbers of natives 
have enlarged glands, though not stiffering front trypanosomiasis; 
and, on the other hand, cases of trypanosomiasis occur in which 
there is no enlargement of the lymphatic glands. We admit, how¬ 
ever, that gland palpation may be ot some use in formulating an 
approximate idea of the extenl of the dissemination of the disease. 

Tile sick should be removed from the lly regions and segregated 
in places where th cClossina palpalis and 6'. morsilans are not found, 
or where the temperature and climatic conditions are untavourablc 
to the development of trypanosomes 111 the flies. They should be 
treated with atoxyl before being moved. 

In the regions where the disease is due to (' astdhmclla castellanii, 
which is mostly carried by Clossina palpal is, villages should be 
removed, if possible, from the fly zones: and the occupatiohs carried 
on in fly zones, such as Ashing, should be discouraged. This has 
been done in certain regions round the Victoria Nj-anza Lake, but 
the result has not been completely successful, as infected flies were 
found to be plentiful t hree years a It ertlie measures had been carried 
out. The waste land became full of game ami wild animals, sonic of 
which arc probable reservoirs ot the intention. Duke, in fact, has 
found (\ castellanii in two 111.11 sh antelopes or situtunga ( Tragela - 
phus spekei), and heliexes this observation to be confirmed by the 
infection of two boys working 011 an uninhabited island in Lake 
Victoria. 

Clearing of the bush along the water’s edge lor too yards, ami 
round a village lor joo yards, at least, is to be advised. 

European bungalows should be segregated from native quarters. 
Houses should be rendered gnat-prool, and natives bringing water 
from streams should not be allowed to enter the house, as they 
are liable to be surrounded by tsetse-flies which have followed them. 
Indeed, some authorities look upon the bath-room as a source of 
European infection. 

Destruction of Ihe Animals on which the Fly feeds - -Koch recom¬ 
mended the destruction of the crocodiles by poison, and by collecting 
and destroying their eggs. Unfortunately, the crocodile is not the 
only animal on which the fly feeds. The. blood of many other verte: 
bratc animals is palatable to the fly, and t herd ore this method of 
prophylaxis is without much practical importance. 

Destruction of the Vertebrate Reservoir .—Many authorities have 
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supported the idea of exterminating the big game, because they 
may be the vertebrate reservoir, but this requires further proof, 
and is therefore at present too radical a measure. 

Destruction of the Pupa. —Mincliin has suggested the breeding of 
tiie jungle-fowl to destroy the pupre, which, as discovered by Bag- 
shawe, are found in the turf among the roots of banana and other 
trees. Balfour and others have suggested trapping the adult flies 
in various ways. Further information, however, is necessary on 
the enemies of the pupa: and adult tsetse-flies. 

Personal Prophylaxis. —Natives in the fly zones should be en¬ 
couraged to wear suitable clothing, and the reason explained to them. 
Europeans should be careful not to expose their legs ami hands 
to be bitten. High boots, puttees, or leggings should be worn, and 
where the flies abound gloves and veils, though very uncomfortable, 
are of service. White clothes are better than dark ones, as it has 
been long observed that the tsetse-fly, as well as many other insects, 
have a preference for black or dark colours. The use of vokitile 
substances such as citronellu oil has been advised by some. Unfor¬ 
tunately, the odour of such substances is repellent to many persons. 

Morgenrotli and Halherstaedter have shown that certain derivates 
of quinine, in the lower animals, prevent an experimental trypano¬ 
some infection, and Bagshawe suggests that a daily dose of quinine 
may be useful in man. 

Vaccination. —Attempts at vaccination have not yet entered a 

practical stage, as inoculation with dead or attenuated viruses have 

so far failed in the lower animals. 

* 

Summary of Prophylactic Measures. 

1 . General measures: • 

1. Co-operation of various Governments, especially in controlling 

the movements of non inlecte«l natives. 

2. Formation of medical posts of inspection at suitable places to 

prevent infected natives entering 11011-infected areas anti vice 

versa. 

3. Segregation of the sick, if possible, in districts tree from Clossinte, 

» or where the climatic conditions are untavo liable for the 

development of the trypanosome in the fly. 

4. Clearing <>t the bush near villages and along the watci’s edge, 

* , especially at landing-places, fords, and femes. 

5. In certai 11 cast's- - -especially with regard to C. rhodcsieusis —the 

destruction of large game, especially antelopes. (This is still 

sub ) mi ice ) 

II. Personal measures: - 

1. Avoidance of biles by wearing while clothing, high boots, puttees, 

uuH the putty pattern of leggings. 

2. Immediate disinfection ot a bile by [Minting it with tincture of 

iodine or by applying a solution of formalin (1 in 40). 


TRYPANOSOME FEVERS. 

* 

^Definition. —The trypanosome fevers of man are caused by a 
tnonomorphic trypanosome allied to Duilonclla virax Ziemanu, 
1905, ana to an unspecified germ allied to CasiellaneUa cva'nsi, and 
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racierued by milder symptoms and the absence of meningo^ - 
r ... jhalitis as far as is known. 

. fte®arla.-v-In Macfie’s case of infection with a ‘trypanosome 
*alljdto D. viva*, apart from slight fever there were no symptoms, 

■ agd after a single injection of atoxyl the trypanosomes disappeared 

.lrqm>the blood. . 

In £anfranchi's case of .accidcnLallaboralory i nfcct ion there ha\ c 

■ been irregular attacks of fever lasting seven years, and general 
' debility associated with large patches of cutaneous ccdema. But 

there has been neither mental symptoms nor tremor. He l.ns 
been treated by atoxyl and tartar emetic. 

' r It will thus be'seen that the trypanosome fevers resemble mild 
. infections in animals rather than'human sleeping sickness. 

Diagnosis. —This can only .be made bv finding the trypanosomes 
in the blood. - • 

Prognosis. —This appears to be good quoad ritam. 

Treatment. —The treatment is atoxyl administered as in sleeping 
sickness. 

Prophylaxis. —Nothing can be said at the present time with regard 
to this. 
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CHAPTER XLVl 

SOUTH AMERICAN TRYPANOSOMIASIS 


Synonyms—Definition—History— Etiology— I \it hoiogy—Symptomatology— 
Diagnosis—Treatmt'iil -i'inphyl.ixi.s- - References. 

Synonyms.-— Oppilagko; Canguary (both indicate ankylostomiasis); Schizso- 
try panose or J)ouen(a de Carlos Cling; is. Coreotrypanosis (f.om—.lnig); Molestia 
de Carlos Cliagas, Tripanozomiase brasiliera , Tireoidite parasitana, Molestia 
do barbeiro (popular name), Molestia de Cruz e Cliagas. 

Definition. —South American trypanosomiasis is an acute or 
chronic specific disease, caused by Schizotrypannm entzi Chagas, 
1909, and spread by the bug Lam us mcgislns ( Trialoma megisla) 
Burmeister, and perhaps other allied bug*. 

History.—In February, 1909, Chagas reported that lie had fre¬ 
quently found a new trypanosome, which he named T. cruzi, in the 
intestine of a species of Lamus, which occurred in the State of 
Minas in Brazil. He also reported that he was able to infect 
marmosets, dogs, cats, guinea-pigs, anti rabbits by the bites of the 
infected insects, and also to grow the parasite on blood agar. 

In May, 1909, he announced that lie had made an investigation 
of the mines of the State of Minas, and found the Lamus in large 
numbers in the houses of the poorer inhabitants. He noticed that 
the bite was painful, and that the insect was very voracious, and 
also that it generally attacked people, especially children, at night, 
biting the face, from which fact the inhabitants called it ‘ barbeiro * 
or ‘ barber.’ 

He suspected this Lamus of causing a disease marked by extreme 
anaemia, which occurred especially among thg children, and he 
was able to find in the blood of a two-year-old child during an 
attack of fever a trypanosome identical with S. cruzi, morpho¬ 
logically and biologically. Since then Chagas has not merely 
worked out the life-history of the trypanosome in man and in 
the Lamus, but he lias also studied carefully the clinical and 
pathological aspects of the. disease, while Vianna has reported 
upon the histopathology, Dias on the blood, and (luerreiro on the 
urine. 

Chagas has also shown that in all probability the armadillo 
commonly called ‘ tat 11,’ and scientifically Dasypus novemcinctus , 
or less correctly TeUusia novemcinota , may be the reservoir lor 
Trypanosoma cruzi, and that Triaioma geniculata (synonym, Conor- 
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Mnvs genic ulatus) of the family Reduviidat is one of the carriers of 
the same trypanosome. He also believes that Triatoma infesians 
and T. sordid a may be carriers. It may be stated that T. geniculata 
lives in the borrows of the armadillo, the flesh of which is rather a 
delicacy. 

With regard to the history of the discovery of a trypanosome in man in 
South America, Sambon informs us that in 1904 de Lacerda published a 
paper entitled 1 Ktiologia de Beri-Heri * in the Brasil Medico, in which he 
.stated that he had found trypanosomes in films taken from the spinal cord of 
a case of beri-lieri. We have been unable to obtain this paper, and therefore 
cannot verify the statement, nor can we say whether the disease, which de 
Lacerda was considering, was beri-beri or some other complaint. It would, 
however, lx* interesting to have this historical problem elucidated. 

Climatology.— The disease is known among the poorer inhabitants 
of the State of Minas in Brazil, where it appears to attack the whole 
.population, so that the children all become affected and either 
recover, die, orpass into the chronic stage. 

JEtiology. —The disease is caused by Schizotrypanum cruzi Chagas, 
1909. This trypanosome, which is remarkable because of the large 
size of its kinetonucleus, is capable of being transmitted by Lamus 
megistus, and perhaps by species belonging to other genera of the 
Keduviidse— e.g., Triatoma — to domestic animals and to man. 
The reservoir of the trypanosome appears to be an armadillo— 
Dasypus novemcinctus. 

In the blood three forms are seen:'the first whh a large nucleus 
and loose chromatin and a terminal kinetonucleus: the second 
narrower, with an oval nucleus and dense chromatin; the third 
with a long nucleus. The parasite undergoes schizogony in the 
lungs, after which the merozoites enter the red blood cells and 
become trypanosomes again. Sporogony takes place in the bug 
Lamus megisttis, the final forms being found in the salivary glands, 
from which they pass during the act of biting into the verte- 
. brate. (For a descript ion of the parasite and its life-history, see 
Chapter XIX., p. 427.) 

Pathology. —The trypanosomes enter the cells of the various 
tissues and organs of the body, but especially those of the muscular 
system, and more particularly those ofthe muscles of the extremities 
and back. Inside these cells they assume Leishmania-likc forms 
without flagella, but provided with trophonuclcus and kinetonucleus. 
These forms divide by binary division, and so increasing in number#,. 
dilate the cell considerably. During this process there Is no reaction 
upon the part of the surrounding tissue, but after a time the ceil 
membrane ruptures, and the parasites which have already become 
flagellate inside the dilated remains of -the cell, which is virtually 
a cyst, escape. With this escape of the parasites into the tissues 
the local inflammatory reaction appears, and with the appearance 
of the trypanosomes in the blood the general symptoms make 
- themselves evident. Whether the parasites produce any toxins 
or not is unknown, but it is probable that they do so, because of the 
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fatty, degeneration described in the liver, as well as because of 
the other pathological features. 

„As a result of this activity on the part of the parasites and of the 
reaction on the part of the body, local pathological changes take 
place in different organs, and these are in general agreement with 
the symptoms exhibited by the particular case. 

At present there is no evidence of any secondary infection being 
responsible for any of the essential pathological features of the 
disease. 

Morbid Anatomy.—In an autopsy upon the body of a person 
dying from the acute phase of the infection, a certain amount of 
serous effusion is remarked upon opening the abdomen. The liver 
is seen to be enlarged, and to be in a state of fatty degeneration. 
The spleen is also enlarged, hypenemic, and very soft, as are the 
mesenteric glands. On opening the chest serous effusion is seen 
in both pleural cavities, as well as in the pericardial sac. The 
pericardium shows signs of haemorrhagic pericarditis, while the 
enlarged heart is in a condition of intense myocarditis. The 
lymphatic glands of the mediastinum are also swollen and liypcr- 
aemic. In the neck the. thyroid gland is seen to be enlarged, as are 
the lymphatic glands. The dura mater is congested, and there is 
lep.omeningitis and encephalomeningitis, and firm adhesions be¬ 
tween the leptomeninges and the cerebral cortex. The liquor 
ccrcbro-spinalis is increased in amount. There is a generalized 
myxeedematous condition under the skin. 

Hlstopathology.—As already stated, tlic most likely place to find 
the parasites is in the muscular system. In the heart they occupy 
the central undifferentiated protoplasmatic portion of the muscle 
cell, and growing therein, destroy the sarcoplasm, and convert 
the body of the cell into a parasitic cyst without affecting the pro¬ 
cesses. When this cyst ruptures, the now flagellate parasites 
escape into the intermuscular tissue, and give rise to patches of 
interstitial myocarditis. No changes are to be seen in the larger, 
bloodvessels of the heart, nor can parasites be found associated 
with patches of pericarditis or endocarditis which may be present; 
In the skeletal muscles the parasites are mostly found in those' of 
the extremities and the back. Here, again, the parasites grow 
in the centre of the muscle fibre (Fig. 114, p. 428). 

-I n the central nervous system a similar process appears to take 
p&ee.* The parasites invade a neuroglia cell, which becomes con¬ 
verted into a parasitic cyst, on the rupture of which a patch of 
in flamm a t ory reaction is produced. Parasites have never been 
seen to invade the nerve cells or the leucocytes of the central 
nervous system (vide Figs. 642 and 643). 

A simitar invasion 01 the medulla or cortex of the suprarenal 
capsule and inflammatory reaction can also be seen in the kidneys, 
the hypophysis, and the thyroid gland. In animals the parasites 
have oepn seen in the testicular tubules, but they have not been 
noted in the human ovary. 
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Symptomatology. —There are two principal varieties of the disease 
—the acute and the chronic. 

In the acute stage the disease begins with a violent attack of fever 
in a young child or a new-comer into the district. This fever shows 
a morning remission and an evening rise, and is associated with a 
palpable increase in the thyroid gland, oedema of the face, in which 
characteristic crepitation can be felt by palpation, enlargement of 
the lymphatic glands in various regions of the body, but especially 
of the neck: and fugitive oedemas in different parts of the body—as, 
for example, the forehead and extremities. The spleen enlarges 
and becomes painful, and the liver also becomes enlarged, and 



Fig. 642. —Neuroglia Cell of 
Brain distended to a Cyst and 
filled with Trypanosoma crust . 
(X 2,000.) (After Vianna.) 


Fig. 643. —Trypanosoma crust 

in a Neuroglia Cell of the 
Brain. (X 2.000.) 

(After Vianna.) 


there may be signs of meningitis, and also of albumen in the urine. 
-After a time the attack of fever passes off, only to return after 
periodical intervals. During an attack the typical trypanosomes 
can be found in the blood, but during the apyrexial interval they 
are absent. After these attacks have lasted some time the child 
either dies, recovers, or passes into the chronic stage. 

In this chronic stage the children show signs of marked thyroiditis 
and loss of hair, with hypertrophy of the lymphatic glands, a dull 
expression, a peculiar bluish-bronze pallor, tachycardia, and in¬ 
testinal and nervous disorders, especially convulsions. 

Chagas has classified the various symptoms of the chronic stage 
of the disease into five subvarieties:— 
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1. The pseudo-myxeedemat ous form. 

2. The myxeudematous form. 

3. The cardiac form. 

4. The nervous form. 

5. The chronic form with acute or subacute exacerbations. 

1. The Pseudo-Myxcedetnalons Form. —In this subvariety of the 
chronic stage there is usually hypertrophy of the lateral lobes of 
the thyroid gland, more rarely a globular enlargement of the central 
lobe. This hypertrophy is usually well marked in quite young 
children, but is by no means evident in older children. In young 
children the face is thin and the skin of a peculiar light bronze colour, 
said to be quite different from the pallor of an niuemia. In older 
children the skin colour is violet-bronze. These colourations are 
believed to be associated with a parasitic invasion of the suprarenal 
capsule. 

There is enlargement of the lymphatic glands in the neck, axillae, 
and groins, while the parotid gland is also often hypertrophied. 

In young children the liver and spleen may' be found to be 
enlarged, but in older cases the abdominal signs are not well marked. 

With regard to the circulatory system, there may be tachy¬ 
cardia, sinus irregularities, and an extra systole, and the blood- 
pressure may be lower. Convulsions have been noted, and at times 
slight fever, while the occurrence of conjunctivitis is also recorded. 

2. The Myxcedcmalous Form. —In this form the thyroid gland is 
atrophied, and associated with the usual symptoms of myxeedema, 
such as the rough skiu, loss of hair, ami the presence of a firm 
oedema not pitting on pressure, together with an arrest of mental 
development in young children, or a mental degeneration in older 
persons. The lymphatic glands of various regions, are enlarged, 
and there may be inflammatory eye affections. 

3. The Cardiac Form.— -In the cardiac form there is disturbance 
of the heart’s action associated with arrhythmia, allarrhythmia, extra 
systole, or sinus irregularities. The greater number of the cases 
would be classed under Mackenzie’s ‘ Rhythmus nodalis .’ 

4. The Nervous Form. —Various brain and spinal cord symptoms 
are seen in this disease— -e.g., spastic paralysis in the legs, athetosis in 
the arms, aphasia, pseudo-bulbar paralysis, or suprabulbar paralysis. 
They are associated with the other symptoms ot the disease. 

5. Acute or SubactUe Exacerbations. —The principal feature of. 
thi9 form is the preponderance of fever, and this may be due to 
exacerbations of an old infection or to new infections. This form 
is the cause of much mortality, and is separated from the acute 
form by the rarity of the parasites in the blood, and by the history 
of the long duration of the illness. As a rule it occurs in patients 
who show marked hypertrophy of the thyroid gland, and there may 
also be signs of suprarenal insufficiency. 

Blood. —The haematology has boen investigated by Dias, who finds that 
the haemoleucocytic formula has a great similarity to that found in African 
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trypanosomiasis. As a rule, there is no globular anaemia, bat there is a 
definite diminution in the haemoglobin and in the specific gravity. The., 
lpncocytosis is slight in the acute and exceptional in the chronic cases. In 
acute cases there is a macrolymphocytosis. 

Metabolism. —Gucrreiro, from careful experiments associated with urine 
analysis, concludes that there is a true liver insufficiency in most forms of the 
disease, but not in the cardiac form unless associated with other symptoms. 

Sequels.— Chagas considers that injantilism may be a sequel of 
the disease, especially as it is associated with hypothyroidism. 

Diagnosis. —The diagnosis must be effected by finding the para¬ 
site in the blood during a febrile attack. The disease is most likely 
to be confounded with ankylostomiasis, from which it can be 
recognized by the absence of the typical ova in the f*£ces and the 
presence of S. cruzi in the blood, though, of course, both infections 
may occur togo • her. 

It might also be mistaken for malaria during the febrile attack, 
especially as there is splenic enlargement, but the absence of the 
malarial parasite and the presence, of S. cruzi in the peripheral 
blood will enable a diagnosis to be made. 

In the chronic stage it may he mistaken for goitre, especially 
when the mvxcedcmaUms or pseiulo-myxa-dematous symptoms are 
present, and the diagnosis will depend upon the discovery of tlic 
parasite or the history. 

Prognosis.— -Tlu* prognosis is most serious in the acute attacks 
and the acute or subacute exacerbations. The severer cardiac 
forms are also of grave import. 

Treatment. - - The indications for treatment are the same as those 
for African trypanosomiasis, associated with treatment fear hypo¬ 
thyroidism. 

Prophylaxis. —The prophylaxis must aim at the prevention of the 
Lamus biting man. 
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CHAPTER XLVJI 


THE KALA-AZARS AND PSEUDO-KALA- 

AZARS 

General —Tropical k;ila-.iz,ir- -Mediterranean Kala-azar—-The p»eudo-kala- 
az.irs—Tropical febrile splenomegaly- -Toxoplasmosis— Krempf's spleno¬ 
megaly—Tropical afebrile splenomegaly—References. 

GENERAL. 

The present chapter is devoted to those fevers which are known 
as the kala-azars and those allied conditions, tropical febrile spleno¬ 
megaly and tropical afebrile splenomegaly, which clinically resemble 
kala-azar, in one variety of which Castellani has obtained protozoal 
bodies from spleen which are classified, at present, in the genus 
Toxoplasma. 

With regard to the kala-azars, of which Ross has pointed out that 
the correct name is * kala-jwar ’— i.e., black or mortal sickness—we 
have already in Chapter XIX., p. 369, pointed out that we consider 
that tropical kala-azar should be treated, at all events at present, 
separately from Mediterranean kala-azar, and this we shall do in 
the present chapter, although the general tendency of modern 
thought is to consider the two diseases to be identical. We invite 
the reader’s attention especially to the first half of Chapter XIX., 
in so far as it deals with the Hcrpetomonincr, and especially to the 
experimental work of Fantham and Porter (p. 363). as baviryj 
a direct bearing upon the unknown method of infection of mall 
with the germs of kala-azar. 


TROPICAL KALA-AZAR. 

'. Synonyms. — Indian Kala-Azar, Kata-Jwar, Kala-Dukh, Sirkari disease.: 
Sa&V* disease, Dum-Dum fever, 'Mon-malarial remittent fever, Cachectic 
fbvefy{Tropical splenomegaly. Tropical Leishmaniasis, Internal Leishmaniasis,' 


Definition. —TropicaL kala-azar is a subacute or chronic febrile, 
disorder "characterized ny splenic and often hepatic enlargement, 
progressive wasting and an&mia, and caused by Ldshmania donor ani 
R. Ross, 1903. The method of infection is unknown. * 

History. —-In 1869, when the district of the Garo hills was first 
occupied by the British, a disease believed to be a very severe form 
malarial cachexia was found to be endemic. This disease the* 
Girds called * kala-azar,’ which means the black fever, so named 
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from the appearance of the victims. In 1875 it began to spread, 
and became epidemic, and by its high death-rate attracted atten¬ 
tion. In 1882 the first account of the disease was published by 
Clarke from notes of 120 cases compiled by McNaught, the Civil 
Medical Officer of the district. I11 1889, when it had spread into 
Assam, following the lines of human intercommunication, Giles 
investigated the epidemic, and concluded that it was ankylosto¬ 
miasis. In 1894 Stephens, in his yearly report, stated that the 
disease, though allied to, was distinct from malaria. In 1897 
Rogers reported tliat it was malarial, and t his was furt her supported 
by Ross in 1899. In 1902 Bentley ascribed the disease to Micro¬ 
coccus tneHtensis, on the basis of serum reactions. 

Up to this point the history of the disease remarkably resembles 
the present history of blackwater fever. A change now comes 
over the aetiology, for, in 1900, Sir William Leishman found the para¬ 
sites already described under the heading Lcishtnania donovani in 
films taken post mortem from the spleen of a soldier who died in 
Net ley from fever contracted at Dum-Dum, but he did not publish 
this discovery till 1903. In J uly, 1903, Donovan observed the same 
parasite in blood obtained by splenic puncture performed during 
life. In 1904 Christophers published a valuable report on the 
parasite and the disease, and in the same year Rogers observed 
the development of the parasite into a flagellate organism when 
splenic blood was incubated at 22" C. in citrate of soda solution. 
In 1907 Patton showed that the parasite could be found in numbers 
lying in leucocytes in the peripheral blood, and, further, that it 
became flagellated in the alimentary canal of bugs. 

In 1904 Neavc in Omdurman discovered the existence of this 
disease in a child coming from the Bahr-el-Ghazal province of the 
Anglo-Egyptian Sudan, and in the same year Philips in Cairo dis¬ 
covered it in two adults coming from the Yemen district of Arabia. 
In 1907 Pirrie, who had been working in the Sudan, died in England 
from kala-azar. In 1908 Cummins discovered a case contracted 
at Singa on the Blue Nile; Carroll recorded a second case from 
the same district, while Black met with two other cases; Bousfield 
recorded seven cases from the province of Kassala and one from 
Mafaza, and Thomson and Marshall found forty-one new cases in 
children and adults along the Blue Nile towards Abyssinia, which 
forms an endemic zone, wlpch has been carefully studied by 
Archibald. It corresponds to the Blue Nile, Sennar, and Kassala 
districts, while the infection in one case of a woman is regarded as 
coming from quite a different part of the Sudan— i.e., from Um 
Ruaba near Talodi. Archibald has studied a small epidemic at 
Kurmok on the Abyssinian frontier. This Sudan kala-azar is 
peculiarly interesting because of its limited endcmicity (as far as is 
known) and by the peculiar features shown by Archibald to be 
Associated with its parasite. 

In 1913 Gaspar Vianna introduced the intravenous injections 
of tartar emetic for the treatment of the American mucocutaneous 
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Leishmaniasis. According to Christopher son the drug was dis¬ 
covered by Basil Valentine in the sixteenth century, and accident- * 
ally caused the death of several monks, and thus acquired its 
name ‘ antimony'—£.<?., anli-moine, against the monk. In 1914 
Castellani in Ceylon used this method combined with oral therapy 
(or the treatment of tropical kala-azar. In 1915 Rogers treated 
cases in India in the same manner, and later in the same year Rogers 
and Hume administered this treatment to six cases of kala-azar in 
Europeans. Christopherson has successfully employed the same 
method in the Sudan; and this has now become the recognized 
method of treatment. 

In addition to the above, much work has been done by the Indian 
investigators, such as Mackie, Cornwall, and others, as well as by 
Manson, Low, Statham, and others. 

Climatology.—The disease is especially spread through the tropics, 
but is unknown in Tropical America and Oceania. It is found in 
the Sudan, Arabia, India and Ceylon, Burma, Indo-Cliina, and 
China. 

/Etiology.—Kala-azar is caused by a herpetomonad parasite 
cnlled Leishmania donovani R. Ross, 1903, described on pp. 369-370, 
which lives especially in the endothelial cells of bloodvessels and 
lymphatics, and is (‘specially numerous in the spleen, the liver, and 
the bone-marrow, but is also found in other organs, such as the 
lungs and the kidney. Especially must be mentioned its presence 
in the mesenteric lymphatic glands, and in ulcers of the intestinal 
mucosa. 

It can also be found in mononuclear and polymorphonuclear 
leucocytes in the peripheral blood, but only occasionally, as at other 
times it is most difficult to find it in this situation. It also at times, 
but very rarely, lies in the hollow of the biconcave disc of a red 
blood cell, thus Idoking as though it was contained therein. The 
parasites have been cultured from the blood by using the N.N.N. 
medium. 

They arc most abundant in the blood towards the fatal end of the 
illness, and during fever or the presence of intestinal symptoms. 
They are said to have been found in the motions during an attack 
of kala-azar dysentery, and also in the scrapings from intestinal 
ulcers. They nave also been found in papules and ulcers in the 
skin. 

As they occur in the peripheral blood and in the skin, it is possible 
that they may pass into the alimentary canal of some blood-sucking 
arthropod, but these animals arc often naturally infected with 
flagellate parasites of the leptomonad, crithidial, and trypanosomal 
types, ana therefore the mere finding of a flagellate, in the interior 
of a blood-sucking arthropod which has been fed upon a man of 
animal infected with L. donovani is worthless from an aetiological 
point of view. 

As they occur in the peripheral blood and iu the intestinal mucosa, 
they can equally escape in the faeces in the form of cysts, and thus 
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get. : into water, from which they can be ingested by some aquatic 
Arthropods, many of which naturally contain flagellates. 

The work of Lavcran and Franchini, of Fantnam and Porter, has 
.demonstrated that these natural arthropodal parasites can by in- 
gestion or by inoculation produce a fatal illness resembling kala- 
azar in mammals. Archibald, experimenting with human kala-azar 
parasites in the Sudan, has shown that monkeys can be similarly 
infected by feeding with kala-azar material, and this, together with 
the curious endemicity of the disease in the Sudan, and with Lavcran, 
Franchini, Fantham, and Porter's researches, make the possibility 
of water carriage of cysts from infected arthropods to man worthy 
of consideration. 


From the above it will be clear that, though the parasite is known, 
the method of infection is still unknown, and the cultivation of the 

E arasitc into flagellate form clearly indicates that this is part of the 
fe cycle. 

The predisposing 1 causes appear to depend upon, and be capable 
of explanation by, the habits of man. Thus the disease;, when 
epidemic, always spreads relatively slowly along channels of human 
intercommunication, "Wd apparently is directly due to the intro¬ 
duction of an iniccted human being into the district. It runs in 
families, in which children particularly suffer, while the class of 
people who are mainly affected are the poorer sections of the 
European and native communities. Season and sex appear to 
have no influence, but there is no doubt about the infection of the 
dwelling or perhaps its water-supply, nor of the capability-of the 
disease spreading from one dwelling to another, or from one water- 
supply to another. * 

Pathology. —Introduced into the body, the parasite appears to 
enter the endothelial cells of a capillary bloodvessel or lymphatic, 
and to grow therein, and to increase in number! by simple fission 
until a very large number— Lcishman says upwards of 220—may 
be counted in one cell. The organs principally affected in this 
manner are the liver, spleen, bone-marrow, and lymphatic glands, 
and, to a less extent, the pancreas, kidneys, suprarenals, testicles, 
and lungs. 

. The parasites may now escape from the enclosing cell by rupture, 
and are then taken up by the leucocytes, particularly by the poly 
Atnrphonuclcars, but also by the mononuclears and rarely by,.$he. 
$osniophiles, by means of which they appear in the peripherals- 
bloocbeven in early cases, but are much more common late m the 
disease, especially if there is diarrhoea due to ulceration of “the 
intestine, in which condition the polymorphonuclear leucOcyteis 
are increased in numbers in the peripheral blood, and many of 
contain parasites. The further development has stilt to be 
forked oat, as all that is definitely known is that in cultures the 
parasite becomes flagellate. 1 

e tit would appear as though the parasite could produce sornfe 
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bone-marrow, as well as the ulceration of the skin and intestinal* 
mucosa, because sometimes, and in an inconstant manner, it ,«$&:- 
produce.a reaction on the part of the body, as is seen in the formation 
at times of agglutinins, specific precipitins, inconstant in presence 
and feeble in action, and useless from a diagnostic point of view, 
as is complement deviation. At the commencement of the infection 
there appears to be generally an attempt to produce an immunity, 
and it is this which produces t he rare natural cure in man. It may 
be the cause of the refrac- 
tory nature of certain 
animals to the disease and 
the limitation of infection 
in endemic communities. 

After the infection *has 
obtained its hold on the 
body as a rule the struggle 
for immunity becomes less 
and less, and disappears 
eventually. 

By some means or other 
the parasite irritates the. 
organ it infects, causing 
marked changes in the 
spleen, liver, and bone- 
marrow, and also causing 
ulceration of the intestine 
and skin. 

The Blood. —The exam¬ 
ination of the blood is 
most important because, 
firstly, the parasite may be 
found in a leucocyte if 
carefully looked for, even 
in the early stages of the 
disease: secondly, the leu- 
cocytic changes arc of the F IG . 644.— Indian Kala-Azar. 

utmost importance. There ^ diaU . mion of tBo aMomen ^ 

IS marked aiUemUL 54 ^ greatly, enlarged spleen should be noted, 

per cent, of Rogers cases (Photograph of a case in the Tropical 

giving from 4,000,000 to Clinic. Colombo.) 

2,500,000 corpuscles per 

cubic millimetre—and the haemoglobin is reduced in propor¬ 
tion to the erythrocytes, the colour-index being normal. There 
is a most marked leucopenia, and Rogers reports that in 42*1 per 
cent, of his cases the leucocytes were i.ooo or less, in 30*3 per 
cent. 1,000 to 2,000, and in 22*6 per cent. 2,000 to 3,000. The 
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Fig. G44.—Indian Kala-Azar. 

The distension of the abdomen by the 
greatly, enlarged spleen should be noted. 
(Photograph of a case in the Tropical 
Clinic, Colombo.) 
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•.■vis. a- reduction in the polymorphonuclear leucocytes and in the 
eegpiophilcs, and an increase in the mononuclear leucocytes and 
lymphocytes. The diminution of the polymorphonuclear leucocytes 
is thought to explain the tendency to bacterial infections. The 
coagulability of the blood is decreased, which explains the tendency 
to haemorrhage, and renders occasionally splenic puncture dangerous. 
The alkalinity of the blood has been shown by Archibald to be 
diminished—a fact which may be of some secondary diagnostic 
importance. 

The Urine .—The urine in our cases did not show anything ab¬ 
normal. 

Morbid Anatomy. —The body is much emaciated, and there is 
marked muscular atrophy, together with (edema, enlargement of 
the spleen, and often of the liver, ulcerat ion of the skin and intestine, 
sometimes haemorrhage in various places, and generally the presence 
of some complication. The spleen is greatly enlarged, firm, and 
deep red in colour, though it may at times show malarial pigment. 



Fig. 645. —Temperature Chart ok Kala-Azar from a Sudan Case. 

(After Chn.stophcrson.) 

+ , Leishman bodies found; XX XX, injection of tartar emetic. 


The capsule and septa are thickened, and the whole organ is con- 
jgested with blood, and contains numerous mononuclear cells and 
j macrophages full of parasit es. /■ 

In the liver, which may or may not be enlarged, the most marked 
changes are in the intralobular capillaries, which are dilated and 
contain macrophages, derived from their endothelial wall, full of 
parasites, while the liver cells are atrophied and degenerated. 
Cirrhosis has been not ed in some oases. 

The bone-marrow contains numerous parasites in the usual cells, 
and, as in malaria, the yellow marrow is converted into red, and is 
soft and diffluent. The skin may show papules and ulcers, in which 
the parasites can be found, while the colon is often ulcerated, or 
shows the cicatrices of old ulcers. 

' Symptomatology — Incubation .—The incubation period appears 
..to be very variable, and, indeed, it is difficult, in a chronic disease 
r 'df this nature, to decide when it first begins. It is said to range from 
' jgii days to three weeks or several months. 
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Onset .The onset may be heralded by a rigor, which may be., 
repeated daily, and by an attack of irregular, high, remittent fever, 
which may early show two remissions per diem in a four-hourly 
temperature chart. This double remission is considered by Rogers 
t o be almost diagnostic of t he disease. Towards t h c end of the t hird 
to sixth week-of the fever the temperature declines, and the initial 
stage of the disease may be said to have terminated. During this 
period, however, the spleen and liver will have enlarged, and may 
be both painful and tender. Headache is present at times, but is 
not severe. Nausea and vomit ing are unusual, while the bowels are 
regular, and there is no abdominal distensioh. The pulse may be 
slow or .quick. 

The attack, however, may begin with a continuous fever, which 
shows two fluctuations in the twenty-four hours, which Rogers 
considers as almost diagnostic of the disease. In other cases the 
disease may begin with gastro-intcstinal disturbances or with 
dysenteric symptoms, or quietly, without any marked initial stage, 
the patient gradually developing an enlarged liver and spleen, anaemia 
and weakness. 

Course .—The course, of the disease, after the decline of the tem¬ 
perature, is marked by what is called an apyrcxial interval; but it 
appears that—in some cases, at all events—there is a slight daily 
rise of temperature, not exceeding 100 ’ F. After some weeks this 
apyrcxial interval ends in ail attack of lever resembling the onset. 
Periods of apyrexia and pyrexia now alternate with one another, 
while the spleen, and sometimes the liver, enlarge. Antemia com¬ 
mences and increases, while asthenia not merely appears,but deepens, 
until the wretched patient presents the. typical appearance, which 
may be described as follows:—He is thin and wasted, with the abdo¬ 
men much swollen and protuberant, the chest so thin that the ribs 
show clearly, the arms and legs wasted, the cheeks sunken, the nose 
sharp, and the ankles puffy, while the skin and tongue are often 
distinctly darker than they should be, the lormer being fur- 
furaceous. 

On examining the swollen abdomen, the enlarged spleen may be 
felt reaching almost to the pelvis, while the enlargement of the 
liver may be marked or may be absent. In this condition intestinal 
disturbances in the form of diarrhcea or dysenteric attacks are 
common, and may be due to the actual disease or to complication 
with true dysentery. * Dyspeptic symptoms may also be present. 

Haemorrhages may occur from the nose, the gums, the stomach, 
the bowels, or under the skin. Papular eruptions are to be seen, 
especially on the thighs, and ulcers may be present. The weakened, 
emaciated patient may now die of asthenia, but more usually the 
long-drawn-out illness is brought to a close by some complication. 
The total duration varies from about seven months to two years, 
and generally ends fatally. 

Complications. —It appears as though the reduct ion in the number 
of the polymorphonuclear leucocytes laid the patient open to in- 
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yasion by pathogenic bacteria, for septic infections, such as cancrum 
' Of is, or lung infections—for example, pneumonia, phthisis,. and 
• pleurisy—or abdominal troubles of the nature of diarrhoea, dysen¬ 
tery, and cystitis, arc not uncommonly met with, and may cause 
the death of the patient. Sometimes, after a severe attack of 
septicaemia or some other complication, the disease is found to be 
cured, but this is rare. 

|H&gnqsjLs. —The only certain method of diagnosis is to find the 
parasite, and as Donovan and Patton have reported its frequent 
occurrence, even in early stages, in the peripheral blood, this should 
be possible, especially if aided by dilution with normal saline 
solution, and centrilegalization and examination of the leucocytes. 
In our experience, the search for the parasite in the leucocytes of 
the peripheral blood requires an extremely long time, and is often 
negative. If t he parasii os cannot be found in the blood, an attempt 
may be made to find them by the examination of the exudate 
obtained by exciting artificial pustulation of the skin by some 
irritant, as suggested by Cummins. Failing this, there is puncture 
of the spleen or of tnc liver, and withdrawal of blood, which 
can be examined by the microscope. The diagnostic puncture 
of the spleen in the tropics is, however, not to be undertaken 
lightly, because splenic enlargement due to leukaemia is by no means 
unknown, and puncture of the spleen in this disease, or, indeed, 
in that of chronic malaria, may lead to most unfortunate results. 
The blood of the peripheral circulation should therefore be examine d 
to exclude leukaemia. 

Certainly, the first thing to do is to examine the peripheral blood 
and exclude leukemia. Secondly, the coagulability of the blood 
should be tested by Wright's method, and if found 1o be decreased, 
the puncture should not be performed. Thirdly, if the puncture 
is to be carried out, the liver should be chosen for exploration, not 
the spleen, particularly in the later stages, in which haemorrhages 
are to be feared. In "the early stages there may not be so much 
risk, but it must be done with the greatest dare, aseptically, and the 
patient must be kept at rest for some time afterwards, the she of 
puncture being covered with an aseptic pad and a firm bandage. 
The syringe should be sterile, and perfectly dty. Rogers rtcem- 
mends that a dose of 30 grains of calcium chloride in a couple of 
.ounces of water be administered directly after a puncture, in order 
to promote coagulability of the blood. Attempts at cultivagfonf! 
from the blood and inoculations into susceptible animals may al&S , 
help, rats and monkeys being used by preference. 

Differential Diagnosis. —In the early stages the diagnosis has to be 
principally piade from acute malaria and typhoid, when the positive 
signs in favour of kala-azar are:-~{ij Presence of the characteristic 
daily double remission of the fever; (2) absence of constitutional 
symptoms, proportional to the severity of the fever; (3) absence of 
malarial parasites and Widal's reaction, though, of course, thel&tter 
. jpaction is negative in true typhoid during the first week; (4) marked 
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enlargement of the spleen; (5) great leucopcnia, especially in rela-. 
tion to the erythrocytes, which, however, may also be found in 
typhoid and malaria; (6) increase in mononuclear leucocytes; 
(7) presence of Leishmania donovani in tin* leucocytes. 

In advanced cases the diagnosis has to be made from malarial 
cachexia and ankylostomiasis by (1) the presence of Leishmania 
donovani in the leucocytes of the peripheral blood, or in the juice 
from the liver and spleen; (2) by the absence of the typical febrile 
attacks of subtertian or tertian fever: (3) by the absence during 
the febrile attack of malarial parasites; (4) by the absence of 
ancylostomes, or, if they are present, by the continuation of the 
symptoms after their expulsion. Mixed infections of kala-azar 
and malaria may occur. 

Prognosis. —The prpgnosis’is'much less serious than before the 
introduction of the tartar emetic treatment. Formerly the mor¬ 
tality was about 98 per cent. It istrue that some people recover after 
having nearly died from a complication, or, more rarely, without 
this episode, but why they recover not known. 

Leucocytosis and increase of the polymorphomiclears are con¬ 
sidered to be good signs, while leucopcnia and polymorphonuclear 
decrease are bad signs. Complications, of course, increase as a 
rule the gravity of t he prognosis. 

Treatment —Essential Treatment.--As soon as a diagnosis is 
made give tartar emetic either -- 

(a) Intravenously (t his is t he met hod t o be prelerred); 

{b) Intramuscularly; 

(c) Orally combined with (a) or (b). 

Intravenously .—Give 2-10 cubic centimetres of a sterile 1 per cent, 
solution in warm normal saline solution daily for Ihc h> ten days, 
and t hen every other day, and finally t wieo a week. flits is t he best 
method of treatment. 

Dose for Children .—This is as follows:- -- 

Intravenous Dosage of i per Cent. Tartar Kmf.tic. 


Age. 


Under one year .. 
One. to five years 
Five to ten years 
Ten to sixteen years 


Dose. 

Number. 

J-I c.o. 

' Olio daily for seven days 

1-3 c.c 

Dil to. 

1-5 c.c. 

Ditto. 

1J -8 c.c. 

1 Ditto. 


Important .—The sterilization of the tartar cim-iir. solution must 
be made in flowing steam on two or t hree consccut ivo days, and must 
not be performed in an autoclave, in which the drug is liable to 
decomposition and j, may then cause serious symptoms. Some 
authorities advise using a solution merely filtered thrqjigh a 
Chamberland filter. One of us has used a solution containing £ per 

8 a 



1398 THE KALA-AZARS AND rSEUDO-KALA-AZARS 


cent. carbolic, which in practice renders unnecessary a sterilization 
by heating. 


Intramuscularly. —Intramuscular injections are painful and often become 
inflamed. The following solution may be used:— 

Tartrate of antimony.8 grains. 

Carbolic acid .. .. .. .. io minims. 

Glycerine .. .. .. .. • • 3 drachms. 

Bicarbonate oi sodium .. .. /, grain. 

Distilled water .. .. .. .. l ounce. 

The dose is J-i cubic centimetre every other day injected intramuscularly 
into the gluteal region. 


Martindalo's formula may .also Ik* used: - 
Antimomi oxidi 
Glvccnu. \ 

Aq.dest.f. 

One ampoi'K 


gr-sV 
as nixv. 


Combined— Oral ailmiiiMiation may Ik* combined with ini ravenous or 
intramuscular injections. The following mixture may Ik; given:-— 


Tartrate of antimony 
lticarbonalc of sodium 
Glycerine 

Chloroform water .. 
Water 


5 grains. 

30 grains. 

1 ounce. 

1 ounce, 
to 3 ounces. 


The dose is one to two lea spoonfuls 111 water three times a day. 

Rogers regards sodium antimony! tartrate, given mlra\enously, as Ix-mg 
more efficacious than taitar emetic . 1'ollnidal aiilimonial preparations have 
lieen reeommendeil 


Symptomatic Treatment.- Hemorrhagic symptoms may be tieated 
by calcium lactate in m-grain 1 loses twice, or three times a day. 
Diarrhua may be combated by bismuth sulmitratc in 10-12 grain 
doses, with or without 5-10 grains of sdol. every four to six hours, 
as may be required. Intestinal parasites should be looked for and 
treated as proscribed in tin* chapters pertaining to the different 
forms. The heart must be watched and cardiac tonics or saline 
injections given if required (vide Treatment of Malaria, p. 1188). 

General Treatment.— The patient should be kept in bed anil well 
nursed during this treatment. 

Diet.—The diet should be good and nourishing, but if there is much 
diarrhoea it is necessary to n-strict it to milk, Benger’s food and the 
like, soups, etc. 

Prophylaxis.- As the method of infection is unknown, all that 
can be done is firstly to segregate the. sick and carefully disinfect 
his motions, as well as protect hint against blood-sucking arthropods. 
Secondly, to remove the healthy from the infected area, and to 
disinfect or destroy the clothing, furniture, and houses, while a 
complete change of the drinking-water supply is essential. If this 
latter cannot be done and the water-supply is a well, it may be 
sterilized by blowing in steam, as in the case of prophylaxis against 
the guinea-worm (p. 1971) »* or if this cannot be done, the simple boil¬ 
ing of all drinking-water should be carried out. It does not appear 
probable that infection comes about via unbroken skin, 
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MEDITERRANEAN KALA-AZAR. 

Synonyms. —Infantile kala-azar, Infantile leishmaniasis, Mediterranean 
leishmaniasis, Febrile splenic anaemia (Fede), Aneamia infantum a Leisk- 
mania (Pianese), Leishmania anosmia (Jemma and di Cristina), Marda tal biccia 
(Malta), Ponos (Greece), Malattia da mcnsa (Sicily). 

Definition. —Mediterranean kala-azar is a subacute or chronic 
specific disease due to Leishmania infantum Nicolle, and clinically 
closely resembling tropical kala-azar, but occurring in temperate or 
subtropical climates. 

Historical.— Fede several years afco described in Italy a form o! 
splenic anjemia among young children characterized by irregular 
fever, progressive amentia, and a fatal ending. He considered it a 
disease by itself, separating it from the non-febrile type of splenic 
aiiiemia. In 1904 Lav or an anti Cathoire found a Leishmania in 
films from the spleen of a child who had died of an ill-defined disease 
in Tunisia. Pianese in 1905 called attention to the similarity of the 
symptoms of Fede/s splenic anaemia with kala-azar, and described 
parasitic bodies in the spleen of the affected children morphologi¬ 
cally identical witfi f.eishmania donooani. Later Nicollc suggested 
for the disease the name ol * infantile kala-azar/ and completed 
tlit» study of the parasite, which lie called Leishmania infantum. 
Gabbi considers the disease to be identical with tropical kala-azar, 
having found it also among adults. A fuller account of the history 
will be found on p. 373. t ■ 

Cristina and Caronia in 1915 applied to this complaint Vianna’s 
tartar emetic treatment for American muco-eutaneous leishmaniasis. 

Climatology.—The malady is met with in Southern Europe, in 
the northern regions of Africa, and ]>erhaps Egypt. Future in¬ 
vest igat ions will probably show that it is endemic in many countries. 

/Etiology. The malady is due to Leishmania infantum Nicollc. 
The description of this parasite will lie found on p. 373. NicoUe 
has succeeded in reproducing the disease in monkeys, and less 
typically in dogs. He has also found that dogs may be spon¬ 
taneously affected with a leishmania; in fact, in his opinion, the 
dog acts as a reservoii of L. infantum, and its ectoparasites, such as 
fleas, may possibly serve as the transmitting agent s 1 o human beings. 
These views have been tested experimentally by itasile, but to-day 
doubt is cast upon canine leishmaniasis being the same disease as 
that in man, and the flea infection of man is also considered to be 
doubtful. 

The majority of the cases occur in young children of two to tliree 
years of age, among whom there is a slight preponderance of males. 
The disease sometimes occurs in more than one member of a family, 
and more often begins in t lie spring or early summer. 

Pathology. —The pathology has been carefully st udied by Pianese, 
who finds that the post-mortem lesions fire similar to those observed 
in Indian kala-azar, the spleen and liver being greatly enlarged. 
Microscopically, there is great increase of the lymphoid tissue in 
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the spleen mid hypertrophy of the islands of Langerhans in the 
pancreas. In the bone-marrow there is liypcrproduction of the 
myeloid and lymphoid tissues. 

Symptomatology — Onset. —The disease begins in a very insidious 
manner, and is usually first noticed when the child has some dis¬ 
turbance of the alimentary canal, such as an attack of vomiting 
and diarrhoea, when the spleen may or may not be found to be 
enlarged; and as the child is onainic and lias a very irregular fever, 
the complaint is wont to be diagnosed as malaria, especially as 
some seizures are apt to come on suddenly, and to be associated with 
rigors. 

The child becomes pale, ceases to be interested in its games, and 
suffers from attacks of diaiThaa!alternating with periods of con¬ 
stipation, from attacks of irregular fever separated by apyrexial 
intervals,'and from epistaxis. , 



Fig. 646. — Lcishmania infantum r Fio. 647. —Child suffering from 
Nicollu. Infantile Kala-Azar. 


(After Marzinowsky.) 


(After Marzinowsky.) 


Course .—Aftei the al>ov< symptoms have lasted some time, the 
spleen begins to enlarge, and presently protrudes from under cover 
of the ribs; the attacks of fever become more marked; hremnnhages 
from the nose and gums and into the skin are seen, and the diarrha'it 
or dysenteric attacks become pronounced. The child now wastes 
and becomes progressively aiuemic; the face, conjunctiva, and whole 
body taking a peculiar while tinge, and the disease may be said to 
be fully established. 

"With regard to the special symptoms, the fever is very irregular, 
with exacerbations sometimes twice a day—in the morning and in 
the evening—and sometimes several times a day. High tempera¬ 
tures at times appear in cycles, or there may be sudden falls to 
subnormal temperatures. ' 

The alimentary canaftfi always disturbed, but the appetite is 
preserved, and may even be increased, although the little patient 
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is suffering from alternate attacks of diarrhoea and constipation; but 
this is not always so, and some observers have recorded anorexia. 
The motions may be very foul, containing undigested food, and at 
times blood and mucus. Ulcerative stomatitis, and even noma, 
may occur, and the last may appear on the face or on the genitalia. 
Noma appears to be not uncommon in Greece. 

The spleen, as stated above, is always enlarged from the time 
of the full establishment of the symptoms, but this enlargement is 
not stationary. On the contrary, it steadily increases unt il an enor¬ 
mous size is sometimes reached, so that it fills the left side of the 
abdomen and projects across the median line into the right half, 
causing the abdomen to bulge and become prominent. On palpa¬ 
tion it is found to move, and notches may be felt through the 
attenuated abdominal wall. It moves with the respiratory move¬ 
ments, and may be altered in position from side to side, and up and 
down by manipulation. There is not, however, any constant rela- 
* ionsliip between the progress of t he disease and the size of the spleen. 
Jemma, Di Cristina, and Critieii state that it diminishes with a 
persistent and profuse diarrhu-a, especially during the last few days 
of life. 

There is not always a concord between the temperature and the 
pulse-rate; 011 the contrary, the latter is almost constantly rapid, 
even during the apyrexial intervals, but may rise to 150 to ibo beats 
per minute during attacks of fever. Hiemic murmurs may occur 
over tlu: heart, but arc rare. The blood is pale, and shows a decrease 
in the number of erythrocytes (1,500,000 to 3,000,000), and in 
the hemoglobin (below 50 per cent.), which, however, is reduced 
in proportion to the red corpuscles; and also in the leucocytes 
(1,500 10 3,000), though the leucocytic formula is mononuclear (70 
to So per cent.), being especially composed of medium-sized cells. 
Tlie mononuclears are increased at. the expense of the polymorpho¬ 
nuclear cells, which make up the remaining 20 to 30 per cent. 
There is usually some poikilocytosis and anisocytosis, but nucleated 
colls are rare or absent. The opsonic index is diminished below 
that wliich is normal for a healthy child, and is especially low for 
Bacillus coli communis, which is held to be responsible for the 
frequency of the intestinal symptoms. (Edemas*01 the face, hands, 
genitalia, and feet, coming on suddenly and disappearing suddenly, 
are not unusual; they have a tendency to bilateral symmetry, but 
are influenced by the position of the pat ient, and may occur at any 
stage of the disease. At times they are painful and may show signs 
of inflammation. 

The liver is very generally enlarged, but to a much less extent than 
the spleen. On palpation, its edge is felt to be smooth and hard, 
and is not tender. 

As the spleen and liver enlarge, tlm,abdomen also enlarges and 
becomes prominent, while the tuperlcial veins may stand out 
distinctly, and there may be a slight dejjNe of ascites at times. 

The urine is usuallyjjnormal, but there may be slight signs of albu- 
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minuria, or a decrease in the output of urea. The lymphatic glands 
are as a rule not enlarged. 

The mental and physical activity of the child decreases as the 
disease progresses; it emaciates, and becomes extremely pallid, 
thereby assuming a prematurely aged appearance. The bones 
become evident, especially the ribs and shoulder-blades, and the 
child dies from exhaustion, often due to an attack of dysentery or 
diarrhoea. Spontaneous recovery may take place, but this is rare. 

Complications.- -Respiratory complications arc not unusual. 
Bronchitis is common, while broncho-pneumonia and pleurisy may 
occur, as may a rapidly developing fatal dyspnoea, which is prob¬ 
ably due to oedema of the glottis. Perhaps noma, as already men¬ 
tioned, is a fairly common complication in Italy and Greece, and 
should come in this place as a complication rather than a symptom 
of the disease. Otitis media has been recorded not merely as a 
complication, but also as a cause of death. Ankylostomiasis asso¬ 
ciated with lipuria has been recorded as a complication. 

Diagnosis. —The symptoms more or less closely resemble those of 
kala-azar, hut differ in that this disease occurs in children and is in- 
ocnlable into dogs, while kala-azar occurs mostly in young adults and 
is with difficulty inonulable into dogs. The temperature chart may 
resemble that of kala-azar, but is generally more irregular. The 
characteristic clinical symptoms of the disease are the enlarged 
spleen, the irregular fever, and the pallor occurring in a child. The 
essential feature in the diagnosis is the parasitc» which may be 
obtained by splenic puncture, by liver puncture, by examination 
of the bone-marrow obtained by a modified trocar and cannula, 
as designed by Caccioppoli, to which a Potain’s aspirator with a 
strong pump is atlached: rarely by blood examination. Other 
methods are by vesication and examination of the fluid; and by 
lumbar puncture, if there are cerebral symptoms. 

Having obtained the splenic or hepatic pulp, etc., the diagnosis 
may be made by microscopical examinations and by cultivation 
on the medium devised by N'ovy and McNeil, and modified by 
Nicolle, usually known as the N.N.X. medium (p. 377). 

It has been suggested by Cochrane that removal of one of the post-cervical 
lymphatic glands might be adopted as a diagnostic method. The removed 
gland is cut, and a smear made, when numerous parasites may be seen. This 
method is said lobe the most certain means of diagnosis. It is recommended 
that the glands be removed undftr the influence of a local anaesthetic. 

Differential Diagnosis.— -The differential diagnosis has to be made 
from kala-azar, undulant fi ver, enteric fever, malaria, other forms 
of splenic anaemia, and syphilis. 

Kala-Azar. —This fever occurs in adults, and is characterized by 
the double daily rise of the* temperature, and by the difficulty of 
successful inoculation into dogs. In this disease the spleen is not 
.so markedly enlarged. 

Undulant Fever .—In coifftast to undulant fever, in infantile kala- 
■azar the temperature is much less regular, never showing a typical 


THE PSE XJDO-KA LA-A ZA RS 


* 3 ° 3 - 


undulating type; the enlargement of the spleen is much greater: the 
articular symptoms are Licking, and Wright’s agglutination test is 
negative. 

Enteric Fever .—From enteric, infantile kala-azar differs by the 
splenomegaly, by the. irregular fever, by the absence of Widal's 
reaction. 

Malaria. -The absence of tile typical blood parasites, and the 
fact that quinine has no influence on the irregular fever, are points 
of diagnostic value. 

Other Forms of Splenic Aneemia.- From the splenomedullary 
leukiemia, infantile kala-azar is distinguished by the Icucoponia: 
from syphilitic splenomegaly, by the history and inutility of mercury 
and salvarsan: from the various types of infantile afebrile spleno¬ 
megaly, by the fever and the presence of the parasite; from the 
splenomegaly found in rickety children, by the absence of deformity 
of the bones and by microscopical examination. 

Prognosis.— The prognosis is much more favourable since the 
introduction of the tartar emetic treatment, the mortality having 
been reduced from qo per cent, to less than 20 per cent. 

Treatment. —This is the same as lor ttopical kala-azar (p. 1297). 

Prophylaxis. —As canine leishmaniasis fp. 377) is now considered 
to bo a separate disease, and as the Ilea is doubt (id as an infective 
agent, prophylaxis cannot be advised nut il more is known as to the 
method of infection, but the suggestions made under the heading of 
Tropical Kala-Azar may perhaps* be applicable, and in any case 
it is unnecessary to keep dogs and fleas in a house. 

Basile has sufficiently indicated the possibilities of this method 
of infection being correct to make, the simple methods of prophy¬ 
laxis of such a fatal disease imperative even before the full proof 
of the researches has been obtained. 


THE PSEUDO-KALA-AZARS. 

These are febrile and afebrile diseases which resemble kala-azar in 
that they are associated with splenomegaly, ana-mia, and often 
emaciat ion. They can be divided into:— 

Tropical febrile splenomegaly. 

Toxoplasmosis. 

Krempf's splenomegaly. 

Tropical afebrile splenomegaly. 


TROPICAL FEBRILE SPLENOMEGALY. 

Synonyms. —Tropical splenomegaly, Pseudo-kala-azar, Esplenomegalia 
tropical (Columbia), Wenku (Karonga), Gobora or Tetri (New Guinea). 

Definition. —A chronic irregular febrile disorder of unknown 
causation, characterized by splenic hypertrophy and gastrointes¬ 
tinal disturbance, followed by emaciation. 

History.— A form of febrile splenomdgalv resembling kala azar 
lias been long known in .the tropics; but the typical parasites of 
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that infection cannot be found either during life or after death. 
Though well known, there is but little literature upon the subject. 
Woolley first gave an excellent account of the disease as seen in 
t he Philippine Islanrls, and Day and Ferguson as seen in Egypt. We 
have repeatedly in local publications called attention to the disease 
in Ceylon. Gabbi has ably described the disease in Italy, and so has 
Leys, in 1917, from Karongo, and it is probably the same disease 
as that described by Breinl, m 1915, in New Guinea. In 191b 
Spagnolio recorded cases from Calabria and Sicily. 

In one form of this’*complaint (p. I 3 ‘» 5 ) Castellani has found 
protozoal bodies. Toxoplasma pyr agones, which may be causal 
(vide p. 490), but there may be many varieties of the disease. 

Climatology. —The disease lias been reported from India, Ceylon, 
China, the Philippines, Egypt, Arabia, Tunis, Algiers, the Belgian 
Congo. Italy, and South America. 

etiology. —The causation of the disease is quite unknown. 
Gabbi suggests that it may be a filterable virus. 

Pathology. —It is thought probable that the disease may be a 
primary infection of the alimentary canal, and that the fibrosis is 
secondary, but we would rather distinguish this from the ordinary 
forms of polyfibrosis, and would consider that the seat of the dis¬ 
order was in the. spleen and liver, and that the alimentary canal 
signs were secondary. 

Morbid Anatomy.- -On post-mortem examination, the body is 
seen to be emaciated as a rule, but there may be oedema of the feet 
and legs, and there may be ascites if the liver is seriously affected. 
Upon opening the abdomen, the principal object of interest is the 
extremely enlarged firm spleen. The liver may be enlarged and 
smooth, and does not show the hobnailed appearance of alcoholic 
cirrhosis, while the lymphatic glands in various regions of the body 
may be slightly enlarged. The intestines show signs of cat arrhal or 
ulcerative enterit is. The bone-marrow is diffluent and pale in colour. 
Haemorrhages may at times he found in different parts of the body. 
Microscopical examination reveals hyperplasia of the lymphoid 
elements of the spleen, associated with hyperplasia of the fibrous 
tissue, dilatation of the vascular sinuses, and sometimes haemor¬ 
rhages. The microscopic examination of the liver shows the usual 
appearances of monolobular and polylobular cirrhosis. The bone- 
marrow is seen to be congested .and liaemorrhagic, and the hyaline 
cells are increased, while the granular cells are reduced. 

Symptomatology .-The onset of the disease is quite gradual and 
unnoticed by the patient, although at times a history of diarrhoea, 
dysentery, or of attacks of fever may be obtained. Usually the 
patient comes to the hospital complaining of weakness and vague 
rheumatic pains, although he may come in the later stages because 
of the ascites. On examination, the patient is found to be more or 
less emaciated, and to have a large firm spleen projecting from 
/•under the ribs, and sometimes making a considerable protuberance 
of the thin abdominal wall. The amount of anaemia is usually not ex- 
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treme, the average number of red corpuscles being between 2,500,000 
and 3,500,000, while microcytes, megalocytes, and polychromato- 
philia are not unusual. The leucocytes are more or less normal. 
Frequently there is some fever of an irregular type, and there may be 
exacerbations, and at times there may be a double remission similar 
to that found in kala-azar; but t here may be long periods of apyrexia. 
In addition, in a few cases there may be all the signs and symptoms 
of cirrhosis of the liver, with the abdomen distended from ascites. 

By some authorities the disease has been subdivided into two 
stages—the first or splenic stage before, and the second or hepatic 
stage after, t tie hepatic cirrhosis. The first may last for many years, 
but the latter is much shorter, lasting a variable number of months, 
and ending fatally by the patient passing into a condition of coma, 
sometimes accompanied by jaundice. Death in the first stage is, 
in our experience, not rare, and may be due to hemorrhages or 
exhaustion. 

Complications. —Pregnancy is a serious complication, and may 
hasten the end, even after the child has been horn. Ankylosto¬ 
miasis and other parasitic diseases may occur along with tropical 
febrile splenomegaly. 

Diagnosis. —-'file leading features of the. disease are the great 
enlargement of the spleen, associated with wasting and irregular 
fever, in people in whom exuminat ion fails to reveal .any obvious 
parasitic cause. Tropical febrile splenomegaly must be differ¬ 
entiated from kala-azar by the absence of l.cishmania donorani in 
the spleen pulp as obtained by puncture. Tt can also be distin¬ 
guished from chronic malaria by the absence of the typical parasites 
or pigment from the splenic juice, and from cirrhosis of the liver 
by the presence of the enlarged spleen. From leuka-inia it is easily 
distinguished bv the absence of a leiioocvtusis. From infantile 
kala-azar it may be distinguished by tin* absence of Lcishmania 
infantum, as seen in the splenic juice. The disease, can be dis¬ 
tinguished from Banti’s disease by the febrile, attacks, and appar¬ 
ently splenic removal docs not effect a cure. 

Prognosis.- -The illness is very chronic, but the prognosis is bad, 
as no cure is at present possible, and'tlie patient tends to go from 
bad to worse. 

Treatment. —Arsenical injections are the most valuable, and sal- 
varsan may be tried. Removal from the. endemic area is advisable. 

Prophylaxis. —As the aetiology is unknown, nothing can be said 
under this heading. 

TOXOPLASMOSIS. 

In 1913 Castellani recorded a case of splenomegaly associated 
with fever of long standing and terminal ing fatally, in which he had 
found protozoal bodies which eventually received the name Toxo¬ 
plasma pyrogenes Castellani, 1913 {vide p. 490}. 

Morbid Anatomy. —The boay was much emaciated, and the 
principal feature was the greatly enlarged, smooth, not very hard 
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spleen, which was reddish in colour. No malarial parasites could 
be found, but there were some light yellowish pigment granules, 
. quite different from malarial pigment. 

Toxoplasma Pyrogenes. —This was rarely found in the blood, 
but was abundant in the spleen. (For a description, sec p. 49*0 

Symptomatology. —The fever starts in youth and lasts many years, 
defying all treatment. In character it is intermittent, reaching 
103° to 105° F. at times. The attacks of fever do not start with 
shivering, and the fall is not associated with sweating. The spleen 
is much enlarged and hard, while the liver is also enlarged, but 
neither organ is tender on pressure*. All the other organs lire 
normal, and there is no enlargement of tlie lymphatic glands. 

Blood Counts.- -The red blood-corpuscles in an advanced case 
number 2,000,000, the leucocytes 5.200 per c.mm. A few nucleal cd 
. red cells are present, anil basophilia and chromatophilia are marked. 
.The leucocytic count is as follows:—Polymorphonuclear leucocytes. 
50 per cent.; lymphocytes, 40 per cent.; large mononucleurs, 7 ptr 
cent.; oosinophilcs. 3 per cent.: haemoglobin, 30 per cent. 

No malarial parasites could be found, and the serum reactions 
for typhoid, the paratyphoids, and Malta fever, were absent. 

The urine sometimes contained a trace of albumen. 

Course .—The case grew gradually worse, emaciation set in, and 
the patient died. 

Treatment.- Quinine was given by the mouth and intramuscularly 
in doses of 30-60 grains a day without effect. 


KREMPF’S SPLENOMEGALY. 

In 1917 Krempf described a case of splenomegaly in a young 
Chinaman. Ho suffered from a malarial infection, and stated that 
in his village near Tientsin splenomegaly was frequently observed 
in both sexes and at all ages. 

On making a splenic puncture, Kiempf found bodies either en¬ 
closed in red cells or free in the plasma. They were only found in 
the spleen. 

The red cells were deformed and cont ained a capsule 10 x 5 microns 
in size, inside which lay a vermicular sporont often curved like 
the letter U. Extracted from a red corpuscle, these bodies measured 
20x1*5 microns. 

These bodies were believed tp be the sporonts of a hsemogregarine, 
-•and were named Hcemogregarina hominis Krempf, 19x7. No 1 
further history of the case is given. 4 

Recently Raubaud, examining the blood of a lady who had resided for 
two years in the Congo, olwcrved that some red cells contained a harmo- 

S jgarina 9-11 /n by 2‘8-3'5 / u, which differed from Krempf's parasite by 
vin£ a efesrenting, not vermicular shape. Itauhaud has named it Hanto- 
•gregarina inexpectata. There was no fever, and no enlargement of the liver 
vOr spleen. The Mood, however, showed a marked mononucleosis. 
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Pamido-TVmti'B disease. 

—A .chronic afebrile disorder characterized 
roam^dBia. * 


by splenomegaly 
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History.—There is no literature on the subject as far as we know. 

Climatology. —We have observed it in tropical Africa. Ceylon, and India, 
and probably it will be found in many other places. 

Symptomatology. —The disease begins insidiously in either children or 
adults, but usually the case is not observed until either the anaemia becomes 
well marked or the splenomegaly attracts attention. The symptoms are 
more or loss severe anaemia and a painless firm enlargement of the spleen, with¬ 
out increase in size of the liver or other important signs. The blood shows the 
ordinary signs of a severe anaemia, but no parasites can be observed. There 
is no diarrhoea, and the mucosa of the mouth is not inflamed or ulcerated. 

Diagnosis. —The disease can be differentiated from malaria by the absence 
of fever and of the absence of the parasites in the blood and spleen; from 
kala-azar by the absence of the parasites iu the spleen; from forms of febrile 
splenomegaly by the alwencc oi lever; from lencorythemia by the absence 
of the great increase of the white blood cells. From other forms of splenic 
anaemia it may be differentiated by the absence of any history or signs of 
rickets, syphilis, etc. 

Prognosis. —Patients appear to live for years. 

Treatment. —This is purely symptomatic, but arsenic may be administered. 

L6ger’s Disease. 

L6ger has recorded a case, from Guiana, of prolonged fever with great 
enlargement of the livei, in which ho found organisms of two types. Some 
wero 3-5 /x in length by 1 /x in breadth, with a flagellum 3-5 fx long. Others 
were of oval shape, without any flagellum. Legcr considers his parasite to 
differ from Heemocystozoon brasihense Franc him (p. 14(18), as it never con¬ 
tained any pigment, and encysted forms were absent. 
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General —Louse group: Kuropran--North African—-Indian—Manchurian— 
Tick group : Tiopical African- Persian--American—References. 


GENERAL. 


Tut relapsing fevers are caused by various species of spiiocli.Tit*s, 
and may for purposes oi description be arranged partly by tlieir 
carrier and partly by tin ir geography as follows:—- 


A. Louse group:— 

1. European i elapsing fever. 

2. Nort h Afi ican relapsing fe\ er. 
j. Indian relapsing fever. 

4. Manchurian relapsing fever. 

B. Tick group :— 

1. Tropica] African relapsing feyei. 

2. The lick fever ol Mi.ma, Persia. 
American rel.ipsing feveis. 


THE RELAPSING FEVER OF EUROPE. 

Synonyms.— English .- ltecurient fever, Five 1 ays’ fever, Spirillum 
fever. Five Days' fever with relapses, Typhus Kecurrens, Seven Days’ fever 
(not Rogers'), Icteric typhus. Remittent fever. Bilious typhoid. Epidemic 
remittent fever, Miliary' fever. Relapsing fever. French : Fievre a Rechute. 
Italian : Febbre Ricorrentc. German : Riickfallfieber, Die Hungerpeste. 

Definition.—An acute specific relapsing fever, caused by Spito- 
schaudinnia rccurrenlis Lebcrt, 1874, and spread from man to men 
by lice. Pedteulus corporis dc Geer, 1778, and by P. human* ts 
t Linnaeus, 1758. 

■ History. —Hippocrates was the first writer to describe an epidemic 
of relapsing fever in Tliasos, but this knowledge was entirely lost, 
and the reference was not understood until after relapsing fever 
was properly defined. Strother and other observers refer to fevers 
with relapses in London and in Ireland in the eighteenth century, 
in 1826-27 there was an epidemic of fever in the United Kingdom, 
during which it was recognized that there were two distinct types 
of typhus—viz., a mild and a severe. In 1842 this mild type again 
appeared in Scotland, and, to a lesser extent, in England, and 
' continued in the years T843, 1846, and 1847. In 1843 Henderson 
* . 130* 
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of Edinburgh defined this mild type as a fever distinct from typhus, 
and about the same time it was recognized in Germany, and some¬ 
what later in Russia. 

In 1868 there was an epidemic in Berlin, when Obermeyer, one 
of Virchow'-s assistants, first saw a spirochete in the blood of a 
patient; but he does not appear to have been very certain about 
this at the time, for lie waited till the next epidemic in 1872, and 
even then did not publish his account till 1873. This spirochacte 
was named 5 . recurrentis by Lebert in 1874, and S. obermeyeri by 
Cohn in 1875, and was proved by Miinch, of Moscow, to be the 
cause of the disease by the successful inoculal ion of blood cont aining 
the spirochretes into healthy human beings—an experiment which 
lias since often been repeated accident ally at post-mortems. It has 
been inoculated witJi success by Metchnikoff and others into 
monkeys and mice. In 188.X SakharolT suggested that this organism 
was a protozoon--a view which later met with great support. 

In Russia, wlicrc the disease has been well known since 1863, there is a 
popular belief that it is spread by the bed-bug Ch h<m nris lectularius L.. which 
belief was supported by hlugge in 1891. In 1897 Tictm found tliat he could 
infect monkeys by inoculation of the blood obtained by crushing bugs which 
had very recently been fed on a patient— i.e., witlun foity-cight hours. 

Spirocluelos have been found in bugs during relapsing fever epidemics by 
Ivarlinski m 190.1, and later by Schaudinn. Nut tall has succcisfully trans¬ 
mitted S. recurrently from mouse to mouse by the bites of bugs. Domtz's 
hypothesis, that 5 . recurrentis is conveyed by ticks, has not lieen supported 
by experiments. 

Tile roh: oi the louse 111 this disease lias been studied by Koch 
and by Werner and Wiese 111 1917, but requires Hie accurate study 
given to the North African type by Nicolle, Blaizol, and Consoil. 
It has also been studied by 1‘ovoda, who has shown it to be closely 
related to t he North African t vpr b v men 11s 1 if immunity experiment s. 

Climatology. —The disease i.s endemic in Russia, Ireland, Turkey, 
the Balkans, Denmark, Norway, Bohemia, and in some parts of 
Poland and Germany, while the same or a similar type is found in 
Lower Egypt, in Southern China, and perhaps in the Philippines. 
There,, however, appears to be some doubt about the presence of 
the. disease in these islands; the authority for the. statement is 
MeCrae, in Osier’s ' System of Medicine.* 

/Etiology.—This type of relapsing fever is caused by .S', recurrentis 
Lebert, 1874, which is generally to be found in the peripheral blood 
during the attacks, but is usually absent in the apyrexial interval, 
though individuals may occasionally be found after prolonged 
search. (For description of the organism, see p. 443.) 

This spirochete is carried from flic sick to the healthy by the 
agency of lice, P. humanus and P. corporis (sec p. 917). The 
subject, however, requires further study on the lines of the North 
African type {vide infra). It is known that the human blood is 
infective during the pyrexial and apyrexial stages, and that the 
spirochetes reach the coelom of the louse between the second and 
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eighth day after the transmissive, feed. It can also be spread by 
direct inoculations such as may take place accidentally in labor¬ 
atories or at post-mortems. 

The blood is not merely transmissive to the louse during the time 
when the spirochete can be tumid therein, but also during the 
apyrexial interval. The louse may be infective for a few hours 
after a transmissive feed, and perhaps a few cases of human infection 
may be accounted for m this way, but this is not the usual method. 

After a transmissive feed the spirocluctes quickly disappear from 
the alimentary canal of the louse, and do not reappear in the etc lorn ic 
fluid until the eighth to ninth day after *he feed; but before this the 
louse becomes infective from the third to fifteenth day, and usually 
on the sixt h day the louse is most infect ive. 

Infection is not conveyed by the louse bite, but by the parasite 
escaping from the body oi the crushed louse and entering man 
through excoriations in the skin, generally made by scratching. 
One crushed louse is sufficient to produce the disease. 

The incubation period under experimental conditions appears to 
be six to eight days. 

The louse is not pat liologicallv affected by 1 he germ, of which it is 
the natural reservoir, the spirocluete being passed from one genera¬ 
tion to the next succeeding genet at ion, as has been shown by the 
discovery that the young o! infeeted lice are themselves infective. 

Pathology, -rile presence of the spirocluctes in the blood is 
associated with fever, which must be due to toxins produced by 
these organisms, though the seventy ot the symptoms bears no 
relationship to the number of the organism*' found in the peri¬ 
pheral blood. The spirocluctes disappear from the circulation 
when the temperature falls to normal. The disappearance of the 
parasites irom the blood is brought about by the presence of anti¬ 
bodies (agglutinins and parasitic idol substances). Tn those cases, 
however, in which relapses occiu, the blood remains infectious 
during the intervals. This is due to some parasites resisting the 
action of the antibodies. These resistant spirocluctes after a,time 
multiply again in huge numbers, giving rise to the relapse. Leva- 
diti and Roche have dcmonslluted that serum collected after a 
first attack destroyed the spirocluctes which caused the attack, but 
had no effect whatever on the spirocluctes which caused the second 
attack. The relapses, therefore, arc caused by the survival of 
resistant types of spirocluetes, and recovery depends upon the 
existence of protective substances in the blood. The immunity 
acquired after one or several attacks may last for some weeks or 
months. Animals can be hypei immunized by repeated inocula¬ 
tions after recovery frrifh the first attack. The serum of such 
hyperimmimized animals shows definite protective, and curative 
properties. 

Morbid Anatomy. —The principal pathological feature of the post¬ 
mortem is the enlargement of the liver and spleen, the latter organ 
teaching a weight of i to 2 kilogrammes at times. On section, 
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the spleen is dark-coloured and soft, with enlarged follicles, and on 
microscopical examination shows congestion and a cellular in¬ 
crease. The. liver is enlarged, and its lobules are poorly defined, 
while microscopically cloudy swelling and fatty infiltration may be 
seen, as well as leucocytic infiltration into the portal system. The 
kidneys art! enlarged and congested, and microscopically show 
cloudy swelling and fatty degeneration of the cells, while the 
stomach shows signs of inflammation, and the heart is soft and 
flabby. The bronchi are generally congested, and contain frothy 
mucus, and the luugs show hypostasis. The brain may be con¬ 
gested, and all the orgsms may be stained yellow with bile. 

Symptomatology. —The incubation period is said to vary between 
two and twelve days, but in accidental inoculations it is about seven 
days. During this period prodromal symptoms, in the form of 
slight malaise, may he felt. 





Fig. 648.—Temperature Chart or the Relapsing Fkvkk of Europe. 

The onset is usually sudden, but it may be gradual, the patient 
suffering from rheumatic-likc pains, headache, and constipation. 
When iv begins suddenly, there arc rigors, with se\ ere frontal head¬ 
ache, pains in the back and limbs, epigastric pain and tenderness, 
associated with a sense of weakness. The face becomes flushed, the 
conjunctiva; injected, and the temperature rises to 103” to 104° F., 
with a pulse-rate of no to 120, quickened respirations, and some¬ 
times nausea and vomiting. 

The Course. —-The temperature continues high until the sixth or 
seventh day, during which period t lie skin may be yellowish in colour, 
hot and damp from perspiration, with a* times a ro<e-coloured 
macular eruption, disappearing on pressure, on the t borax, abdomen, 
and legs, which lastsfor a day or so. The tongue is moist, red at the 
lip, and covered with a white fur. Vomiting of greenish*yellow 
matter may occur, but nausea is always present, anti thirst is com¬ 
mon; the bowels are usually constipated, and diarrhoea is more a 





1312 


THE RELAPSING 'PEVERS 


complication than a feature of the disease. The liver is enlarged, 
and tender, and 90 is the spleen, which may reach a considerable 
size. The heart sounds arc normal, but the pulse-rate is quick, 
reaching 120 to 140, or even more, per minute; but it is not dicrotic. 
The erythrocytes and the haemoglobin are reduced in amount, while 
a polymorphonuclear Icucocytosis may be present. Spirochetes can 
be found in the blood,, and occasionally can be seen engulfed by 
leucocytes. There is generally a troublesome cough, with scanty 
bronchitic expectoration, and rales, which can be heard over the 
chest and trachea. The respirations follow the pulse-rate, being 
increased to 48 to 50 per minute if the temperature is high. The 
pains in the muscles and joints continue, and sleeplessness may 
result, while a noisy delirium is not rare, but stupor is uncommon. 
The urine is febrile, and inay contain a little albumen. About the 
sixth or seventh day the crisis, sometimes ushered in by a rigor, 
intervenes, with violent perspiration, or diarrhoea, with or without 
epistaxis, and with a sudden rapid fall of temperature, while the 
pulse and respirations also return to normal, and the patient falls 
into a deep sleep, and aWakens much bolter. 

The Intermission. —The int crmissioii now begins, during which the 
temporal ure ret urns t o normal. The spleen oft 011 remains enlarged, 
the teniperutuie chart may show small rises, and the patient's 
strength slowly improves. 

The Relapse .—The disease may now end; but this is exceptional, 
and more usually, about the fourt ecnl h day from the first commence¬ 
ment of the illness, the relapse occurs, beginning with a rigor and 
symptoms resembling the attack, but often more severe, and, after 
lasting three or four days, terminating in a crisis, which generally 
en Is t he illness. Very rarely is there a second relapse, in which case 
the same symptoms occur, but much less severely, and \ithird relapse 
is most uncommon. Convalescence is sometimes slow. * 

Complications. —The complications are numerous, affecting the* 
lungs in the form of bronchitis and pneumonia, or the alimentary 
canal as dysentery, diarrhrea, anti hieniatemesjs; while, cerebral 
haemorrhage, conjunctival luemorrhago, iritis, arid corneal ulcers, 
have all been recorded. 

Abortion ‘often complicates the first relapse in pregnant 
women. 

Diagnosis. —In the first instance, before the relapsing character 
has appeared, the disease requires to be diagnosed from malaria, 
typhus, 'typhoid fever, yellow fever, and seven days' fever. The 
principal positive signs indicating relapsing fever are:—(1) Presence 
of the spirochaetes in the blood; (2) agglutination or Lbwenthal’s 
.reaction, which consists of hiking a drop of blood from the suspected 
case and adding it to another drqp of blood containing spirochaetes 
; taken from a patient, mixing the two drops together, and covering 
With a cover-glass, which is then sealed and placed in an incubator 
'afc-37 0 C. for half an hour. A positive reaction is indicated by the 
.clumping of the spirochaetes into non-motile masses. 
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Differential Diagnosis. — Malaria can be diagnosed by the discovery 
of the malarial parasite ip the blood. 

■ Typhoid is indicated by the positive results of haemo-cultures and 
■by the fever having started gradually. Widal’s reaction is not of 
much help during the first week. Typhus can be separated by the 
absence of spirochetes, by a negative Lowenthal's reaction, and 
by i’he presence of its characteristic rash. Yellow fever can be 
diagnosed by, its black vomit, though at first the differentiation 
may be impossible without a microscopical examination of the 
blood. Dengue fever is characterized by its slow pulse and, of 
course, by the absence of spirochetes. Weil’s, disease may be dis¬ 
tinguished by the more marked jaundice and by tin* different 
nature of the spiroc hastes, which arc seldom found bj' the simple 
microscopical examination of t he blood. 

Prognosis.— The prognosis is usually favourable. Marked jaun¬ 
dice is a bad sign, while pregnant women generally abort. The 
mortality appears to vary considerably, being, according to Mur¬ 
chison, only 4 per cent, in the United Kingdom: while, according 
to S dud with, it is 14*4 per cent, m Egypt, which is nearly the same 
percentage, as that readied in Russia. The causes of death are 
toxaemia iii the first attack, and collapse in tlic first intermission, 
but it may be caused by one of the above-mentioned compli¬ 
cations. 

Treatment. — This mav be discussed under the ■ following 
headings: — 

1. Specific Treatment. 

2. Symptomatic Treatment. 

Specific Treatment. —Salvarsan or ueosalvarsau or tln-ir sub¬ 
stitutes may be administered either by intramuscular injection or, 
better, intravenously. This is a specific treatment, most effica¬ 
cious, but care, should be taken not to inject a large dose, as 
certain patients, especially, it seems, those suffering from Asiatic 
relapsing fever, stand tlie drug badly, cases of death having been 
recorded, even after a medium dose, such as 7$ grains (0*5 gramme). 
According to Mouzels, an intravenous injection of 4 or 5 grains 
(0*3 gramme) does not give rise to any unpleasant symptom, and 
is generally sufficient {o make the spirochetes disappear from the 
blood and cure the attack, [f, howe.ver, another attack of fever 
develops, a second injection of the same dose may be given. 

, Symptomatic Treatment. —Pains in the head and muscles may be 
relieved by small doses (2 to 3 grains) of salicylates, aspirin, antipyrin, 
or by qiimrne. If these pains are very severe, opium or* a hypo¬ 
dermic injection of morphia may be necessary. Epigastric pain 
may be relieved by fomentations sprinkled with tincture of opium, 
while vomiting should he treated with ice, champagne, and bismuth 
mixtures, though occasionally morphia or codeine may be required. 
Effervescing ammonium carbonate mixtures are oft en grateful. 

A dry, troublesome cough may be relieved by codeine or small 

83 
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doses of heroin; in oilier cases an expectorant mixture will be 
found usef ul. Constipation must be treat cd by laxatives or ent mala, 
and high temperatures by cool sponging, which, however, will but 
seldom be required. The complications must be met by the treat¬ 
ment laid down in textbooks on general medicine. 

Prophylaxis.— Prophylaxis consists in the destruction of lice by 
steaming clothes, as can be done in railway trucks by leading in 
steam from the engine or by boiling clot lies, while the patient is 
thoroughly bathed. For further particulars see the prophylaxis 
of typhus (p. I 3 JS)- 

THE RELAPSING FEVER OF NORTH AFRICA. 

Synonyms. —Algerian relapsing fever; Egyptian relapsing fever; Arabic: 
Homa cl liugga. lloma cn Naxy, Nauslvah. 

Definition.- An acme specific fever caused by Spiroschaudinnia 
barber a Sergeiit and 1 ‘oJey. hiio, and spread by the agency of 
Pediculus corporis de fieer, 1778. 

History. —It was noticed by the surgeons of Napoleon's army in 
Egypt, and later by fVriesiuger in 1S51, when it was called 1 bilious 
typhoid'; while inoie recently Saudwitli, Cummins, Bousiicld, 
Balfour, ami Grali.mi-Smith, have published excellent accounts of 
the disease. In 1910 Sergeiit and Foley differentiated S. berbera 
Sergent and Foley, in a case in South Oran. The transmission of 
the disease by lice has been worked out by Nicollc, Blaizot, and 
Conseil. Toyoda’s immunological experiments show that this 
fever is closely related to the European type. 

Climatology.- -It is known to exist in Algeria, Tunis, Tripoli, 
Egypt, and the Anglo-Fgyptian Sudan. 

/Etiology. - -It is caused by .S', berbera Sergent and Foley, 1910, 
spread by the agenov of lice, as shown by Nicollc, Blaizot, and 
Conseil (see p. \ \ 7 ). ' 

Symptomatology. The length of the incubation period is not 
known, but is believed io he more than twelve days. The fever, 
which may lie associated with rigors, reaches its height during the 
first twenty-four hours, and afterwards shows morning remissions. 
The spleen enlarges, and the liver becomes tender and painful in 
some cases: but jaundice is generally absent. Vomiting is present, 
but diarrhfea is absent, 'file attack is apparently not very severe. 
Apyrexia Lists from two to nine days, and is followed by one, 
two, or, more rarely, 1 hree relapses. 

Diagnosis.— The spirochetes must be found in the blood, as the 
cases may occasionally resemble cerebro-spinal meningitis and acute 
rheumatism. 

Prognosis. —This is usually good, the mortality being nil in 
fifty cases. 

Treatment.— This is the same as for the other relapsing fevers. 
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THE RELAPSING FEVERS OF ASIA. 

There are probably a number of relapsing fevers in Asia, but we 
only know two which have lice as carriers, and these are:— 

1. The Indian relapsing fever. 

2. The Manchurian relapsing fever. 

The Relapsing Fever of India. 

Definition. —An acute specific relapsing fever caused by Spiro - 
schandinnia cartcri Manson, 1907, and spread by flic louse in all 
probability. 

History.—Relapsing fever is one of the endemic diseases of India, 
being traceable back into the eighteenth century. The credit of 
first clearly defining the disease, however, rests with Lyall in the 
epidemic fever in the Punjaub in 1852-53; but Vandyke Carter, 
in 1876-77, in the Bombay Presidency found s] > in telnet cs in the 
blood of patients suffering from fever, and liis work on the subject, 

f ml dished in 1882, is to be regarded as the Indian classic on this 
ever. Schellaeli, in 1907, separated this spiroelcote from S. re- 
currentis and 5 . novvi by finding that it is not agglutinated by the 
serum of animals infected with these parasites. Rogers points out 
that the disease has often been confounded with typhus fever in 
India. In 1911 Stott suggested thal two varieties of lever may 
be included under this term, ami recent rosea j ch shows that 
several varieties of relapsing fever probably exist in India. 
Types of relapsing fever, which may possibly be different from 
the Indian ones, occur in Chinn and French Imlo China, while 
the Arabian 1 ype may be idetil ieal wit h l lie \V< si African 1 elapsing 
fever. 

Climatology. —The real home of the disease appears to be the 
Bombay Presidency, but it is also known in Ihc Punjaub and in the 
Kumaon Hills of the North-Western Provinces. 

/Etiology. —The cause of the disease is the spirochaHe found by 
Vandyke Carter in 1877. It is inoculuble into man, as was proved 
by Carter inoculating himself twice, with an interval of two and a 
quarter vears. Tt can also be inoculal od into monkeys, but not into 
rats ami mice. Bugs are capable of retaining it alive in their 
alimentary canals for from four to seven days when obtained frem 
monkeys, but do not appear to be so effective in obtaining it from 
man, as only one in fifty-three wore found infected after feeding on 
human beings. Infected bugs arc capable of transmitting the 
disease to monkeys. Rogers, however, thinks that mosquitoes 
may be found to be more effective than bugs. Mackio has brought 
forward evidence in favour of Pediculus corporis being a carrier. 
(For description of the spirochselc, see p. .p|6.) 

S. carteri is separated from S. duttoni by the Latter being far more 
easily inoculahlc into animals and producing numerous relapses 
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when injeci ed into monkeys, wJiile, according to Lamb, the former 
only causes one relapse. Moreover, the two spirocha*tcs may be 
differentiated by immunization and agglutination tests. S. macaci, 
observed by us in monkeys in Ceylon, appears to be closely related 
to S. carieri, and may be identical with it. 

Strong, experimenting with white mice, has come to the conclusion 
that the Indian Spiroschandinnia is closely allied to the European 
and North-American types. 

Pathology. —The rnorbkl anatomy resembles that of the European 
type. 

Symptomatology.- In accidental inoculations m the post-mortem 
room the incubation period varies hum three and a half to seven 
days, during which prodromala resembling those of the European 
type mav occur. 

The onset is generally sudden, hut m most cases without the 
rigors defined in Europe, though chilliness occurs, and the disease 
pi ogresses as m the Oberineyer tev< r. On the fall of temperature 

to submorm.il. however, on the 



Fig. 649.—SriKoscHAUDiNMA frc 
a Case of Asiatic Kelapsi: 
Fever. 


k sixth or seventh dav, which is 
■ associated with profuse perspi- 
^ ration and polyuria, instead of 
tlie patient feeling better, he 
v . often becomes collapsed, with 

i a small weak pulse and a cold 
clammy skin, in which condition 
he may resemble at first sight a 
choleia patient. In 1 lie* first 
K 1 nteimission, which lasts from 
* three to twelve da vs -generally 
>m about eight days—the patient 
o'; improves slowly, time being 
much debility, and in one case 


(From a micropliot<•} iph by m six there is a sudden tern 
,f. J. Bell) por.irv rise, of temperature after 

thecrisN. Spirochaetcs arc not 
to he seen in the but ’alter and Pisani liave described 


peculiar structures. first ■lapse occurs about the fourteenth 
day of the dise.ist and the .eventh of the intermission, and 
resembles the first Jack, but the. temperature may reach a higher 
level, and tin: illness is shorter, ending in a crisis. 

The second intermission may last about ten days, being longer 
than the first, and a second 1 elapse takes place, often commencing 
with chills. The liver does not markedly enlarge, but the spleen 
increases in size. 'I lie fever is remittent or intermittent, and the 
crisis is not marked. Jt is now rare for the disease not to end, but 
after an interval of fourteen to seventeen days a third relapse may 
take place, with a sudden rise of temperature, which lasts one to 
four days. Very rarely a fourth intermission of about eleven days 
.ends in a fourth relapse, lasting only two days. 
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With regard <0 the frequency of the relapses, Rogers gives the 
following percentages:— 

Without relapse .. .. .. .. 23*8 per cent. 

With one 1 elapse .. .. .. .. 49*2 

With two rehipses .. .. .. .. ao-o ,, 

With three relapses .. .. .. .. 5*0 

With four relapses .. .. .. .. 2-0 


Varieties.— The. typical course may l»e varied in about 25 per 
cent, of cases, and present h/) a short, irregular, remittent fever ; 
(/>) a so-called bilious remit 1 oil fever, called by Carter ‘ icteric lever.' 

(«) Short, Irregular, Remittent Fever.--I his is very like malaria, 
from which i( is only to be diagnosed by blood examination. 

(h) So-ealfed Bilious Remittent Fever {]cleric So-called 

bilious remittent fever veiy closely resembles lyphus fever, and to 
some extent yellow fever, showing deep jaundice, with an eruption 
of red spots. The temperature i* irregular, and the pyrexia pro¬ 
longed; prostration comes on e.u Iv, and m.iv develop into a ‘ status 
tvphosus.' The death-rale n! these oases is high, being 70 per 



Fio. t > y >. —Tkmpk.ratukk I'ijakt ok tjo: Km.ai'sinc Fkvi-r of India. 

(Chart nudfi by Major Archibald.) 

cent. They ai c 1 o be diagnosed from typhus by the. blood examina¬ 
tion, and from yellow fever by the. absence of black vomit. 

Complications. —These are the same as in the European type. 

Diagnosis. —This is based cm the microscopical examination of 
the blood. 

Prognosis. —A prolonged, irregular first attack, ending by lysis, 
and attacks showing marked jaundice' are had omens. 

The mortality is higher than in Obermeyer’s type, being 18*02 
per cent., of which about one-half take place in tile attack, and 
one-quarter in the first interval, and ouo-fifteeiuh m the first 
relapse, mid tlu* remainder from complications. 

Treatment. —The treatment and diet differ in no respect from 
that already laid down, except that these patients often stand 
large doses of s.ilvarsan badly, and therefore one should not gi\e 
more than 5 grains of the drug by intravenous injection; more¬ 
over, the disease being of a severer type than the European form, 
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and sudden heart failure being common, cardiac stimulants should 
be given during the attack, and preparation made for preventing 
the collapse by means of hypodermics of strychnine and ether, or 
camphor in ether, as well as by hot bottles, blankets, etc. 
Prophylaxis. —See remarks wjtli rcicrcncc to the European type. 


Manchurian Relapsing Fever. 

This type of relapsing fever is due to a spiroclianc which Toyoda 
in 1916 demonstrated by immunity experiments to be distinct 
from the African and t lie European types. The organism is short, 
7-20 microns by o-.j micron, , il it spirals number .j-8; it is spread 
by lice. 

Liver enlargement and alb imiuuria are physical signs of import¬ 
ance. The first paroxysm asts Jive to thirteen days, the first 
interval two to fourtien day-: the second attack one to nine days, 
interval two to thirteen day:.: the third paroxysm lasts one to six 
days, the third int rival two to ten days; the fouith paroxysm lasts 
twotosixdavs. 


The mortality rate i-. 5^; pei e» m. 


Two paroxysm* are common. 


THE TICK GROUP. 

THE RELAPSING FEVERS OF AFRICA. 

The tick relapsing fevei> of Ah ica may be classified ; follows:— 

T. West Alrican relapsing fever. 

2. East Mru in 11 lapsing fe\ er. 

1. The Relapsing Fever of West Africa. 

Synonyms.— -Tick fever (Livingstone), African tick fever. 

Definition.— -An acute .specific relapsing fever caused by Spiro- 
schaudinnia ditifoni Novv and Knapp, 390(1, and spread by Orniiho- 
doros moubata Murray. 

History. —The peoples oi Africa irom time immemorial have had 
a dread of tick-bites, which they thoughl caused fever, and this 
appears to have been noted by Livingstone, Kirk, Ilinde, and 
many other people, with the result that a tick fever of an unknown 
nature was spoken oi as occurring in Africa. Nabano, in August, 
1903, was the first to observe a spiroehade in human beings in 
Uganda, but as his publication, through no fault of his own, did 
not appear till much liter, hi-, discovery was forestalled by those 
of Ross and Milne in 190.4. and Dutton and Todd, also in 1904, who 
found the cause of tlie tick fever to be a spirocliadc, the latter 
observers also proving that it was introduced into tlic blood by 
the bite of a tick —Ornithodoros moubata. Since that date Koch, 
Todd, Novy and Knapp, Breinl and Kinghorn, and others, have 
studied the disease carefully. ITankel has proved bv biological 
tests that tlic spirochaetc of East African relapsing fever differs 
"from S. duttoni, as observed in West Africa, and Nuttall proposed 
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the name S. rossi Nut tall?. 1908, for this new species; but recent 
researches seem to have proved the identity of the two conditions. 

Climatology. —The disease is found in Angola, the Congo Free 
State, Uganda, late German East Africa and Portuguese. East 
Africa, and in the Valley of the Zambesi. Franco, Robledo, and 
others have described a spirocha;t iasis in Colombia, which is caused 
by a spirocluetc morphologically resembling 5 . dutloni, and said 
to be spread by Ornithodoros turicatus, with reference to which it 
may be noted that Biildow observed relapsing fever in the Andes 
in 1865. Robledo asserts that it is spread by the bite of Orni¬ 
thodoros mean ini. 

The climatic conditions required appear to be heat and moisture, 
but according to Franco's observations, the disease 1 can occur at an 
altitude of 7,000 feet. No observations appear to be recorded as 
to variations due to season. Carter’s investigations would tend 
to show that Arabian relapsing fever is either a separate form of 
fever, or is allied to this West African form, as it may be spread by 
an Ornithodoros. 

AStiology. —The cause of the fever is S. dutloni Novy and Knapp, 
1906, which is proved to be distinct from the oilier spirochetes, 
because an animal immunized against one ot llicse is capable oi 
being successfully inoculated by it. S. dutloni can be inoculated 
into a number of animals—namely, dogs, goats, sheep, rabbits, 
guinea-pigs, rats, and mice -but not into cats, chickens, pigeons, 
or goldfish. The spiroclnetcs can pass through the placenta into 
the circulation of the foetus, which they infect. These organisms 
are easily seen in the blood during an attack, bill disappear during 
an apyroxial interval. The spirochtclc is described on p. 444. 

The life-history in the vert ebrate has been worked out by Tlrcinl, 
who, as already described, showed that just brloie tin crisis the 
spirocluetes become encysted and undergo schizogony into small 
bodies, from which the new generation develop. I.eishman has 
demonstrated that when the spirochrelos pass into the intestinal 
sac of the tick they lose their motility and their characteristic 
appearance, while the central core of chromatin segments into 
small masses, which arc set free into the lumen of the gut. These 
small bodies, which resemble small rod**, or are rounded, like 
micrococci, appear to multiply in the body of the tick, and to pass 
into the cells of the Malpighian tubules and into the tissue of tbc 
ovary. In the latter position they enter the immature eggs, and 
can be traced through all stages of development into the adult 
ticks. In the embryo, and in ail the later si ages of development up 
to and including the adults, they are found as small chromatin 
bodies lying in the cells of the Malpighian tubules. Inoculation of 
crushed tissue containing these bodies produce* a typical infection. 
From his experiments, Lcishman concludes that it is by these 
chromatin bodies that the disease is carried from tin; egg to the 
new generation of ticks, and that infection of man does.not take' 
place via the salivary glands, but by the small bodies gaining access 
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to the wound produced by the tick’s bite, by being voided in the 
Malpighian secretion passed by the tick during feeding, or perhaps 
by regurgitation of the intestinal contents. More recently Irish¬ 
man and Hindle have shown that the tick produces infection only 
as the result of its infected farces contaminating the tick-bite. This 
is a typical example of the contaminative mode of infection. 

The principal predisposing causes aie anything which facilitates 
the life of the tick, such as bad hygienic conditions, which are well 
exemplified by the native lint^ of Africa. These huts contain many 
cracks in the walls and floor, which afford shelter to the lick, and 
hence predispose to the disease. 

Pathology.—Very lit t le can at presem be said as I o the pat hology. 
The post-mortem reveals only an enlarged firm spleen, while smears 
taken from the liver ai lungs show large numbers of spinicluete*. 

Symptomatology.--'! : symptomatology still requires carelul 
investigation on the lii » curried out by Carter in India, but much 
good work has been done on the subject by Dutton, Todd, R 
and others. 

IncuhatUm .- -The period of incubation is usually about seven 
days, but it may extend to eleven or twelve days. 

The tick-bite mav be accompanied by local inflammatory symp¬ 
toms, but in some cases tlie bite is noi even noticed. Accon mg to 
Wellman, nat ives believe that when 1 he t ick-bile is aceompai ied by 
a severe local reaction, the individual probably escapes ie\<r. and 
Nut tall calls attention to the possible protective effect ot i local 
reaction. 

Usually mental heaviness, lack of activity, profuse sweat ii ind 
constipation, are mentioned as prodromal symptoms. 

Onset.- -The attack may come on gradually, with a feeling ol 
malaise, faintness, and a disinrliiution for food, or even vomiting, 
and a slight rise of temperature. In a few hours the temperature will 
have risen to n>3 J to T05" l 7 ., associated with headache, pains in 
the back and limbs, and intense pain in the region ol the spleen, and 
chilliness. There i-. vomiting, first of food, and then of bile, with 
often diarrhoea, and even at times -.treats of blood in the motions. 
The spleen is generally found to be enlarged, and spirocl ia.*les m 
scantv numbers occm in the peripheral blood, but may be hard to 
find. 

Course.- -The next day tie* symptoms are worse, and the patient is 
hot and restless, complaining ot thirst and splenic pain, and often 
troubled by a cough. The temperature shows a morning fall, without 
improvement in the sympt0111s, and an evening rise, during which 
the pains increase, and the patient may become delirious. The 
liver does not enlarge, but the. spleen projects below the costal 
margin. Spiroch.xtes are now found in greater numbers, but 
diminish remarkably before the crisis. There is a slight decrease 
in the red cells and lircmoglobin, and a marked leucocytosis before 
the crisis, while polychromatophilc degeneration is noted in the 
red cells, and a very marked increase in blood platelets. The 
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symptoms last three to four days, and end by a crisis marked by 
profuse sweats and a fall of temperature, below normal. On the 
day before the crisis there is a pseudo-crisis, with a fall of tempera- 
ture, but no improvement in the symptoms. 

Intermission.- -The patient feels weak and tired, but slowly re¬ 
gains his .appetite and strength, and no parasites are found in the 
blood. The disease may now terminate, or the intermission may 
last from one to twenty-one days, according to Ross; but five to 
eight days is more usual. 

Relapse .—The first relapse begins with a rise of temperature 
and a return of the original symptoms, and also of the parasites 
into the. peripheral blood. After lasting three to four days, it 
ends in a crisis marked by sweating, and showing a pseudo-crisis 
on the preceding day. 

Intermissions and relapses follow one another regularly or 
irregularly, the intervals being lroiu one day to two months, and 
the relapses usually lasting three days, and showing a pseudo¬ 
crisis on the second day ancl .1 crisis on the third day. As many as 
live to eleven relapses may take place, and end by reducing the 
patient both in weight ami strength. (Edema ol the eyelids has 
been not ed in the relapses. 

(.‘amplications and Scqitrfa .--Iritis is frequently observed. 

Clinical Varieties.- According to Ross, tlu-ie appears to he a 
marked difference in the severity of the attack in new-comers, such 
as Europeans, and natives. Though the attack shows much the 
same symptoms in natives as in Europeans, it is often iar less 
severe, and the spleen ruay not enlaige. The attack frequently 
lasts twenty-four to forty-eight hours, and ends bj orisis, alter 
which the patient rapidly recovers, as a rule without a relapse. 
Should this, however, take place, it is found to lx* less severe than 
(he attack. Koch believes that these mild attacks and the native 
immunity are due to injection in early childhood. Dutton and 
Todd, on the other hand, describe cases very much resembling 
t hat in the European, wil h enlargement of t he spleen, and wit h more 
than one relapse, leaving tile patient anaemic, thin, and weak. 
Hence it may be concluded that the disease shows two types in 
natives—a mild type and a severe type—and that the lattei may 
end in deat h. 

Diagnosis. —This can only he made by finding the. spiroclia-tes. 
Diwe.ntlial’s method of agglut inat ion can be applied in doubt ful cases. 

Prognosis. —This is usually good for both the natnes and 
Europeans, but death may occur in both races, and is signalled by a 
rapid fall of temperature, without improvement of the symptoms. 

No figures have so far been recorded with regard to the mor¬ 
tality, but it may be taken that it, as a rule, is low, though under 
adverse circumstances it may be high. Dut t on and Todd record that 
of twenty men who contracted the disease in one caravan, ten died. 

Treatment.- -This is the same as for the European form (see 
P-1313). 
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Prophylaxis. - The prophylaxis is based on the avoidance of 
localities where ticks abound and the destruction of these parasites. 
Koch rightly advised that Europeans should camp at least 20 to 
30 yards away from infected native huts and rest-houses. 

2. The Relapsing Fever of East Africa. 

The relapsing fever found in Uganda and East Africa is clinically 
indistinguishable from the West African type, and is carried bv 
the same tick, but the Sfriruschaudimiia, according to Fr&nkel, is 
a different species ( 5 . rossi Nutt all, 1908). Recent researches seem, 
however, to identify it with the West African type. 


THE TICK FEVER OF MIANA, PERSIA. 

Definition. —A specific fever of unknown cause, brought about by the bite 
of i tick (Argas pt rsictts Okon, ibiS). 

Historical. —Jhiprf*. 111 iHmj, hr si d tribal this disease, staling that the 
bite of A per sic ns, locally known as Guorib-guez ' * Garib-guez ' ' Miand- 
bug.' or 1 pun.iLe du Miami ’ (MaHot le Miun-h), was at times dangerous, 
producing prolonged illness. Kotzehi 0 , 111 stated tluit the natives 

were immune, and only foreigners suif red. Kischur do Waldheim, in 1823, 
said that the lute was fatal, and Heller. 111 1858. described the effects as being 
caused by the mechanical injury oi the bite of the tick. Taschenburg, in 
1873, considered the symptoms to point to a disease, and not merely to the 
effects of the bite of the tick; and Schlimmor, in 1874, considered the im¬ 
munity of the natives to lie due lo the fact that they had twen bitten, and 
so become vaccinated. Mugnm, in 1882. showed that the bite per se w.ts not 
dangerous, and later was supported by Fu mouse and Loundsbury. 

JEtiology. —The 1 ausation ot the disease is quite unknown, but some virus 
must be inoculated when tlv* tick bites, for the disease is apparently confined 
to Persia; and the experiments of Megnin, Loundsbury, and others show that 
in certain regions the effects of the bite are insignificant. 

Manson thinks tluit this virus will some day be found to be a spirochaste. 
which, indeed, is not unlikely, as A. persicus is well known to he the carrier 
of Sptroschaudinnia marchouxi Nuttall, tgoq, which causes a very fatal disease 
in fowls. Native Persians probably develop a relative immunity due to 
previous slight infections, but new-comers suffer severely. 

Symptomatology. —The knowledge ol the symptoms ot the disease is very 
meagre. Severe pain is felt at the site of the bite of the tick, and this is 
followed by remittent fever lasting from a few days to several weeks, delirium, 
convulsions, and even at times by death. 

Treatment. —The treatment is entirely symptomatic, but salvarsan might 
lie tried. 

Prophylaxis.—According to Nuttall, the Persians burn their villages when 
they suffer severely from the attentions of the tick. In order, however, to 
devise a rational method of prophylaxis, it must be remembered th.it A. per¬ 
sicus is essentially a parasite «»l the domestic fowl and other birds, and that 
its eggs are laid in batches of 20 to too in cracks in the walls, and take three 
weeks to develop into the larva, which, afior sucking blood, in eight days 
becomes the nymph. This may require several weeks before it becomes the 
adult, which is said to feed only once a month. After considering this life- 
history, it will be obvious that fowls should be disinfected with a kerosene 
emulsion, creozozone, or oil of sassafras in the case of old birds, while young 
birds may be isolated in cages until the ticks drop off. Houses and fowl- 
houses should be cleansed and treated by lime and corrosive sublimate, and 
old nests and roosts should be burnt, and after that the new fowl-houses may 
be sprayed with kerosene emulsion. 



THE RELAPSING FEVERS OF AMERICA 


x 3*3 


THE RELAPSING FEVERS OF AMERICA. 

The relapsing fevers of America comprise:— 

1. North American relapsing fever. 

2. Central American relapsing fever. 

3. South American relapsing fever. 


r. Relapsing Fever of North America. 

Definition. —An acute specific fever caused by Spirosckaudinniu 
novyi Schcllach, 1907. Mode of infection not known. 

History. —Relapsing fever has been known in America for many 
years, being recognized as far back as 184 f.: but it was considered 
to he identical wit h the European type until, in 190b, an Knglishman 
who repeatedly travelled between New York and the West Indies 
was treated by Carlisle in New York lor lever which relapsed, and 
in which spirocluetes were found. Novy and Knapp studied these 
spirochaetcs, and showed that they were distinct from 5. duttoni. 
hater, Mackic also studied them by the agglutination method, and 
agreed with Novy, who had concluded, from morphological reasons, 
t hat they were distinct from 5 . cartcri. Finally, in 1907, Manteufel 
compared them with true N. recurrent is, and found that lhc*serum 
of a person suffering from their type, of fever did not agglutinate 
true S. recur rent is. Subsequently Schellacb, after studying and 
comparing the different spirocluete.s. named Ibis particular species 
S. novyi Schcllach, 1907. 

Climatology. —The disease is known in Nonii America and in 
Europe. In America the disease is acquired nal ur.illv. In Europe 
the cases recorded arc due to l.fboratoi y inloot ion. 

/Etiology.— The cause ol the disease is N. novyi Schcllach, 1907. 

Symptomatology. —-The. symptoms appear to be much the same 
as in the European type of fever. The incubation period seems 10 
be at least five to seven days in duration, though cases have been 
recorded in which symptoms developed almost immediately after 
exposure to infection. In experimental cases it varied between 
six and eight days. The duration of the lust attack is about five 
to six days, and it often begins with rigors; the tongue is moist, 
except in grave cases, and the jaundice is mild, except in severe 
cases; but the vomiting of bile is not uncommon, while diarrlnva is 
only moderate in amount. Tympanites, hiccough, ami haemor¬ 
rhages from the nose, stomach, and bowels, as well as the kidney, 
may be present in severe, cases. The apyrexial interval is usually 
seven to ten days, and is followed by the. relapse, which is not 
uncommonly absent. Usually there is only one relapse, and more 
rarely two to five relapses. 

Mortality. —T he mortality is not high, varying between 2 and 
6 per cent. 

Treatment. —The treatment is the same as in the European type. 
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2. Relapsing Fever of Central America. 

Darling has described cases of relapsing fever, in Panama, 
clinically similar to the North American type, but 1 lie; organism 
has not been definitely classified. 

j. Relapsing Fever of South America. 

In South America (Colombia) a relapsing fever occurs in which 
the spiroschaudinnia resemble' more closely S. dnitoni t bail .S', noryi. 
According to Robledo, this pat a site is carried bv OriiitJwdoros 
iuricatns. 
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CHAPTER XLIX 

TYPHUS 

Synonyms. —Typhus exanthematicus, Synochus putrida, Spotted fever,. 
Gaol fever, Prison fever, Brill’s disease; French, Typhus exantliematique; 
Italian, Tifo csantematico, Tifo putcccliiale; Spanish, El TarbardiJlo; German, 
Exanthematischur typhus, I'lecktWxir; Dutch, Vlekkoorts; Arabic, llomma 
typhuisa, Tkout fever; South Africa, M’beta tala - black fever. 

Definition. --Typhus an acute specific fever of unknown but 
probably pn»t ozual c.uis spread by (he agency of Podiculus corporis 
de Geer, 177X, and characterized by a sudden onset, a maculo- 
petechial eruption, and severe toxemia, lasting some twelve to 
fifteen days, and ending in a more or less abrupt lysis. 

History. —The early history of t yphus is wrapped in obscurity by 
reason of its confusion with plague; for though Hippocrates mentions 
the word ‘typhus,' lie applied it to stuporous and delirious conditions, 
and does not appear to have been acquainted with the fever in 
question. This confusion with plague continued until Fracastorius, 
in the sixteenth century, called it ‘ pelecltic,’ and gave such an 
account as enabled them to be separated from one another, though 
the nomenclature at first indicated that they were related, and it 
was not until 17G0 that the term ‘ typhus ’ was first applied to the 
disease bv Buissicr de Sauvages. In an interesting historical paper 
Crawford has shown that the only possible explanation of some of 
the old outbreaks is by means of the louse. 

During the eighteenth and nineteenth centuries typhus was well 
known in Europe, but included t yphoid and relapsing fevers, from 
the former of which it was dist inguished by a long series of researches, 
beginning with those of Strother, Gilchrist, and Huxhain, in the 
early eighteenth century, and ending with Still’s classical work in 
1837, while the history of the differentiation from the latter has 
already been described in the chapter on the Relapsing Fevers. 

For a long time tin- disease passed unrecognized in the tropics, 
and, indeed, in the Lancet of 1871 it is even debated as to whether it 
could exist in those regions; but though it is impossible to deny 
that Lyell, in his observations in 1852, mistook relapsing fever for it, 
and that Fairweather in 1869 was confusing it with typhoid, it 
would appear as though Lyons, in 1869, clearly recognized the 
disease as occurring in Nort h-West India, where it is now well known 
to be endemic, and it has since been reported from many parts of 
the tropics. 

Brill's disease appears to be a mild form of typhus fever, attenu- 
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ated, perhaps, by environment and improved sanitation. He has 
failed to produce the disease in monkeys. 

It is curious the way in which different epidemics have been 
reported as being characterized by special features; thus the Serbian 
epidemic of 1914-15 showed a great tendency to gangrene of the 
feet, while those in Silesia and Ireland have been associated with 
bronchial and pneumonic complications. 

Causal Agent .—The next point in the history is the search for the 
causal agent. In 1908 Yersin and Vassal succeeded in communicat¬ 
ing the disease from man to man by the inoculation of blood, but 
failed to infect rats, guinea-pigs, or rabbits. 

In 1909 Nicolle first produced typhus in a monkey by injecting 
the blood from a patient, thus showing that the virus was present 
in the peripheral blood. Later it was discovered that guinea-pigs 
also could bo infected. 

In 1910 Ricketts and Wilder, in Mexico, showed that the virus 
was contained in the blood serum, from which it could bo removed 
by (iliration through a Bcrkcfcld candle. 

In 1911 Wilder repeated the filtration experiments with confirma¬ 
tory results, but subsocpient experiments showed that the control 
monkey may have been immune, a point subsequently confirmed 
by Nicolle, Conor, and Conseil. 

In 1911 Nicolle, Conor, and Conseil considered that the virus was 
mainly associated with the leucocytes, and that the plasma was 
merdy virulent from the debris of these cells. Red blootUcorpusclcs 
ami cerebro spinal fluid were proved not to contain the virus. 

In 1912 Anderson and Goldberger showed that the evidence was 
in favour of a parasite living freely in blood plasma, and not of an 
iutraloueocytic localization; and, further, they confiimed the work 
of Ricketts and Wilder. 

In i<)r7 Miss Robertson summarized tln.-no investigations by stat¬ 
ing that there is no recorded experiment which demonstrates that 
an iujiiction of the filtered serum from a typhus patient can produce 
.in infection. The conclusion is that the virus is too large to pass 
through the pores of a Bcrkefcld candle in good condit ion. Furt her, 
this virus is capable of producing a reaction on the part of the 
patient, because after an attack there is a solid immunity against 
subse pient attacks, both in men and animals. ♦ 

The causation of typhus remains undiscovered, though many re¬ 
searches have been made, first by Hallier, who in i868 described a 
fungus as the causal agent; and then by Klcbs, who found bacilli 
in 1881; and by Mott and Blore, who in the same year described 
minute, screw-like, motile organisms as present in the blood during 
life, and micrococcal-like bodies found in cells between the muscular 
fibres of the heart after death. 

In 1891 Hlava described ovoid bodies which he believed to be 
part of a streptobacillus; in 1892 Thoinot and Calmett e saw flagellate 
bodies; and in 1892 Lewaschew found a motile organism, sometimes 
like a thread, sometimes oval and flagellate; in 1893 Dubieff and 
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Briihl described a diplococcus; in 1899 Balfour and Porter found 
another diplococcus. In 1903 Gottschlich described a Piroplasma 
existing in non-motile endocorpuscular and flagellate free forms 
in cases in Egypt, but these parasites may have only been cellular 
degenerations; and Horiachi described a bacillus which he isolated 
from the f.cces and urine of Japanese troops whicli in the war in 
Manchuria suffered from a disease which was probably typhus. 
Krompcchcr, Goldzieher, and Augyan have described intracorpus- 
cular bodies somewhat resembling a Piroplasma. In 1909 Rabino- 
witsch grew an aerobic coceobacillus; in 1914 Ilort ana Ingram 
described a pleomorphic bacillus, and in 1915 Pfalz a pleomorphic 
bacillus, the so-called Ft. tvphi-exanihcmatici. In 1916 Penfold, 
and later Miss Robertson, found a blood diplilococcus. fn 1919 
Borrcl, Cnjitacuzcue. Joncsco and Kasha have isolated a capsulated 
cocco-bacillus somewhat similar to one previously found by Pret- 
jetschskv. 

In rpio Ricketl s and Wilder saw some curious double bodies in 
the blood of a number of cases. In 1913 Hegler and Prowazek saw 
numerous long, round, and diplococcal bodies in the leucocytes 
some time after infection began, but not at the commencement 
thereof. Those bodies are believed to be t he same as those described 
in 1905 by Rabinowitsch as ‘ Tnrkiscben Reizformen.’ In addition, 
they observed tbe forms described by Ricketts and Wilder, not 
merely in the blood, but also in polymorphonuclear leucocytes in 
the exudat c of a blister. During convalescence the bodies agglome¬ 
rate in the cells, and finally tend to disappear. Post-mortem 
trachoma-like bodies were found in 1 he endothelial cells of the heart, 
the lung, the liver, and tbe kklncv. They arc found in infected 
monkeys, but not in guinea-pigs. Infect cd lice were seen t o contain 
small coccoid and diplococcal bodies. These bod it sairbeli(v< d lobe 
Chlamydozou, and to be allied to I.ip-.elmtz’s genus Slrotivoplastna. 

Prowazek distinguishes them from Doehle's bodies. To sum¬ 
marize, these bodies appear in the leucocytes on the third day of the 
illness, and persist until convalescence, in one case as late as the 
nineteenth day of the illness. These bodies are called Ricketlsia 
proxvateki Da Roolia-I.ima, 191b, and according to this author are 
never found in typhus-free lice, but can be found in lice infected 
by sucking infected blood: then thev penetrate into the cells of the 
•alimentary canal of the louse on the fourth to fifth day after an 
infective feed, and multiply therein, and do not reach full develop¬ 
ment until the eighth to ninth day. In this situation they are very 
small, shortly elliptical, or oval.-and often lie in pairs. Holler in 
1916 considers that the etiological r 61 c of this organism is -no longer 
doubtful, and in 1917 Foulerton considered that it was probably a 
phase in the evolution of the etiological agent. In 1919 Arkwright, 
Bacot and Duncan confirm Da Rorha-I.ima observations. Bradford, 
Bashford, and Wilson state that they have succeeded in cultivating 
the virus, using Noguchi’s method, from the blood of two cases. 
The virus, according to these authors, consists of minute coccus-like 
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bodies. Gram-positive, grouped in pairs, varying in size from 0*3 /* 
to 0-5 fi, capable of passing through BerkefeldN and V filters. 

2 'he Carrier .—With regard .to the spread of the disease, there was 
a great conflict of opinion as to whether it was infections; most 
certainly it does not cross air-spaces, though it seems to be associated 
with bedding, fomites, furniture, and dirt, which causes the 
suspicion that the agent may be an animal parasite. Moreover, 
the fact that it only appears in the cool season of the tropics, 
and its rapid disappearance in the warm season, is also in favour 
of its transmission by some animal. Its non-infectious nature 
has been proved by Jurgens keeping twenty healthy men confined 
with twenty typhus patients freed from lice, with negative results; 
therefore suspicion is aroused that it may be spread by a blood¬ 
sucking parasite, perhaps an insect. 

Patton has shown that C lino cons leclularius Linnams, 1758, is 
found along the north-west frontier of India; and Husband and 
MacWalters draw attention to the fact that the distribution of this 
bug curiously coincides with the distribution of typhus in India. 

These latter observers point out that in an epidemic occurring 
in a gaol, the hospital was found infected witii bugs, which occurred 
nowhere else. On the destruction of these pests the epidemic 
ceased. Moreover, they draw attention to the fact that predisposing 
causes of typhus, such as dirt, overcrowding, and the way in which 
the infection huugs about bedding, buildings, and furniture, are 
easily explicable on the bug hypot hesis. Sambon, in his article on 
Rocky Mountain fever in Ailbutt and Rolleston’s ‘ System,' advances 
arguments in favour of the identity of Rocky Mountain and typhus 
fevers; but Husband and MacWalters’ researches are not in lavour 
of a tick being the carrief of the disease. It may be that typhus 
and Rocky Mountain fevers are caused by allied protozoan parasites 
spread by different blood-suckers. In Glasgow the flea was sus¬ 
pected to be the cause ol the dissemmat ion of the disease. Nicolle 
suspected Pcdiculus corpons, and this was soon confirmed on 
epidemiological grounds, which Crawford supported by a study of the 
history of the epidemics. 

In 1909 Nicolle, Comte, and Conseil transmitted the virus from 
infected monkeys to non-infected monkeys by means of the bites 
of lice, Pediculus corporis de Geer, 1778. In 1910 Ricketts and 
Wilder found t hat they could immunize monkeys against infection 
with virulent blood by the bites of infected lice. In 1911 Wilder 
showed that lice became infective between the second and fifth day 
after feeding, thus proving that the causal agent had undergone some 
sort of development in the louse. In 1912 Anderson and Goldberger 
supported Wilder, and concluded that P. humanus Linnaeus, 1775, 
andP. corf oris de Geer, 1778, could both become infected, and that 
this infection could be transmitted by the crushed insects or by their 
bites. In .1914 Sergent, Foley, and Vialatte found cocco-bacilli in 
lice, and in the same year Prowazek and Rocha-Lima found short 
elliptical coccal bodies and rods. In handling the infected lice both 
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these observers contracted the disease, and Prowazek died. The 
further investigations of Rocha-Lima have already been noted, and 
it only remains to say that he found that lice kept at 23° C. did not 
become infective, and the organism did not develop, but at 32° C. 
the organism did develop, and the lice became iniective. These 
results are in direct contradiction, as regards temperature, to those 
of Nicollc, Comte, and Conscil, of Ricketts and Wilder, and of 
Anderson and Goldbcrgcr, and directly opposed to the distribution 
of the disease. Da Rocha-Lima believes the virus is passed on to 
a second generation ol lice, of which larvae produced from eggs laid 
by a louse six days after an infective feed are themselves infected. 
The organism will develop in the human and not in the pig 
louse. 

In 1917 Da Rocha-Lima pointed out that Ricketts and Wilder, 
Gavino and Girard, and McCampbell, have found the parasite in 
human blood; Von Prowazek in leucocytes; and himself in blood, 
in smears, and in sections. 

Also in 1917 Otto and Dietrich obtained infections best by 
allowing lice to feed on the liftli to seventh day of the illness, as 
only 4-5 per cent, became infected on the twelfth day, and all are. 
negative after the fall of tlie temperature. They infected lice from 
a patient sine exanthem, and they confirm Rickettsia. On the 
other hand, Brumpt is of opinion that this organism in the louse has 
nothing to do with typhus. Arkwright, Bacon, and Duncan’s recent 
observations are in favour of Rickettsia prmvazeki playing an etio¬ 
logical role. Fulaki’s Spirochata exanthematotyphi, found in April, 
1917, has been proved to have nothing to do with the disease. 

Serological Investigations . - -In 1916 Nicolle and Blaizot prepared 
an immune serum in horses and asses by the inoculation of emulsions 
of spleen and suprarenal capsules of infected guinea-pigs, and tested 
its curative power on non-immune guinea-pigs, in which it prevents 
the disease if inoculated in the stage of incubation, and stops the 
fever at the onset and during the first and second day, but later 
its action is doubtful. They then tested it upon nineteen human 
patients, when all cases treated in the early stage recovered quickly, 
the temperature fell, the pulse, and urine quickly improved, but the 
nervous symptoms required repeated inoculation. It was used 
in maximum doses of 10 c.c. per diem. In cases in which the 
disease had been progressive for some time the serum acted slowly. 
In 1918 Netley and Blaizot showed that the so-called Brill’s disease 
in Paris is typhus, and that guinea-pigs rendered immune to the 
Parisian typhus arc immune to the Tunisian strain. 

Prophylaxis— Many observers (Maitland, Strong, Hunter, 
Jackson, CasteUaui, etc.) have demonstrated in practice the vital 
importance of louse destruction in the prophylaxis of the disease. 




and relapsing fever go side by side in an epidemic. Wc now know 
that the reason is because they arc both spread by lice. 

Climatology. —Typhus is essentially a disease* of temperate and 
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cold climates, and therefore is well known to occur in Europe and 
America. * * 

In the tropics it principally appears in places situated at high 
altitudes, or where thefe are cool seasons, in which case it disappears 
in a most remarkable manner as soon as the warm season sets in. 

In Africa it is said by Hirsch to be endemic in Nubia, and has been 
carefully studied in Egypt by Saudwith, where he says that it has 
been definitely recognized since 1836, and where a few cases are 
reported every year in the spring months. It is also reported 
from Tripoli, Tunis, Algeria, and Morocco. In Asia it appears to 
occur only in epidemic form in Asia Minor and Syria, but is believed 
to be endemic in Persia, and possibly also in Afghanistan, because 
it is said to be regularly imported into India by caravans from this 
count ry. In India an endemic area exist s on t he west ol the Indus, 
stretching from Beloochistan in the south to Yusufzai, Hazara, and 
Kashmir in the north, and then passing eastwards along the ranges 
of the Himalayas, where it is especially prevalent at Kulu, and also 
passing southwards into the district ot Rawal Pindi. In Ceylon 
we have met with a few cases in European sailors, who have, however, 
acquired the disease elsewhere, i t occurs in In< lo-China; in Northern 
China, where it is endemic, becoming epidemic every spring; and in 
Japan, where it occurs yearly in llie piovinoc of lliogo. It does 
not occur in Australasia or Oceania. I11 tropical America it is 
endemic in Mexico, rare in Central America, absent in the West 
Indies, the Guianas, Colombia, and Venezuela, and is rare in Brazil, 
though it is common in Peru and Northern Chili. 

This climatology depends upon the louse and the air temperature 
which is bust for the parasite to develop t herein. 

The Louse .—As Pedicultis corporis belongs to man, it can-go 
wherever man goes, but typhus fever does not, being absent in the 
tropics during the hot seasons. 

The Parasite .—-The fact that most observers believe that a low 
temperature is necessary for the development of the virus in the 
louse is borne out by the climatology, being limited to the cold and 
temperate climates, and only appearing in tropical or subtropical 
climates during the cold weather or in the hills. 

In Mexico it is found on the lofty plateau, in India in tlic hills, in 
Egypt and Northern Africa in the cool season, and it will be remem¬ 
bered that the clothes louse is exposed to the effects of air tempera¬ 
tures. 

Epidemiology. —Epidemics are caused by anything which favours 
the propagatioikof and dissemination of lice. The principal factors 
which do so are (1) massing together of people of all classes; 
(2) retaining these masses under conditions which render personal 
cleanliness and clean clothing difficult or. impossible. Such con¬ 
ditions are typically produced in times of war and famine, and exist 
endemically among the poor. To these we must add a third 
condition, (3) an atmospheric temperature! not too high— i.e., a 
Temperate Zone temperature. All this has been well exemplified 
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in the Serbian epidemic oi 1914-15, when nearly one-tenth of the 
population died from the disease. 

/Etiology. —The causal agent, wnich is unknown, is spread by 
means of the louse, Pediculus corporis de Geer, 1778. This insect 
obtains the virus from the blooa of a case in which it is present 
from the fifth to twelfth day, but in greatest abundance from the 
fifth to seventh day, and from which it is absent after the fall of the 
temperature. The louse requires some eight to nine days' interval 
before it becomes infective. It probably remains infective for the 
rest of its life, but it is not certain whether it passes the virus on 
to the next generation or not. When an infected louse bites a non- 
immune human being, some six to ten to twelve days elapse before 
symptoms appear. An attack of typhus confers an immunity 
upon man and susceptible animals. Natural immunity exists in 
many animals. 

With regard to Rickettsia prowazeki Da Rocha-Lima, 1916, 
Brumpt, in 1918, found that it was present in seventy-two P. corporis 
removed from healthy persons who never had had or subsequently 
did have typhus fever. The bites of these lice did not cause the 
disease in susceptible animals, nor did they infect the persons who 
handled them. Pedicuius humamts has no Rickettsia prowazeki. 
Brumpt’s researches tend to show that R. prowazeki is not the 
causal agent of typhus fever, while the observations of Arkwright, 
Bacot, and Duncan are favourable to Da Rocha-T.ima’s theory. 

Futaki m April, 1917, reported the presence of a spirocluete 
which he named S. exanthematotyphi Futaki, 1917, in sections of 
typhus kidneys and in the urine of patients, but in 1918 Mijashima, 
Kusama, Takano, Yabe, and Kauai proved that it was non-pat 1 10- 
gen ic to guinea-pigs and monkeys which are susceptible to the 
typhus virus. It therefore lias not king to do wit h typhus. Dochlc’s 
scarlet fever bodies have been found by Lopez Vallejo in typhus, 
but have nothing to do with either disease. Hort has described 
peculiar coccoid bodies in filtered blood. Bradford, Bashford, and 
Wilson state that they have grown minute bodies, similar to those 
they have found in trench fever. 

Pathology. —According to Zuelzer, the liver and spleen begin to 
increase in size during the incubation period, and reach their maxi¬ 
mum size at the commencement of the illness, while von Chiari 
looks upon the congestion of the conjunctiva as due to the action 
of the virus on the walls of the small vessels, causing perivascular 
infiltration, which he looks upon as a sign of the roseolar rash in 
this situation. 

The virus can produce immune bodies in inf eel ed animals. In 
man a second attack is rare, but has been recorded, and relapses have 
been known to occur. 

The virus lives in the blood from the fifth to the twelfth day, but 
is scarce after the seventh day and absent after the fall of the 
temperature, when it is evidently killed by the immune substances 
produced by the reaction of the body. 
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Morbid Anatomy. —Death is most common about the tenth day, 
being due either to the action of the virus of the disease or to com¬ 
plications such as pneumonia and septic infections. The spleen 
is enlarged and engorged if the post-mortem takes place up to the 
middle of the second week, bui not later. There is oedema of the 
lungs and hypostatic pneumonia, cloudy swelling and fatty degenera¬ 
tion of the heart, cloudy swelling of the liver and kidneys, and 
hyperaemia of all the organs. The corebro-spinal fluid may show 
a slight lymphocytosis. 

The muscles are dry and the rectus abdominalis may show 
Zenker's degeneration. The spleen is enlarged, dark red in colour, 
with juicy dark red pulp, while the kidneys may show punctate 
haemorrhages. 

Symptomatology — Incubation .—This varies from four to five 
to twenty-one days, according to the older view's, but the more 
correct opinion is some four to ten to twelve days. 



Prodromal symptoms are often entirely absent, or consist of vague 
feelings of fatigue, giddiness, and headache. 

Attack .—The onset is usually sudden, being characterized by 
frontal headache; pains in various parts of the body, of which pain 
in the chest, giving rise to the suspicion of pneumonia, is important; 
rigors; marked rise of temperature from ioi° to 104° F.; quick pulse 
(100 to 120); flushed face and suffused eyes: quickened respirations; 
and a sensation of great weakness. Rarely, however, the onset is 
slow and typhofti-like. 

Course .—The duration of the symptoms is from fourteen to 
eighteen days. During the first two or three days the temperature 
continues to rise at night, with remissions in the morning, to a 
maximum of about 104 s to 105° F. on the second to fourth days, 
during which time the tongue becomes dry, swollen, and cracked, 
with a thick brown deposit on.the dorsum, while the tip and sides 
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are red; nausea may be experienced, but vomiting is rare, and the 
bowels are either constipated or normal. 

The nervous system is early affected, the patient being apathetic, 
drowsy, with a dull expression. The changes in the blood are of the 
utmost importance, and should be carefully studied. There is 
sometimes an increase in the red cells, with a corresponding increase 
in the hemoglobin, and a leucocytosis, which is usually well marked, 
being on an average about 24,060 per cubic millimetre, but varying 
between the extremes of 8,000 and 54,000. The differential leuco¬ 
cyte count is also of importance, for in cases uncomplicated with 
malaria or other protozoal infect ions the polymorphonuclear increase 
is a characteristic feature, and may exceed qo per cent., while the 
mononuclears and lymphocytes may be reduced, especially if the 
case is to end fatally, while eosinopliiles are often entirely absent— 
a most characteristic feature in a case in the tropics, where worm 
infection is common. The mononuclear decrease is, however, not so 
evident in cases about to recover, nor is it present in natives in the 
tropics, who, of course, are liable to previous protozoal infections, 
and this may lower the relative polynuclear count in these regions 
to 60 per cent, or less. 

Though there, is sometimes an increase in the red and almost 
always in the white corpuscles, the specific gravity is said to be 
lower than normal, which is rather extraordinary,and must indicate, 
if true, considerable alterations in the plasma. As the disease 
progresses t lie rapidity of t he pulse increases, and mav reach 140 per 
minute, and is usually small and of low t ension. The blood pressure, 
according to Rizzuti and Scordo, shows nothing characteristic. 
The respirations are always quickened, and there are generally signs 
of pharyngitis, bronchitis, or broncho-pneumonia, while delirium is 
not uncommon, especially at night. 

The Rash .--Definite preliminary rashes are rare, but there is 
often very marked flushing of the face, neck, and upper part of the 
chest, with a cutis marmorala or subcuticular mottling of the skin 
of the lower part of the chest and abdomen. The true rash appears 
on fourth to fifth day, in the form of roseolar macules, like those 
seen in typhoid fever, but often more abundant. They arc first, 
seen upon the abdomen, and later spread to the chest, arms, and legs 
on the two latter of which, at all events in recent epidemics, they 
are rare, although, according to the older authors, they first appear 
and are most abundant in this position. The roseolar spots at first 
disappear pn pressure, and later some of them may slowly fade 
away, while others, ceasing to disappear on pressure, become 
petechiae, though it is rare for them to develop the djtrk blue appear¬ 
ance of the petechia? of such eruptions as those of purpura. This 
petechial eruption must not be confused with flea-bites, which are 
characterized at first by a central haemorrhagic spot, which is 
surrounded by a circular hypenemic zone, disappearing on pressure 
and fading in a day or so and leaving a perfectly circular, dark red, 
uot raised petechial spot which docs not disappear on pressure. 
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A petechial eruption may also appear somewhat later, but is often 
wanting, and when widespread is an indication of a bad prognosis. 
A miliary eruption may appear later in the attack, and be followed 
by a desquamation. After the appearance of the eruption the leuco- 
cytosis becomes more marked, as do the nervous symptoms, the 
patient suffering from severe delirium, which may become quite 
violent; or he may show a stuporous condition, which becomes 
a semi-coma, and in fatal cases deepens into a profound comatose 
condition. 

Termination .—As a rule the duration of t he fever is from fourteen 
to eighteen days. On or about the fifteenth (lay tlic temperature 
generally falls by crisis or by rapid lysis, which may extend through 
three to five days, the rash fades, the spleen becomes normal, the 
leucocytosis increases, and convalescence begins. 

In more serious cases the toxemia may become severe during the 



Fig. 652.—Temperature Chart op Typhus Fever. 
(Chart made by Dr. G. C. Shatlock.) 


first week, and the patient may die from the seventh to tenth day 
or even earlier. 

Convalescence .—This may be slow, and not rarely there is danger 
during this stage, as the general conditio inn ay not improve with the 
cessation of the fever, and death may ensue some two to three 
weeks after defervescence. In such cases the pulse does not 
improve, and the patient becomes weaker and weaker until lie dies. 
These are very trying cases for the medical practitioner. Myocarditis 
may develop during this stage, and shows a weak irregular pulse. 

varieties .—The varieties which may be mentioned are: 

(1) Mild or ambulatory cases. (2) Abortive attacks. (3) Malignant 
attacks, causing death on the second or third day. (4) Typhus sine 
exanthem—i.e., typhus without the rash. (5) Typhus in children. 
This is usually mild, and it is said that death m uncomplicated 
cases properly looked after is rare. Moreover, these cases are im- 






1336 TYPHUS 

portant because they are apt to be missed. Rigors arc rare, and 
often the temperature rises by steps, while the fever lasts only some 
nine to thirteen days. Bronchitis is frequent. The spleen is 
constantly enlarged, but the rash is generally scanty. Insomnia 
is not frequent, but high temperatures oft en occur. Children remain 
throughout the illness in a condition of semi-stupor, and waste in a 
remarkable manner. (61 Typhus witli an exl ensivr exantlicm all over 
the body and into the mouth, with or without patch's of gangrene. 

Complications and Sequels. — Mixed infections with relapsing fever, 
malaria, pneumonia, typhoid, and acute miliary tuberculosis occur. 
Complications are:—Parotitis, ending oft on in suppuration, gangrene 
of the feet, and polyarthritis, neuritis, hemiplegia, severe mental 
depression, amountirig almost to melancholia (seen during convales¬ 
cence! may be mentioned. Also bubonic swellings, venous throm¬ 
bosis, diarrhoea, otitis media, abscesses, and boils occur, while 
jaundice, endocarditis, and meningitis are rare, but myocarditis 
is fairly common. 

Diagnosis.- -This mav be most difficult, especially in children. 
The cardinal points in the diagnosis are-— 

(a! Incipient Typhus.---(i) The sudden onset, with sometimes 
headache, rigors, and vomiting. (2! The congested eyes and face, 
and the subcuticular mottling of the skin over the chest, {3) The 
mental confusion and stupor, asocialed with the log-like attitude 
of the whole body. (4I The leucoeyt osis. 

(?>! Fully Developed Typhus. —(i) 'Jhe typical rash. (2! The 
Icucocytosis. (3! The history of the sudden onset, etc. 

Remarks on the Diagnosis.- -T.ntrocylosis aver.ages 24,000 per 
c.mm., and is present in proportion to the gravity of the illness: 
it is therefore of double value, diagnostic and piognostic. It 
persists through the fcver.ljand declines after the return of the tem¬ 
perature to normal, and reaches the usual count on or about the 
twelfth day after defervescence. 

The differential count shows polymorphonuclear leucocytes 
65-78 per cent., lymphocvt es 23 34 per cent., mononuclear leurocvt es 
7-14 per cent. Rosinophile leucocytes are rarely met with, but in 
rare cases may reach to 2-6 per rent. 

Weil-Fclix Reaction. —From the blond of patients suffering from 
typlius Weil and Felix isolated a bacillus, which they grew on 
agar and called X 1(| , O. This was completely agglutinated by the 
scrum of typhus pitients. 

For the reaction the organisms must be grown on neutral agar 
slants, and must be alive. Cultures of two to three days' growth 
are best. The reaction is said to be positive on the sixth day of the 
illness, and to be useful in retrospective diagnosis. Some observers 
believe that the reaction is duo to a mixture of the true virus with 
B. protens , but others consider it to be of the nature of a par agglu¬ 
tination. The organism X 1B belongs to the Bacillus prnteus group 
of organisms. It is not suggested that the organism has any causal 
effect in the production of typhus fever. Tt may give complement 
deviation when used as an antigen with typhus serum, wliichTig 
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negative to Wassermann’s reaction. A modification of the Wcil- 
Felix reaction with killed X, l( is called ‘ Neuber's diagnosticum.' 
It is praised by some and condemned by others. 

The differential diagnosis has to be made from pappataci fever, 
dengue fever, relapsing fever, malaria, 4 cntcroidea' fevers, rat- 
bite fever, ccrebro-spinal meningitis, pneumonia, septicaemias or 
pyaemias, and uraemia. 

From pappataci fever it can only be recognized at its commence¬ 
ment by the presence of leucocytosis and the absence of leucopenia, 
and the same holds good for dengue fever. 

From relapsing fever it may be diagnosed by a blood examination 
showing the absence of spirochadcs and the presence of leuco¬ 
cytosis, as well as by the clinical symptoms, but especially the 
mental disturbance. 

From malaria it can only be separated by the absence of the 
malarial parasites, which may be present in double infections, and 
by the leucocytosis. 

From * enteroidea ' fevers it may be distinguished by the often 
abrupt onset, by the leucocytosis, and by the absence of the 
specific ' enteroidea ’ organisms in the blood and fa i ces. 

From rat-bite fever it may be known by the absence of the mark 
of .1 rat-bite, absence of ihe enlarged lymphatic glands, and of the 
spirochret es i 111he blood. 

From cerebro-spinal meningitis it may be told by the clear cerebro¬ 
spinal fluid containing no meningococci, and by the absence, of stiff¬ 
ness of the neck, Kernig’s sign, and the presence of the typical rash. 

From pneumonia it may be parted by the absence of definite 
apical or basal dulncss, of the bronchiarrespiration, as well as by 
the character of the sputum, with absence of blood. 

From septicamias and fyeomias by blood culture* showing an 
absence of pyogenic organisms, by the absence ot blood destruction, 
and by the presence of cerebral symptoms. From septiceemic 
plague it can be distinguished by the course and blood cultures. 

From urcumia it is known by the presence of fever and by the 
analysis of urine. 

From 4 flea-bites ’ the diagnosis, of course, has only to be made 
in cases of fever, and can be done by the history, the. patient often 
stating that the rasli was in existence a long time*bcfore the fever. 
The distribution is on the limbs equally to the body. The rasli is 
composed of a number of petechial spots of a dark red colour and 
perfectly circular in outline (sec p. 1334}. 

From smallpox, by absence of the fall in the temperature on the 
fourth day, absence of shotty papules appearing on the face on 
the fourth day; but the diagnosis in times of contemporaneous 
epidemics may be almost impossible. When in doubt and before 
the specific rash appears the presence of well-marked vaccination 
marks arc in favour of typhus. 

From influenza, by the absence of the catarrhal symptoms. 

From plague, by the absence of the buboes and tiic plague bacilli 
therein 
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To facilitate the diagnosis in cases of typhus with a faint rash Dietsch 
recommends applying a rubber band round the arm. This procedure makes 
the rash below the point of application more visible, and may cause forma¬ 
tion of pctochiac. 

Prognosis. —The case-mortality is variously stated as being from 
io to 50 per cent. The signs indicative of serious trouble and grave 
prognosis arc the absence of cosinophiles in the blood, decrease in 
the number of the mononuclears, slow pulse, severe petechial erup¬ 
tion or nervous symptoms, alcoholism, pulmonary complaints, 
meteorism, gangrene, and cyanosis of the face. 

The signs indicative of a hopeful prognosis are an increase in the 
eosinopliiles and mononuclears, the absence of the petechial erup¬ 
tion and slight nerve, symptoms. 

Mortality is low in the young and extremely fatal in the old; 
it is slightly more fatal in males Ilian in females, while alcoholism, 
kidney disease, arc bad prognostic elements, as is a fat or very 
muscular subject. Pregnant women generally abort, and this 
complicates the chance of recovery. Complications are generally 
serious in regard to prognosis. 

Treatment.— -The patient should be placed in an airy, well-lighted 
room, sparsely furnished, and placed upon a diet of milk, broths, 
jellies, etc., while plenty of water is allowed to be drunk. Careful 
attention and nursing are required, especially when delirious 
The temperature should be controlled by cool sponging, and the 
nervous symptoms by icc to the head, liyoscin, bromides, or mor¬ 
phine, while the heart is supported by hypodermic injections of 
strychnine, digitalin, etc. Nicolle finds that the serum of convales¬ 
cent cases for ten to twelve days after the temperature has fallen 
to normal has prophylactic and curative properties when given in 
doses of 20 c.c., repeated it necessary, and has manufactured a 
special horse serum for this purpose. He suggests that in grave 
cases it should be given intravenously. Salvarsan and neosalvarsan 
have been tried without any great success. 

Prophylaxis.— This is summarized in one word, * lousing,' in which 
we include the destruction of lice on the person and on the clothes. 

The procedure is sufficiently simple; the person goes into a room, 
takes off the clothes, which are steamed or boiled, passes into 
another room, and is sprayed with kerosene oil or petrol, passes 
into a third room, and receives clean or sterilized clothes. 

The sterilization of the clothes may be conducted by boiling, 
but better still by making them into lightly packed bundles and 
placing them into a truck or room into which steam is blown. This 
is easiest done in.a truck, the steam being brought from the engine. 

A campaign against lice may 1 >e conduct od on the following lines:— 
A. Methods applied to Man :— 

I. Give illustrated lectures, so that people may understand about 
the louse, its habits, its association with disease, and its 
prevention. 

II. Advocate the use of soap and water and of the frequent bath, 
as well as of clean linen frequently changed. 
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B. Methods applied to the Untie :— • 
I. Pedulieides :— 



(6) Moist HSat .—Lice and nits are killed instantaneously by 
moist beat at or over 8o° C. 


This is the method most used for clothing, which may be 
boiled or exposed to steam, but must not be in tightly 
rolled bundles. 

C. Chemicals :— 

For Use on the Person.- Kerosene oil or petrol spray or vaseline, or 
crcsol soap. 

For Use on Stored Clothing. —Naphthalene. 

II. Lice Repellents :— 

Hut ter-class patients:—Dusting powder ol menthol 3-5 
grains, zinc oxide x ounce. 

Poorer-class patients:—Naphthalene as a dusting powder. 

III. Special Points :— 

Head Lice. —Shave the head or cut the hair very short, or 
wash the hair thoroughly with x in 40 carbolic add lotion, 
which is left to act for an hour, the head being wrapped 
up in a towel in the form of a turban. Then wash the 
head with soap and water and apply a dressing to any 
raw areas, carbolic vaseline (2 per cent.) or white prcdpi- 
4 ate ointment may also be used to destroy head lice. 

Uody Lice.— -The following drugs arranged in order of effici¬ 
ency (accordingtoCastellani and Jackson) may be used:— 

x. Petrol and kerosene oil. 

2. Plain vaseline. 

3. Guaiacol. 

4. Anise preparations. 

5. Iodoform. 

6. Lysol, cyllin, etc. 

7. Carbolic add, 5 per cent. 

8. Naphthalene. 

9. Camphor. 

IV. General Insecticides :— 

The experiments of Castellani and Jackson in Serbia have 
demonstrated that pyrethrum is a very feeble pedicuii- 
ddc, while sulphur, boric add, perchloride of mercury, 
when used in powder, have no action whatever. 

Substances which may be effident pediculiddes may, how¬ 
ever, have little or no action upon other insect parasites 
of man, such as bugs and fleas. For* example, iodoform 
will kill lice in ten to fifteen minutes, but luis no action 
on bugs and little on fleas. Pyrethrum acts more power¬ 
fully upon bugs than upon lice. In order to formulate 
a general insectidde several chemical substances must 
be combined. As an example of a general insectidde 
for use against lice, bed bugs, and fleas, the following is 
given:— 

Equal proportions of naphthalene, previously soaked in 
guaiacol or creosote, pyrethrum, zinc oxide. 

The wearing of undergarments made liceproof by soaking in 
various disinfectants (crude carbolic add and soft soap 
emulsion), as recommended especially by Bacot, is useful. 
Legroux’s ‘ sachets * or small bags containing naphthalene 
treated with dtroneHa'oil may be used. 
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SPOTTED FEVER OF THE ROCKY MOUNTAINS. 

Synonyms. —Black fever. Blue disease. Rocky Mountain spotted fever, 
Spotted fever of Montana, Rocky Mountain fever, Piroplasmosis hominis. 
Spotted fever of Idaho, Tick fever of the Rocky Mountains. 

Definition. —All acute endemic iebrile disorder, associated with 
a petechial or purpuric erupt ion of the skin, which occur?, alter the 
bites of infected ticks, Dcrmaccntur undersoni Stiles, 1905 (which 
is the same as D. vennstus Banks, 1908), and probably other ticks— 
e.g., D.molestus and D. maintains —in certain regions of the Rocky 
Mountains. 

History. —-The first case of the disease is believed to have 
occurred in Bitter Root Valley, in 1873, and from that date until 
uyrz it is said that about 200 cases wen* observed, with a mor¬ 
tality of 70 to 80 per cent. During this period it was generally 
known as the 'black fever,’ the ‘blue disease,’ or the ’ spotted 
fever.’ 

In 1898, according to Anderson, Major M. W. Wood made an 
unpublished report on the disease to the Surgeon-General of the 
United States Army. In 1899 Maxy wrote a paper on ' The So- 
called Spotted Fever of Idaho,’ which he described as an acute, 
endemic, non-contagious, but probably infectious febrile disorder, 
characterized clinically by a continuous, moderately high fevei, 
severe arthritic and muscular pains, and a profuse petechial or 
purpuric eruption of the skin, appearing first on the ankles, wrists, 
and forehead, but rapidly spreading to all parts of the body. In 
1902 Gwim and McCullough read separate papers on the disease 
at a meeting of the Montana State Medical Association, and in the 
same year Wilson and Chowning were deputed to investigate it in 
the Bitter Root Valley. As a result of their investigation, they 
concluded that it was caused by a Piroplasnta. They believed this 
Piroplasma to be parasitic in a squirrel ( Spermophilis columbianus), 
and to be spread to human beings by a tick, Dtrmacentor reticulatus 
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, ( D. andersoni 4 ), venustui s Banks nec Marx). In 1903 Anderson 
was instructed to investigate the disease, and as a result of his 
inquiries he supported Wilson and Chowning as regards both the 
parasite and the tick. In 1905 Stiles published his zoological 
investigation into the cause, transmission, and source of Rocky 
Mountain spotted fever, in which he failed to find evidence of the 
existence 01 the parasite in man or squirrel, and of the transmission 
by the tick. His researches were supported in the same year by 
Ashburn. In 1906 King found distinct experimental evidence of 
the transmission of the disease by the tick. From 1906 until his 
recent death Ricketts has been working at the aetiology of the 
malady, and lias proved that the tick D. andersoni spreads the 
disease—a conclusion which he has supported by experiments on 
guinea-pigs and monkeys: but he says that the credit for proving 
the transmission of the disease from man to man by the tick must 
be given to McCalla and Brereton. In 1908 Ashburn and Craig 
published an excellent paper on this and the tsutsugamushi disease, 
which they indicate to be distinct from one another, and in this' 
paper Ashburn accepts the transmission by the tide. Ricketts 
in 1909 found that there were really two different ticks implicated 
in the spread of the disease, aud these were recognized as D. 
venustus Banks, 190S —D. andersoni St lies = D. venustus Marx, 1897, 
pro parte, and D. modest us Banks, of which we have been unable 
to find a description. It is obvious that there is great confusion 
as to the correct nomenclature of the t icks causing this fever. We 
follow Stiles, and call the best-known tick l). andersoni. 

Climatology. —The disease is only known in the United States, 
in Washington State, Oregon, Montana, Idaho, Nevada, Wyoming, 
Utah, and Colorado. It lias not been reported from New Mexico, 
as far as wc know, but the causal tick is found there and the lever 
probably exist s therein. In Mont ana it is found in the Bit! er Root 
Valley, on the eastern slopes of the Bitter Root Mountains, and 
from there to the western bank of the Bitter Root River, by which 
it is apparently bounded, t he worst area being from I.o-lo to Como, 
a distance of about fifty miles in length, but only about four to five 
miles in breadth. This country has a considerable snowfall, which, 
though it begins to melt in March, lies on the.mountains until mid- 
June. The melted snow drains into the river, Which does not reach 
low-water until July. It is only during this period that the ticks 
' (D. andersoni) appear in large numbers, and infest men and animals 
who pass through the forests, thickets, and uncultivated regions. 
The disease is also known at Rock Creek, 20 miles, and at Bridget, 
200 miles, east of the B itt er Root River. In Idaho it occurs through¬ 
out the entire valley oftlic Snake River, including its tributaries, 
and the foot-hills in the neighbourhood. In Wyoming it js found at 
Cody and Mcetceste. In Nevada it is only known in the north, 
in the valley of the Quinn River, where it was recognized as far 
back as 1887. In Oregon it is said to be mild, and to be found 
only in the eastern portion, towards Idaho. 
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In 1915 it was noticed at Ismay and Fallow in^Hontana, which ' 
was an extension of its distribution. Possibly it occurs in Alaska. 

It will be noted that these districts extend from 40° to 47 0 N. 
latitude, and that the elevation is about 3,000 to 4,000 feet above 
sea-level, and are sharply defined regions in valleys or at the foot 
of lulls. 

Wilson and Chowning noted that the cases occur from March to 
July, as is shown by the following list, taken from their report:— 

MmcIi ■■ •• •• 0 cases 

April * * • • ■ ■ • • ■« 2^ ip 

lyjfty •• •• • • •• 46 1 p 

June .35 „ 

July . 5 >> 

Spnng (exact month not known) .. .. 10 ,, 

Total .. .. 126 cases. 

This seasonal occurrence is associated, as stated above, with the 
prevalence of D. andersoni during the same months. There is a 
growing suspicion that there is a difference between the Montana 
and the Idaho strains of infection. 

JEtiology.—According to Wilson, Chowning, and Anderson, the 
cause of the disease is a Pirnplasma, but Stiles, A si ib urn, and 
Ricketts have failed to find this parasite. Stiles, Ashburn, and 
Craig seem to have thought that the disease was due to a 
trypanosome. If so, this has not been confirmed. The bacterial 
growths so iar obtained from cultures of internal organs or of the 
blood can be considered as merely accidental contaminations. 

Ricketts has shown that blood taken from a human being suffer¬ 
ing from tin* disease can be inoculated successfully into guinea-pigs 
and monkeys (Mac act is rhesus), and that the transmission from 
animal to animal can go on apparently indefinitely (100 generations). 
These inoculations produce a disease characterized by an incubation, 
a fever, an eruption, and post-mortem appearances similar to those 
found in human cases. No bacteria can be cultivated from the 
internal organs or blood of the infected animals, but the virus exists 
not merely in the serum, but so closely attached to the corpuscles 
(white and red) that it cannot be separated from them by washing; 
moreover, it will not pass through the pores of a Berkefeld filter. 
Immunity follows an attack, and hyperimmunity can be induced 
in guinea-pigs. 

Fricks by centrifuging infected serum for four to six hours at 
2,000 revolutions per .minute separated a virulent deposit, m which 
he found in the scrum bright red granular and light blue bodies 
when stained by Giemsa and in the corpuscles elongated cliromatinic 
bodies. He hesitates to draw any conclusion concerning these 
bodies, but thinks that the virus mult iplies in his cult ures. Wolbach 
finds diplo-bacillary-likebodies, resembling those found by Ricketts, 
in large numbers in endothelial cells in and around vessels and 
lymphatics, and in the muscle cells of vessels. He thinks that these 
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organisms may possibly be allied to spirochetes. He has been 
unable to cultivate them. 



l‘jg- 653: M,ile. 



, Fig. 654: Fi-malt*. > ' . 

Figs 653 and 654 .—Devmaoentor andersoni Stiles, 1905. 

The virus can lxe acquired and transmitted by the larva, the 
flvmph. and the male or female adults of Dematocmtor andersoni; 
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and in a few instances can pass through the eggs into a second 
generation'of ticks. According to Ricketts, the Idaho disease is 
spread by Dennatoce/Uor modestus, and (he Montana by D. venuslus 
Banks, 1908, noc Marx, 1897 ( = Z>. andersuni Stiles, 1905). lie is 
inclined to think that there is a difference between the two forms 
of fever, especially as the former has a death-rate of some 5 per 
.cent. and the latter of about 90 per cent. 

Infectpd ticks are found but sparingly in Nature. Thus, of 
513 ticks found on animals, 296 or more were allowed to attack 
guinea-pigs, with the result that only one of the animals took the 
disease after an incubation of seven days. The infected guinea- 
pig was found to have thirty-six in.de ticks upon it, all of which 
had come from a horse. 

A tick fed on a human being suffering from the disease com¬ 
municated it first to a man and afterward* to .1 woman by its 
bites. Ricketts, examining the blood oi patients and the eggs of 
infected ticks, hns observed peculiar bacillary-like structures, 
which show bi-polar staining, lie has not succeeded in cultivating 
the germ. Wolbacli in 1910 and 1918 has confirmed Ricketts' 
observations. Arkwright, -Baeot and Duncan consider the Rickett¬ 
sia bodies found in Rocky Mountain Fever to be slightly larger and 
usually longer and more lancet-shaped than tho«e observed in typhus 
and* trench fever. Michie and Faisons have no doubt that the 


infective agent is in the salivary glands of the tick. Transmission to 
a tick requires twenty four hours, and infection of a guinea-pig one 
hour and forty-live minutes at least. The tick is the natural 
reservoir of the parasite of the disease and ves ujjon domestic 


annuals, horses, and cattle, as well a.-, upon six varieties of wild 
rodents, including Ci/ti/ns n-lumlnahns and Marmnla ifavtiviitcs, and 


the j.ick-rabbit: but according to Fucks sheep aie unsuitable as hosts, 
but this has failed to bo confirmed, filieic is 110 doubt that the 


parasite of the fever multiplies in the ti< k, and there seems to be an 
opinion that Dermaloccutor amiersoni l>. vennstus) ill Montana 
produces a fever with a on per cent, mortality, while J). maintains 
m Idaho one with a 5 per cent, mortality. See also Chapter XXXV. 

Willi regard to j)n\Usfu>sihg ciiuscs. Iherc are sex and age in¬ 
fluences to be noted. Men are more frequently attacked than 
wbmurt, and the most common age is from fifteen to fifty 
years, both of which merely signify that persons performing out¬ 
door woik run a greater risk of infection than those otherwise 
employed. 

Pathology. —-During the fever the \ iru>* can be found in the red 
and whit 0 cells as well as in t he scrum. It also exist s in t lie liver and 


spleen. 

Morbid Anatomy.— Rigor mart is is well marked, and the skin shows 
lividity in dependent and petechia* in non-dependent marts, and at 
times the marks of the tick-bites may still be visible. *' 

The pleura, lungs, and pericardium, and most of the organs, are 
normal, but petechiae may be seen mi the epicardium; while the 
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liver and spleen are enlarged, congested, and soft, and the kidneys 
arc congested, and may show snbcapsular haunorrhuges. 

Hlsto-pathology. —'J'iio microscope shows capillary congestion of 
the organs, with an excess of leucocytes, and an extravasation into 
anti pigmentation of the skin. Acme parenchymatous degenera¬ 
tion* oi the heart muscle, the sp’een, liver, and kidneys, are also to 
be noted. 

Symptomatology - - Incuhiilion .—-The men bat ion period varies from 
two to se\ eii days, during which prodromal a, in the lonn oJ iiritahon 
in the tick-bites, Ironi which pains may radiate, and chilliness with 
malaise and nausea, may be experienced. 

Onset, ---rhe illness oiten begins wiill a distinct chill, accompanied 
by severe headache, pains in the back and o'.hei parts oi the body, 
and a lapid ri-»»* oi tempciatuie to io \ m inq 1 F., associated with 
a furled tongue, a dry hkin, mIIow and congested conjunctive, an 
lrrnatiug cough, at times cpjslaxis, and the passage oi febrile 
urine. 

The fever continues to rise, with slight morning remissions, 
until a maximum ot 105' to 107'' 1\ is reached about the ill ill to 
the twelfth day. About the ihiid day (second to seventli) a 
macular eruption appears on the wusts and ankles winch quickly 
spreads lip the .unis and legs on to iln* back, forehead, chest, and 
abdomen, so that the whole body b mehuled in about one to two 
days, riie macules vary 111 si/.e iiom 1 to 5 millimetres in diameter. 
They are not elevated, and at first de.q.piai on pressure, but 
liter become permanent, and linally Him petechial about the sixth 
to the tenth day. Associated with ihe 1 nipt ion is a dusky-red 
mo'tliug oi the skin, and oiten a subic 1 eiio tinge of both the skin 
and tlie conjunctiva*. Tin* eruption i", howivu, by no means 
always well m irked, anil, m fact, 1111J1I cases have bu*n leported 
in which it was absent. 

The. pulse b from the first very rapid, reaching from 110 to 150 
per minute, and not as a rule 111 proportion to the temperature. 
At first full ami stiong, 11 Incomes gradually leebler and smaller, 
and is oiten diciotic, and in scv. re cases may be intermit tent and 
irregular. Tlu* blood shows a diminution of the erythrocytes and 
haemoglobin, with a slight mcn.he 111 tlit* total nninbei of leuco¬ 
cytes and a relative mciease oi tin* mononuclear leucocytes; but 
in considering these blood-conn:s, allowance must be made for the 
altitude at which tin- disease occm-. (hah m;i of the face and 
iimbs may be present in severe cases 

Course .-—At iirst tin* tongue js coveted by a thick white fur, but 
later it becomes dry, cracked, and brownish, and sordcs collect on the 
teeth. Nausea may be present during tin* first week, blit is mote 
common in the second, and generally lasis t ill the end of the illness. 
Constipation is usually present throughout the. attack, and the 
liver is often slightly enlarged, while the spleen extends beyond the 
co.dal m irgin, and is tender. There is usually a slight sore throat, 
and there may be signs of a mild bronchitis) associated with an 
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increase in the number of respirations, which may reach from 
twenty-six to sixty per minute. 

The urine presents the usual febrile character, and often contains 
a trace of albumen, which occasionally may reach considerable pro¬ 
portions, and bo accompanied by a few granular casts. More 
rarely the urine nny be scanty or even suppressed. The mind is 
usually clear, but in severe cases a low muttering delirium inav 
occur. 

Terminations .—After the fever has reached its height on the iiftli 
to the twelfth day, the temperature either declines by lysis, and 
recovery takes place, or it remains high, and, a typhoid state de¬ 
veloping, death ensues. If 1 lio former event to take place, the 
temperature, falling by lysis, reaches normal about the fourteenth 
to the eighteenth day, the eruption commences to fade, and 
despum it ion begins, which extends all over the body, while the 
other symptoms gradually abate and the patient becomes convales¬ 
cent. If, however, death is to ensue, the temperature remains about 
104° to 10(1 J F., 1 ml sometimes shows a sudden final fall just before 
the fatal event. 

f'on::alcscenre. -Convalescence 111:1 v take r»onie 1 inn , and it is said 
that the sites of the erupt ion are clearly visible even twenty-four 
days after recovery if a warm baili is taken. 

Complications. —Pneumonia is a comparatively frequent com- 
plic it ion. but gangrene of the fingers, toes, and skin of the scrotum 
and penis may occur. Nephritis, cardiac weakness, and meningitis 
arc possible complicat ions. 

Diagnosis. —The m daily may l>e dtllieult to differentiate from 
typhoid fever, typhus, and the Japauesr 1 iwi fever. From typhoid 
fcoc-r it can he distinguished bv the more acute onset* tin- petechial 
eruption, commencing 011 the hand.s and wrists, the absence of 
marked intestinal symp’onis, and llu- presence of leucocytosis. 
In doubtful cases all the modem b icteriologieal methods— serum 
reaction, search for the Bacillus typhosus in the blood, siools, and 
urine —will have to be used to exclude typhoid. 

The distinction between spoiled fever and typhus on clinical 
grounds seems to us impossible. Though in typhus the disease 
may end more ofien by ciisis than by lysis, all ^ho other clinical 
symptoms, and the appearance of the erupt ion, are practically 
identical; in fact, Sambon and others believe that the Kooky 
Mountain spotted fevet and typhus an: llic* same entity. Possibly 
typhus and Rocky Mountain spotted fever are due to two varieties 
of the same organism, or two very closely allied species, in the same 
way as African, European. American, and Asian relapsing fevers 
are due to very closely allied organisms. It lias been noted that 
guinea-pigs are susceptible to inoculation of Rocky Mountain fever 
virus. Inoculation of blood, especially if taken at the end of the 
febrile stage, produces pronounced swelling of the scrotum in 
guinea-pigs, and this lias been suggested as a test to differentiate 
Rocky Mountain fever from typhus. Recent immunological studies 
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have thoroughly established the dilferencc between Rocky Mountain 
fever ami typhus. 

The I'iitl&ugamushi fever may present a course very similar to the 
Rocky .Mountain spotted lever, but the presence of one or more 
eschar? near the genital? or the axilla, and the. eruption begin¬ 
ning on i lie face, and not becoming petechial, are characteristic. 

Prognosis.— It appears that the prognosis is much more serious 
in some localities ih.in in others. In Montana the mortality has 
been as high as rju per cent., while, in Idaho it has always'been 
very low (5 per crtil.i. The reason for this difference may he that 
there are two distinct vaiieth-s, one spread by P. utnlersovi ( 1). 
venitsius) and the other by D. nut unit its. When the eruption is 
not much marked and not gt m-r.di/ed, the piognosis is favourable. 

Treatment. -Quinine has lam advisi-d and given m huge doses, 
hut it doe-, not -lu>w any-pi-nli.* olfoot. Atoxvl and salvaisan have 
no effect, \dreii.dm lias also been ad\ised. Tin* tieatmeiil can 
be only ?vmptom.uie. J'o relieve the se\ere headache cold appli¬ 
cations ni.iv be used, or, with prudence, small doses j>| antipyrin, or 
pyramidon, or Dover'? powder?. Large quant iti» ? ol water should 
be drunk, so as to tliir-h out the kidnevs. Tin water maybe slightly 
.Lcuhilited. Tepid '.ponging i? useful and refuelling. When the 
temperature 1 i?e? above r'13 ’ l'., cold -.ponging should be used, and, 
if necessary, the cold bath «>i cold pack. Should the pulse become 
small and irregular, e.udi.ie •aunul.mts must be admmisteied. 
Hie room should be daiki-ued, .1 in I the paiii-nl k< pi undisturbed. 

Hie diet slumid be lii|uid, rliu ll\ milk and biotli?. Alcoholic 
stimulants mav be indicated iu -nine e.i 
Prophylaxis. I 111*, mav beeonsideri d undt r two he.uhiigs: - 

hr 1 Man. 


(ci) .1 fitn. 1 in? consist*, in a \ oulmg a? much as possible localil ies 
where the ticks aie abumlaiif, and de*«tru\itig these arachnid?. A 
t ick should be removed by applying ammonia, turpeiil me, kerosene, 
or carboliy.ed vaseline, and tin 11 the bite may be cauterized with 
pure carbolic acid. Some ;uitlr>rit ie? advise the internal adminis¬ 
tration ut ijiiiuiuc, but tin- doe? not prevent the development of 
the. fever. 

(//) The Tick. The prophylaxis campaign against the tick is 
divided into:- — 


1. Destruction of 1 ick?. 

2. Removal of natural tick hosts. 

3. Protection ol domestic animals against the lick. 

lhcsc ends are accomplished by periodic dipping of cattle and 
horses in the usual arsenic snlnl ion t o dost roy the ticks, by poisoning 
and shouting rodents, by restricting the movements of domestic 
animals from infected areas, and prohibit ing the entrance of animals 
into these areas during the period from February to J uly. 
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The arsenical solution used as a dip is composed of the following 
ingredients:— 

Sodium carbonate .. .. .. .. 24 pounds. 

Trioxide of arsenic .8 

Pine tar .. .. .. .. .. .. 2 gallons. 

Water .. .. .. .. .. to 500 

A galvanized lank is used containing 30 to 40 gallons of water, which is 
brought to the boil The sodium carbonate is now added and dissolved by 
stirring, and then the arsenic is dissolved in the same way. The fire is now 
stopped and the pine tar added in a thin stream and thoroughly mixed by 
stirring. The solution so formed is the stock and can lx* diluted to 500 gallons 
as required. 

THE INTERMITTENT TICK FEVER OF WYOMING. 

Definition.- -An intermittent fever due to the bite of Dermacenlor andei- 
som. 

History and Geography. — I'lus i.-vu* w.is desuibed bv KieJIer in 19*17 :ls 
Ix'ing lound at Foil \). A. Russell, in Wyoming. United States of America, 
but lus account so far has not lieen confirmed. 

/Etiology. — The lever < oim^on nlti r the luteol />. anders-ini —/.#*., the same 
lick which causes the spotted le\ei of »lu* Rocky Mountains—but no specific 
organism lias mi l.ir been described. 

Symptomatology. Hu imnbaiion pel n id vanes Irom three to seven days, 
alter which the disease Ivgin- suddenly with .1 rigor, n.uisca, vomiting, ami 
pains in the joints and must le-. The temi>.*ratine rises between 103° and 
104° and continues high foi twenty-four <0 forty-eight houi.s. after which 
.1 remission of foily-cigln hour- mriiis, and then another attack, and so on 
for three to seven attacks l/*ss lrecjuemly the atiuik re>embleS typhoid, 
with <l laddi r-like using 1 empiT.it un: and abdominal symptoms, but Widal’s 
reaction is absent. Theie 1-. marked decrease of the erythrocytes and hemo¬ 
globin. and a slight lymphocytosis, due to increase in the number of the large 
mononuclear leucocytes. 

Treatment.- Uypodi miii injn lions ol aim. tin in some lorin arc rcioin- 
mended as tin* ln-»l treatment lot the disease Salvai.san should lx* tried. 
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TSUTSUGAMTSIII FEVER AND ALLIED 

FEVERS 


Synonyms—• Definition- - Hi.->tcuy---nim..li*]n}.’\ —- J-lioIogy - Pathology-— 
SyrujitoniiitoJci^y-- J >]<ignosis- - I'roynn-us- ‘1 rcatuu nl •- Pmjihylaus-- 
Allied levers- JteJert in.es. 


TSUTSUGAMUSHI FEVER. 

Synonyms. Japanese l<i\er fevei, J-loml fe\er, Isliitnl disease fShima 
chae.ese) Kedcim diiejise (' ked.mi ’ js the Jian loiise). Akainushi disease 
(' mu du * is the JapineM* loi lniji 01 m-.ee t ;' akmmisl'i * means ‘ red jn»e«,t '), 
SUiTiia muslii disi-a-e hug disease), 'Joihu Inn, Sliashitsu. Pseudo- 

typhus 

Definition. Tsulsiigumiishi diM-a-e is ail «n.ute endemic febrile 
disorder caused by the bite ol a mite. MuiotninhiJii.m akufnushi 
Brumpt, K|jo, producing a sin.dl local neciotie area, painlul en¬ 
largement oi the proximal hmphutic glands, and an exaiitlicmatons 
erupt ion. 

History.--Tsutsiigamuslii disease is said by Ashburn and Craig 
to have been inenlioind undei the tetm ‘ sJiasJiitsti ‘ in Chinese 
writings more than one thousand yo.ns ago, when it was described 
as a fever due to the bite ol a milt, which produced a pustule in 
summer-time m people who enured those paits ol the country 
which had been Hooded by the spring tains. The Japanese litera¬ 
ture on the subject is considerable, but the descript ions written in 
European languages are not r\ten.-i\e, the earliest contijbutiojis 
being by Palm m 1878 and Baeiz in 1X70, while Ashburn and Craig, 
in it)oN, give an excellent account of the disease and its causation, 
together with a comparison with the spotted fever of the Rocky 
Mountains. 

Climatology.—Tile geographical distribiil ion is limited to the 
island Nippon, ol Japan, where it is confined to t he districts Akita- 
ken and Nugata-ken (‘ ken ' means a * dislrict ’), in which certain 
lands are flooded in June, in the former district by the Rivers 
Omonogawa and Minasegawa, and in the latter by tlw Rivers 
Shinanogawa, Akagawa, Lwonumagawa, and J-Jajadegawa. Furl her, 
it is limited to certain parts of the regions flooded by these rivers. 
The floods only last a few days, and the regions do not become 
dangerous till after a few weeks, when a red mite appears, which 
may attack any person entering these places. In fact, so great 
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is this (langur tluit the lands have born abandoned, except by the 
very poor, who enter them in order to cultivate hemp or corn, 
or to gather mulberry-leaver to feed silkworms. The disease is to 
a limited extent transportable with roni, hemp, aiul other articles, 
ft occurs most frequently iront the middle of July to October. 

According to Weir, a similar disease exists in Korea; to Dowden, 
in the Malay States; to Sehdffiier, in Deli; and to Noe. and others, 
at Saigon. 

/Etiology (vide also pp. 726 and 920).- -The causation of the 
disease is not known, but there are three theories which have been 
supported by various investigators. 

Those themu*s are: 

1. The ihiiienal Tlt-orv M.mv bacteria ha\e lieen describ'd as Hie cause 
of tlu* disease. (he ln’st being a Ciolcus, iouiul by IJalz anil l.ikaua, associated 
with staphylococci and ■■.ijvpim m n in tlu* lungs, sputum, and urinary sedi¬ 
ment. 

The Train mu Ihrmv - Ugal.i coii-uiers that the cause of the ih.se ise 
is .1 Pla^mmhum, winch lu* slates he Ills found ill tin* blood of numinous 
patients. Ogata’s oliseiv.ilions have not lx*en continued. In lyi7 Havashi 
claimed that the parasite was a Tirophisnui which existed in monkeys, guinea- 
pigs, and calves, inm ulaled with blood Iront .1 patient, in tin* lorni of granules 
and rod shaped, globular, and annular masses 111 giant nslb. brand in the 
lymphoid tissue, e^x-cully ol the guinea-pi £>-> 

Mv.eduma Ins found rodl.-ti 111 the akamushi and in inoculated animals. 

V'gavo. M'vagawa. Vutauiura end Im.'.miiKi state that they ha\e iiilti- 
v. 1 ted ail o\,>.l 11011-1 .ipailab'd non motile organmi fioiu patients sutfuruig 
to>111 l lie ill e. 

The Chemical Thenrv Tanaka lx*lie\i*s thal tin* true cause is .1 toxin 
coil t anted ill I lie body of tin: mile, and nil rod need by its lute. 
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Ptr,. 055. —Micratroinhidiuui akamushi Br truer. 

{After Hirst, from the Journal of Economic Hwlo^v.) 

The only curtain tacts which Wt> know concerning the tutiology 
of this disease is that the symptoms tollovv the bite (if the larva of 
Aticrolromhidiwn akamushi Brunipt, and that immunity is not con¬ 
ferred by an attack. This larva (akamushi), which, though bright 
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red or orange in colour, is so small that it is almost invisible to the 
naked eye, is found in large numbers on the inner surfaces of the 
cars of licld-mici* (Arvic-la miiaticdzHtui Sasaki' caught in July 
and August in the infected regions. The akamushi oi other regions 
do not cause the disease, which, of course, is against the chemical 
theory as to the aetiology. Miyajnna claims to have infected 
monkeys by inoculating blood derived from a pel son suffering 
from the disease, and also by the lutes «>f the mites. Mice and 
guinea-pigs arc said to be immune—a statement which, however, 
is opposed by Ogata. The larva has been leaied and adult miles 
obtained by Nag.iyo, Miyagawa, Mitainuar, and 1 mamma, as well 
as by Miyajima and Okumiiia. The last-named suggest that the 
correct name for the mule is Lupins akiimi:>ln (Drumpl). 

Only poor people enter the minted binds during the months «>{ 
July to Octohei ,and as an\ person who does so is liable to infection, 
•t he disease is mostly found among the poor. 

Pathology.- The post-mortem re\eals a small ulcei, sometimes 
still covered by an escliar at the site ol tin bite, and enlaigemenl 
of the proximal lymphatic glands, 'ihe spledi is mlargid and 
softened, the lungs ai e n-dein.itous and congest id, and tin bioni lual 
mucosa is olien slight 1 \ swollen and leddeiud, and the kulmt- ale 
inflamed. \\Y. are not ae.juainlid with any desmpuon ol the 
histology of ihe oig.ins. 

Symptomatology.— *1 he incubation p<-iioil \aiics fmm loin lo 
ten days (.{-7 Sclieube'-, dm mg winch there maj be a ic cling ol 
prostration, giddiness, and gi-neial malaise, but definite prodiomala 
are wanting. 

The disease begins with a oh ill and rieoi,-. accompanied h\ 
severe pain in the Ion bead and liinpli-s. and a s t nsation ol weak¬ 
ness, while t In- 1 empri a tun quicl.h 1 i-i-s to jui' to 103' ]•. The 
patient usually complains ol pain in ceitain enlarged hmphalic 
glands, which, on inspection, are found to be under, quite distinct 
fiom one anothei, and ii<< ly movable limit 1 tin shin. A seaicli 
in the legion diained by these glands may reveal a circulat visiele 
measuring 2 to | millimetres in diameter, bill more usually one 01 
more black ot brownish m-eiope areas ol skin, sin rounded bv a 
dullish red areola, are found. I Inse aieas imlioati tin sites ol the 
bites ol the mile. 

The lemperaluii: com limes 10 rise dining the next lew dajs 
reaching a maximum 111 tin second week, when it may be as high 
at 105° F. During this time ihe eschar has been thrown off the 
necrotic area, and reveals a eirculai puiiclicd-out ulcer, tlic peri¬ 
phery of which is red and infill rated, but not painful nor lender. 
About the fifth to the seventh day an eruption appears, on Un¬ 
lace in the form of large red papules, which may become continent 
on the cheeks, giving the face a swollen appearance. 110111 this 
situation the eruption spreads all over tlic body, but more m the 
form of macules than papules. These macula 1 , winch are 2 to 
5 millimetres in diameter, fade on pressure, bill quickly return 
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when the pressure is removed, and do not itch. Between the spots 
on the trunk and forearms follicular papules may be noted, but 
the eruption is not so well marked on the arms and thighs. 

At first the pulse is full, and not very rapid, varying from 80 to 
100 per minute; later it may become small and quick, and at times 
dicrotic. The firs* cardiac sound is often impure, and the trans¬ 
verse diameter of the cardiac dulncss may be increased. 

I11 the blood the red cells are found to be diminished, and the 
luemoglobin proportionately reduced. Jn mild cases there is often 
an increase in the large mononuclear leucocytes and lymphocytes, 
but in severe cases t he tot al number of leucocyl cs is oil cn diminished, 
t hough 1 here may be a relative polymorphonuclear increase. 

The tongue is at first moist and slightly coaled, but later it 
becomes dry, brown in the centre, and glazed at the tip and edges, 
riu: gums in some cases arc spongy, and bleed, while sordes may 
collect on the teeth, and a few punctiform spots be noted on the 
palate. L'hu epigastrium and left liypochondriiuii are tender; 
the liver, however, is not as a rule, palpable, though the spleen is 
usually "lightly enlarged. 

rile uuse and ihroat are normal, hut the rate oi the iespir.itions 
i" increased, and the breath-sounds an. lui'rdi and accompanied by 
rhonchi, which can be heard all over the chest. I'sunlly there is a 
certain amount of coughing, bill the expect oi at ion is scanty. 

I'lie urine is diminished in quant l'y. high-coloured, 'and may 
contain albumen, and often gives the diazo-roaction. S 1 rangury 
may occur. 

fhe conjunctiv.e are early injected, a feature which becomes 
more marked as 1 ho disease progi esses, niul is associated with 
lachryip it ion. 

From the very first there is a great hypcr.cstlicsia all over the 
body, and there mav bo deliiiiun t night, and dilViculty in 
hearing. 

Vboiit the fourteenth day of tile illness the. eruption begins to 
fade and tile fever to remit, and in the next five or six days the 
temperature falls by lysis to normal, and, the general condition 
rapidly improving, convalescence begins. Keen very js usually 
quick, and by the twenty-firs 1 day from the Qoniincncimen! of 
the attack the patient is well. 

T11 bad e isos, however, com 1 atnl hyperpyrexia may de\elop in 
the second week, and cause the death of the patient. I11 oilier 
cases death may be caused by complications, which may arise 
either in the second week or during convalescence. 

Varieties. —Severe typos of the disease end in death aboul the 
ninth to the fifteenth day from hyperpyrexia, cardiac failure, 
pulmonary oedema, or from complications. Mild lypes, showing 
only the bite and the enlargement of the lymphatic glands, and 
associated with but little fever or eruption, quickly end tu recovery. 

Complications. —The commonest complications are parotitis, 
melnpna, mania, and cardiac failure with pulmonary oedema. 
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Diagnosis. —i'lio differenti;il diagnosis irom Rocky Mountain 
spotted fever and typhus has already been discussed (p. 1347b At 
the onset -when the inguinal or other lymphatic glands are enlarged 
and painful--plague might be suspected. The presence of the 
necrot ic area, and, in any doubt t til case, the microscopical examina¬ 
tion of the gland juice, which in plague contains numerous bi polar 
staining bacilli, will enable a diagnosis to be made. 

Prognosis. —The prognosis is good in the young, and in second 
and third attacks, which are alway- milder than the first. It, 
however, gels worse as ago progresses, and especially in first attacks. 
The mortality is about jo pci cent., but increases markedly with 
age, being only 12-5 per cent, in the first, and 37 per cent, in the 
seventh decade of life. 

Treatment.- Quinine IS generally administered, but it does not 
iniluence the fever to any marked extent. Saharsan might be 
tried. Narcotics may be requned to combat the sleeplessness, and 
constipation must be relie\ed by purgatives and einmata. Phen- 
acetin, antipyrin, and salicylates are generally badly borne by the 
pat ient. 

Prophylaxis. - -The prophylaxis consists in the a\oal«i»oe ot the 
infective regions during the months ol July n> Oclobtr inelusixe, 
while the cultivation of the inlected regions, and especially the 
planting of lCncalyplns g /olmlus and Ptutlnmua impninlix, are 
advised, as well as the sineanuu oi the exposed jiurts oi the 1h«1\ 
with eucalyptus oil and balsam of I’e.iu, which aie si id to keep 
away the mite*. 

Tho natives lielievo that the manuring of the liilcc.u-d Umls with human 
faeces for three consecutive ye.iis will make them tree from the miles, provided 
there is no flooding during that period. 


ALLIED FEVERS. 

PSEUDO-TYPHUS OI- DELI, SUMATRA. 

In it )02 Schi.tfner observed a peculiar level in Deli. Smnatia, 
which he tlescribed ill i«)i {, and which he thinks may possibly be 
due ton tick. 

I11 occurs born June to August and from November to January. 

The site of the inoculation is marked by a small red spot, followed 
by necrosis of skin and inflammation of the local lymphatic glands. 
The necrotic ulcer may measure 2-7 mm. in diameter, and shows? 
little tendency to heal, while other lymph glands enlaige. 

On or about tile second to third day a roseolar eruption appears 
all over t he body, being most mat bed upon the trunk and flanks, and 
less so on the face and limbs. This eruption slowly fades fluring 
eight to ten days. Sometimes it is but slightly marked; sometimes 
it is Iwemorrhagic ami followed by desquamation. 

• The fever is like t hat in enteric fever, anil is associated with severe 
nervous symptoms. 
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Diarrhoea is rare, but pulmonary complications are not unusual, 
and albuminuria is generally present. The blood shows an increase 
in the white cells, particularly the lymphocytes, while the tosino- 
philes are diminished. 

No organisms could be found in the blood, and there were no 
react ions to scrum test's for t he enteric fevers, nor could monkeys be 
infect e< 1 by inoculat ion. 


KOREAN CONTINUED FEVER. 

A somewhat similar fever to the. Sumatra fever is described by 
Weir. It occurs in spiing and early summer. No bite is mentioned, 
but there is the r.isli: no diurrhum. but frequent pulmonaiy com¬ 
plications and the nervous symptoms. The course ol the fever is 
often short and terinin.it os bv Ivsis. 


MAMY STATICS FEVER. 

Dowdeii 111 HJ15 described a somewhat similar fever in the 
Federated Mal.iv '■hates, but gave no ;eliologieal information. 
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CHAPTER LI I 

RAT-BITE AN1) CAT-HITE FEVERS 


Rat-bite lever-—Cat-lute fever -Squirrel-bite disease—Addendum References. 

RAT-BIT£ FEVER. 

Synonyms. —Sodoku (So-—rat. doku:- biU*); Fit vre pur Morsure de rat 
Alorso-di-Topo; Hal tenlusskranklieii.; UatlenU'etziekte. 

Definition.- A 1 elapsing level ol June duration characlei ized by 
rednes< ami swelling ai the s-.ito of a r.il-lnlc, ohcn by a generalized 
papular eiup:i<>n, and caused by Sfiiroschandinniii innrsusvutri .s 
l'uiaki, Takaki. raiuguclii, and <>sumi. mib, living m tin momli 
ol /;/»/;;* i\. nm .■iv/' m ICixKbeu. 1777, in many part sol the world, 
and inooiilated b\-nic.iii" ol 1 l.i-ii bm. 

History .—Rat -bit e It \ er is mentioned in Japanese medical books 
from tin 1 mos» nucieni time**, and Scotch, French, and Spanish 
Incrature have reitieiices it) the disease, lmt it was not until 
Rat sura in iSf).» and Miyake m 1 -S*)«» u-poi ied cases that any interest 
was taken in the malady. In KjoS sunn: twenty-one Japanese 
mvesHgaiors, according to Jlora, had n ported some thirty cases, 
which have reccntlv been increased very con-aU lably. It lias also 
been recorded by llorder in England: by Pioescher in tlie Ignited 
Stales, in which the liteialure ol tin ninetienth eeiitniy shows 
occasional cases among settlers: bv bnigoui in Italy, who lias 
given a very good gcneial account of Hie malady, and by Lou and 
Oockin from East Afrit a. As we staled under this heading in the 
lirst edition of this book, there is a curious belief in Ceylon that a 
rat’s bite is a seiious injury, and is apt to be followed by a chronic 
disorder which is populaily called lepiosy, but wliieli we have never 
been able to see. Fn (VvJ«>» tin belief is that the int’s bile is only 
pernicious in the bleeding season. And in Japan Horn’s <nse is 
stated to hair been due to a bit<- of a female tat which was stickling 
its young. It is said that the same, disease mav follow the bite oi 
a weasel, and it is know'll that weasels kill rats, and therefore it is 
possible that infection may come in this manner to the weasel. 

Ill rSy.S AliJlot and C.nrpeutier, and in 1907 Roger, drew attention 
to the existence of t he disease, in France. 

In 1908 Ogata consideied that the causal organism was a sporo- 
zoon (Ratteiigift sporozoou). In 1914 Schottmiiller obtained a 
nocardia, which he called . 9 treptoihrix mitrisratii, from the blood of 
cases of the disease. This organism lias been suppoited by the 
observations and experiments of Blake and others, but is now 
merely of historical interest. Douglas, Colebiook, and Fleming, 
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in 1918, found a streptococcus, while Coles has suggested that more 
than one germ may be the causal agent. 

In rq 16 Futaki, Takaki, Taniguchi, and Osumi discovered a 
spiiocluete in the lymph glands and pathological products of pat ienls 
suffering from the', disease. In the same year Costa and Troisier 
report ed cases in France. 

Climatology. —As the rat is widespread, so the disease is found in 
many parts of the world, being lecordod in Japan, China, Ceylon, 
India, Dutch Indies, East Africa, England, hrance, Ilah, Italians, 
Holland. (lonnany, and North and South America. 

/Etiology. —Futaki and his collaborators, in 1916, reported the 
presence of a spirnclm'teq-io microns in length in the lymph glands 
and in the tissue iluid from the bitlen atea. 1 alter they found in 
man and inoculated animals shorter and thicker spiroclueles 
'2-0 microns long, with regular dose steep waves and a filament at 
each end. I-.l11w.1n, Ohlawnra, and 'lamurn, in i<iif> and 1917, 
ill investigations with legard to expelimeiital lat bite, loiuul spno- 
chanes morphologically 1denlic.1l with the •'lion forms described 
above, and Kitagawa and Mukovama, in 1017, found foi 111smeasur¬ 
ing O-10 microns in length, with a smaller one measuring some 
j microns and a larger measuring 12 nuciou*-, in ilieir inoculated 
guinea pigs. 

I11 1917 Kancko and Ukuda, in ]>eiforming a posl-mortem on u 
case, found: -- 

1. Cuwg sfiirorihBtes, (»-m micron-. in length, with numerous small, 
steep, irregular waxes, identical with kulaki's long spirocha-te. 

2. Short spiroc/hfit's, e; 5 micious in length, with iwo to six 
str.ep. close, regular waxes, identical xvith the sliort spimchu'te of 
fsliiwara and Futaki, and also 10 the spiroelia-les found by Ido and 
his collaborat01 s in guinea-pigs bn ten by 1.11 s and mi mlectt d. 

These short parasites ha\ e bei 11 li.uiid by Ido and otlieisin liuman 
blood lilms t.ikeii at 1 lie In-iglit ot the disease. Kancko and Ukuda 
found llie spirooluetes in i lie kidnex in casts in the si might tubules, 
the canals of Houle, and the 111‘eicalaiy portion of the boundary 
layer. They have also been found 111 the cortical cells of the supra¬ 
renal capsules and in an interstitial space in tlu testiclcs, but not 
in other organs. 

The long and the short spirochate.i belong to the same species, as 
is proved by pure cultures. The long spiroeli.i t os are consideied to 
be old forms, and are exclusively found in human 1 issues. 'I he short 
spirocliades are the typical young forms, and can be found in the 
blood of patients suffering fiom rat-bite fever, as well as in experi¬ 
mental animals. In no instances have they been found in healthy 
guinea-pigs, white, rats, or mice. They are absent from tlie blood 
and tissues of infected animals receiving salvarsan treatment. 

Ido, Ito, Wani, and Okuda have demonstrated that the serum of 
persons xvho have recovered from the disease cont a ins.in immune body 
which destroys.*?, monusmuris, as demons! rat ed by Ffeiffcr’st est and 
by the fact that the guinea-pigs employed for this test remain well. 
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Human set urn shows definite spirocliactolytic and spirochfcticidal 
properties eleven months after the onset of the disease. 

These researches make it probable that S. tnorsiistnuris is the 
{etiological agent of the disease. 

Naturally infected guinea-pigs have been seen by Niuwaka, 
Yoshizawa, and Mumento, who have shown that the disease can 
be spread "from guinea-pig to guinea-pig by subcutaneous injections 
of tlie saliva or by bites of infected guinea-pigs. The organisms 
may possibly live in the salivary glands of rats. The men mostly 
infect ed {ire agricull m ist s aiubsailors, but it has been seen in soldiers 
in the trenches and persons living in ordinal v houses. 

Row regards the strain Jminil by him in Bombay us being dillcrent Irom 
tlie Japanese strain 

Pathology.- At first the reaction against the organism is weak, 
but later immune bodies specific .igamst the spirocha-t es are found. 

Morbid Anatomy. — Only four post-mortem examinations air 
on record- a iz.. those by Mima and Toriyama in 1897, by Blake in 
K)ib, and two by Karieko and Okuda in 

Jn the first the conditions were increase of the cerebro-spinal fluid, 
hyperAimi.i of the meninges, inflammatory ccdenia of the lungs, and 
cloudy swelling of the liver. 

In the second there were acute ulcerative endocarditis, subacute 
myocarditis, interstitial hepatitis, glomerular and interstitial 
nephritis, infarcts in the spleen and kidney, liamorrhages and 
oedema of the lungs. Microscopically, degeneration and necrosis 
of the cardiac muscles; polymoipliouuclcar infiltration into the liver 
and into the shrunken kidney, but many of the changes may have 
been due to the nocardia found by Blake. 

In the third case there were no marked pathological changes, 
except parenchymal011s changes in the organs such as hyperanna, 
swelling, ami degeneration of the tubular epithelium of the kidney. 
There is degeneration, necrosis, and destruction of tlie liver cells, 
particularly in the centre of the lolmle, wiih hyper&mia and fatty 
degeneration of the periphery ol the lobule, with also ha-mor- 
rhuges. No abnormalities in the spleen, lymphatic glands, or 
bone-marrow, except that the local lymph glands show a hyperplasia 
of the parenchymatous cells. Catarrhal changes are *»een 111 the 
mucosa of the stomach, as well as catarrhal cystitis, congestion of 
the lungs and meninges, and degeneration ol the muscles of the leg 
and nerve cells of t he brain coitex and spinal cord. 

The skin near the bite shows hypcnemia. cedeina, and polymorpho¬ 
nuclear infiltration into the curium and subcutaneous tissue, but no 
changes in the epidermis. 

The changes found in experiment :il animals agree with those seen 
in man. 

Symptomatology- - Incubation.- -The incubation period varies 
from seven to twenty-two days, but the. average is twelve clays. 
During t his period the wound caused by the bit e heals. 

The Attack .—The onset is sudden. The site of tlie bite, which, in 
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the large proportion of eases, is on the head or tipper extremity, 
becomes red and swollen, and an ulcer forms, while the regional 
lymph glands become enlarged. The temperature now rises (roj" 
to 105° F.), the pulse becomes small and rapid, and there may be 
sensations of chilliness, while an eruption ol purple spots, which 
often resembles erythema polymorphum, appears on the body, and 
the patient feels* very ill, with pains in the muscles and joints, and 
perhaps delirium, in a few days the temperature declines and the 
patient feels well. 




J'K O57.— K.Vl-ltirt FjiVliR. 

lidapsc. -Alter a lew dav-> 01 a couple of weeks ol a pyrexia, how¬ 
ever, tilt; a* tack is repealed, and these intervals of apyrexia and 
attacksof fever may he repeated lor months or years. The relapses 
maybe fail ly regular, a' live, days’ intervals, for months, and may be 
preceded by premonitory symptoms. Thus Iloriu's ease bad about 
ten relapses a year for a period ol seventeen years. The blood may 
show eosinophilia. During t he lever 1 ed cells are about four millions 
and tlie leucocytes about six to twelve thousand. In the interval 
there may be only four thousand leucocytes. Death may occur in 
old people from exhaustion, or in others from complications. 

Varieties.- - -Three different types of the disease are described: a 
febrile type with a marked eruption, a febrile type with nervous 
symptoms, and an abortive type: but the first is most common. 

Complications. —Sloughing and gangrene at the site of the bite 
and nephritis may occur. 

^Diagnosis. —The presence of a relapsing fever associated with a 
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purple-coloured eruption and a non-suppurative adenitis following 
a rat-bite should make the diagnosis easy. The discovery of the 
spirocha-te in the blood confirms the diagnosis. 

Prognosis.—This is good, as the mortality is only about 10*5 per 
cent., and death is most usually due to collapse or septicaemia 
sympt ums during t he lirst at tack, or to nc.phrit is or to complications. 

Treatment. —Treatment by salvarsan is quite successful For 
details of the treatment see pp. 1 \ ami 15(10. Mercury has been 

reei>1111 ik uded by Uorelli, 

Prophylaxis.— The rat-bite should be thoroughly disinfected. 

CAT-BITE DISEASE. 

Definition. A lvlupsing fever caused by a spirochete, piobebly 
identical with Spiii^i/unut.'iiuio moniisinuris, intiudr.ced bv a cat's 
bite or ier,iteh. 

History, t'.o bne discin' was first described m Japan by Fupdn 
and 'saio m muj, while I/umi and Kato. in i<) 17. In ought lorwanl 
evidence 1 o show 1 hat 1 In-causal oiganisin was a s/’/Vm Juris, pmbabh 
identical with .*■>. ;n<>rsit*tnuris. In Ujiy Sano descubwl a ease due 
t u scratches caused bv a rat. 

/Etiology. - -Fut ah 1 and lsluhara, Ido, Ite. Warn' and Okmla, 
1 /umi and Kato, haw all found simm hates in the blood ol ]»atients. 
Tliev were discoveied bv ’lit' fust named and confmne'l by the 
others. 1 lie last uametl belli\e this spuno.l'U'te lo b<' ihe same 
as that causing rai-lute, beraiise- 

I . The serum «tf a patient suffeiing from cat-lute, wlit 11 mi.\< d 
with an equal qii.mliu of emiiea-pig blood i.oiiiamiug rat-biti 
spiroelueies, iminobih/ei 1 hem. Win n ivpiatrd with noimal and 
syphilitic serum the spin .elm tes ale not .dUcti-d. 

II. When r cubic centimetre o! gumei ]>ir_* blond nmianting lat- 
bite spirocha*tes is mixed with eubir centmielres ol tin* blood o| 
a patient suffering irom cat-bite, and then the mixture injected into 
the peritoneal cavity <>t a guinea-pig and umow-d in an hour, no 
spirocluctesaie lomid. I11 a » out 1 ol guinea-pig tht spirocha t os were 
abundam and active. 

III. In II. I lie fiist guinea-pig rimained healihy and the control 
died. 

Symptomatology- -Incubation .--This varies fiom ten 10 twentv- 
onc days. 

Attack. --The onset begins with some premonitory symptoms, 
followed by fever, pains m the muscles and joints, enlargement of 
the spleen and the lympliat’c glands. Infill rat ion of the skin takes 
place near the site ol the bite, and macular 01 urticarial eruptions 
which spread all over the body. 

The bite mav heal readily or may ulcerate deeply. 

Course.-- The fever is ol the relapsing t\pe. the intervals being 
some three to nine days, and withoui treatment the disease will 
last for months. 

Diagnosis.— This is the same as for rat-bite fever. 
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Prognosis. —This is good quoad vitam, except in old age or 
debilitated persons. 

Treatment. —One injection of salvarsan will cure some cases, 
while others require several injections. 

SQUIRREb-BITE DISEASE. 

Synonym. —JSiclihbrnchen-Hisskrankhcit. 

Schotlmuller described a cast' of this infection in 1914 in a woman 
bitten by an African squirrel, Taraxcnts copapi. The disease was 
characterized by fever and also by nodules, which destroyed the 
sight of one eye. Another case was a man bitten by the same 
squirrel, and from the pus of tlii-» c;im* Schotlmuller obtained a 
nocardia which he called Strcplolhrix tanneri ccpapi. The nocardia 
infection is probably a complication, possibly also introduced at 
the time of the bite, as its presence has been continued by numerous 
observers, and species of nocardia are well known to live in the 
human tonsil, and may well e\ist in t he mouth ot rats, squirrels, and 
other animals. 

ADDENDUM. 

Weasels* are also said to cause similar symptoms by their bites, 
and it is likelv that many other animals do the same, and it is 
possible that they inoculate the bitten person or animal with various 
types of organisms, of which spirocluetes appear to be more impor¬ 
tant asrcgauls She cans it ion of fever. 
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CHAPTER LIIl 


THE ENTEROIDKA GROUP OF TROPICAL 

FEVERS 


General remarks- Kuteroidea or inlrstm.il levers—Enteric—Rtrenlerio— 

Uriel em*i*s. 


GENERAL REMARKS. 

We Use tlie wind enleroidea, or intestinal fevers, for all those 
leverswhicli are caused by any of the intestinal bacteria, while the 
term enteric feecr di notes those which are called typhoid and para¬ 
typhoid .1 and ]> Je.-ers. J*v pare.nteric fever we mean those febrile 
conditions which, though clinically resembling ‘ enteric lever,’ are 
caused by intestinal bacilli specifically dillcnnt from Ii. typhosus 
and li paratyphosits .1 and /». llu sr parent me geims may be 
closely related to the enteiic germs m may be widely sepal at cd 
llieietrom (vide t'huptcr XXXVI.. |>. oj.|). 


ENTEROIDEA OR INTESTINAL FEVERS. 


The term euteroidea covers both the intciic and the parcntcric 
groups, and ajiphes to any lev er caused by intestinal geinis in die 
wulest sfiise oi the woid (j>. p. 1 best levers may be classilied 

as follows. 


Kn n-'KoiOK 

I* i vi. ks; - 

Synonyms: Knlei- 
imle.'i, Iiileslin.il 
levels, Kntem.i 
seusu Into 


I nh in y-i.'iTx; i 'typhoid. 

Sx in>n viu : Knteiiia* Paratyphoid A. 
m lib // '.Ii nto | Paratyphoid It. 


I’iii cnla it I'even ■ 
Svtiuiiym : l*. rentenc.i 


’ A, due lo germs oi genus Flier* 
1 1 ms and Alcaligenes. 

H. due to germs ot genius Sal¬ 
monella. 

0 , due to germs of genus Kn- 
teroides. 

l\ due t«> germs of genus lain- 
koides. 

1 C. due to germs of genus Mai- 
kaueJI.i and Weseuliergiis. 

F, due to genus ol genus 
Em liericlua. 


ENTERIC. 


Synonyms.— Typhoid Fexer. Abdomin.it 'ryphus, Gastric Fexer, Pytlio- 
geiue l-exei, Fiidenin. Fever. Autumnal or Fall Fexer, Remittent Fever of 
many xvriters, Common Continued Fever, Sloxv or Lent Fever, .Nervous Fever, 

I.JOJ 
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Litllo Fever, Irregular Low Fever, Low Fever, JJilioiis Fever, Bihu-g;i-.lric 
Fever, Bilious Continued Fever, Night-soil Fever, Cesspool Fever. 

French Synonyms.- FiAvre Typhoulo, Potluenenterite, Fievre Coiituuie, 
FiAvre gaslrique, F'lAvre nerve use, Knterite .sepluomique, Adeno-moningee, 
Fievre lneningogastrique. 

Italian Synonyms.- -Fehbro tifoide, Tito luldominale. 

tier man Synonyms .— Abdominallyphus, Nrrvenfieber, Darmtyphus, 
G;is Inches F'lober. 

The hitm synonyms are very numerous, and Have Iktu classified by 
Murchison into: 

(ci) From supposed lesemblanee to typhus: Tvphus nervosus, T. nnlior; 
T. gangharis vel enlerieus. lleo-typlms; Typluos, I ypints (•»! many old 
writers). 

(M From mode ol pie valence: I'elms non pest ileus 

(r) From its remittent character: Fi-lms semitciii.m.1 1 sen composita; 
Trit.eophy.i lyphodes. 

(if) Fi inn its length: Fein is lent.i. 

(c) I'ruin septn; symptoms: Febris putiul.i. I'ebns putnda qua* vulgo lenta 
apjH*lalui: Febris putnda aut bihos.i; FVhns.i put recline 01 ta 

(/■) Kesemblame to heitic lever: FVbns helioa. 

Iff) Occurrence ol gastric, symptoms; F'elms g.islnca, l'ebris acuta stoma- 
elm a aut intestinal is; Synoi tins bihosjs. 

(It) F'rom intestinal symptoms: Felais mucosa. Febris pituitosa. Febris 
mcscnterica maligna, F’ebris intest nulls 

(/) F'lom supposed origin Irmn womis; F'elms \eiiuinosa. Typhus 
verininosus. 

With regard to tin* nonicMic-I.itun*. we have adopted the term Kntenc F’ever. 
used by Kite lue in iSjo. Usause we dcsenlie uiuIit llu* term thiee distinct 
diseases e.uised by distuii t mu 10 organism-*, .ill ol wlmh procluee svinploms 
eitliei ideutieal with 01 so close!v resembling one anothei as to l>e nearly 
nu)io-sible ol c.lnmal sepai.itum at the juesent time. 

Definition.-- i'ln* li*rm-‘ enteric level ’ is used at the pieseiit lime 
to indicate three clinically similar fevers, tvphoid fever due to 
Iiitcilltis lyf'ftosits Kberlh, 1SN0, the paratyphoid feveis due to 
li. ftiiru/yfi/wsits . I Seholtmulier, icjm, and ll. f'liitityphosiislJ Schott - 
miiller, ipoi, and v .11 let les of t liese hanlli. 

History. The history of enteric lever may be cousideied under 
two headings viz., t he general hist 01 y of t he disease, and t he special 
history of its occurrence in the tropics. 

It is quite impossible to ice.ognize it with any degree of certainty 
in the meagre descriptions wi itteii by Hippocrates and the ancient 
physicians, which may or may not have letenvd to this disease. 
In the Middle Ages enteric fever, typhus lever, and relapsing fever 
were always confused with plague until Fra east in ius, in the six¬ 
teenth century, distinguished typhus (which included enteric fever 
and relapsing fever), or febris pest ileus, from plague, or febris vere 
postilens. Spigelius, in is probably the first writer to clearly 
recognize the symptoms of enteric fever, because he described in 
Padua a disease characterized by fever, abdominal pam and tender¬ 
ness, diarrhoea and delirium, having remissions and relapses, and 
associated with the post-mortem appearances of inllamniation in 
the ileo-ctecal region. Similar descriptions can be found in the 
writings of Willis in i(>5(), who drew a distinction between febris 
pcstilcns and a febris lenta, the latter being associated with the en- 
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largemenl of the mesenteric glands. Sydenham, in 1685, described 
a fever lasting fourteen to thirty days, and associated with diarrhoea, 
vomiting, epistaxis, etc., as distinct from febris pestilens. In 1715 
Baglivi of Rome described the hemitriljeus of older writers under 
the term ‘ febris mesentorica.’ This fever was characterized by 
being irregularly remittent, lasting from fourteen to twenty-one 
days, and associated with inflammation of the intestines and 
mesenteric glands. Laneisi thought that the enteric ulcers were 
caused by round worms. Hoffman’s febris petechizans vcl spuria, 
Strother's lent fever, Gilchrist's nervous fever, Huxham’s slow 
nervous fever, Riedel's febiis intestinalis, and Manningliam's 
febricula, are all synonyms of enteric fever. Tn 1810 Hildenbrand 
distinguished between contagious typhus and a non-contagions 
nervous fever, which were respectively named typhus exanthema! i- 
cus and typhus alaloniinalis by German authors. 

In 1X1 jBretoimeau o( fours associated this fever with hyperplasia 
of the sol itai y and agminat < d glands of tlio ileum, and gave it the name 
' dothioiienleric ’ (from «a tumour, and evrtpw, the intestine). 

In 1820 Louis gave the lever the name ‘ tievre typho'ide,’ and the 
work of Gerhard of Philadelphia m 1837, Shattiick of Boston in 
1839, Barlow in 1840, Bartlett in 1842, Ritchie in 184b (who intro¬ 
duced the term ‘ enteric le\cr ’), Jeuner 111 1849-51, completed the 
clinical differentiation of enteric lever from typhus, from which 
relapsing fever was also being separated. Thus arose the clinical 
conception of enteric fever, but in the meanwhile many theories 
had been promulgated as to it s causation; thusBretonneau held the 
view that it was spread b\ means of contagion, but this opinion 
was slow in gaining definite support. In 18^7 Canstatt pointed out 
' that truly the exhalations of the sick man, his excrements, and possibly 
the typhus eruption in the skin, are the carriers oj the contagion .' 

I11 1850 Rierkc recorded outbreaks due to drinking-water be¬ 
coming contaminated with sewage; Murchison implicated milk. 

In 1880 libelth discovered the B. typhosus in Hk 1 mesenteric 
glands and spleens of persons dying fiom enteric fever, and in 1884 
Gaff key cultivated the bacillus so discovered. 

Tn 1885 Branded and Sinunonds obtained definite animal reac¬ 
tions in guinea-pigs, mice, and rabbits; and more recently Griin- 
baum, Metelinikoff, and Bcsmlka reproduced the typical characters 
of the disease in chimpanzees; and Blaml-Sutton described deaths 
of lemurs and monkeys in London which were associated w'ith post 
mortem appearances resembling enteric fever. 

The diagnosis of tlu* disease was greatly facilitated by Gruber 
and Durham’s, Widal and Grunbaurn's, works on agglutinins and 
specific agglutination reactions. Later, the cultivation of the 
bacilli from blood obtained by splenic puncture, and oy the 
dilution method as devised by Caste.llani from the circulating blood, 
assisted the diagnosis; while the bile enrichment method and the 
Conradi-Drigalski’s, MacConkey’s, and other media generally aided 
the .investigation of the disease'. Chant emesse has devised an 
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ophthalmo-diagnostic method. The diagnosis o£ a mixed infection 
has been rendered easier by the absorption tost as introduced 
by Castcllani in 1902, which is of use also in the determination of 
closely allied bacteria. The B. typhosus has been found to be 
capable of living for weeks in the spleen, and for years in the. gall¬ 
bladder, of people who are designated ‘ typhoid-carriers,' as the 
bacilli escape in the faxes in the latter case. The bacilli have been 
shown to occur naturally in water-supplies, earth, dust, fomites, 
flies, shellfish, and milk, etc.. The subject of relapses lias been 
studied by Chantemessc and Widal in 1892, Wright and Lamb in 
1899, and Durham in 1901. 

Attempts to obtain an antityphoid serum by Macfadyen, Hewlett, 
and Chantemessc, have not been successful, but Wright and Semple 
devised a vaccine in 1897 which was perfected by Leisliman, and 
has been much used and has rendered great service: later Castcllani 
brought forward vaccination with a mixed typhoid »* paratyphoid 
A + paratyphoid B vaccine dead or living (attenuated) as a method 
of prophylaxis, while more recently Bet*redka and Melchnikoff have 
advised a living, not attenuated, sensitized vaccine. 

The subject of variation of the Ji typhosus has been studied by 
Twort, Horrocks, and Pe.nfold. 

In 1895 Gilbert gave the name ‘ para-colon ' to bacilli occupying 
an intermediate position between li. coli and li. typhosus. Tn 1896 
Archard and Bensaude used the. term 1 paratyphoid ' as a name for 
such organisms when capable of producing the symptoms of enteric 
fever, but this name dropped into oblivion, only to be revived 
by Schottmuller in iqot, when he clearly demonstrated his li. 
paratyphosas A and B. paralyptwsus B as the cause of two forms 
of enteric fever, the diagnosis of such cases being obtained by the 
specific agglutinative reactions, or, hotter, by cultivation from the 
circulating blood. This is the reason why the symptoms charac¬ 
teristic of enteric fever are ascribed tot liree allied organisms—viz.,#. 
typhosus Eberth, li. paratyphosus .1 Schottmuller, and B. para- 
typhosus B Schottmuller. 

The presence of typhoid fever in the tropics has, even in recent 
times, been much debated, and apparently the vie\\* has been held 
that it was overlooked by the older tropical physicians. This, 
however, is quite erroneous, for typhoid fever was early recognized 
in the tropics after its separation as a clinical entity by the workers 
in the Temperate Zone. Thus Scott and Milley, in 1830, showed 
that it existed in Tasmania; Levaclier, in 1840, in St. Lucia; while 
it was recognized in 1841 on the Niger River, in West Africa, and 
in Martinique, and somewhat later in Sierra Leone anti Gaboon. 
In 1842 an epidemic is mentioned as occurring in Kio di Janeiro 
in Brazil, and others in Tahiti in 1847, 1849, 1853-54, and also in 
Damascus in 1852, and in Cayenne in 1852-53. Other epidemics 
were recorded in Cuba in 1853-54, while in the latter year Scriven 
definitely proved its existence in India by demonstrating the 
typhoid ulcers found by post-mortem examination. In the same 
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year Thomson described enteric fever in New Zealand, and Ripley 
about the same time in Fiji. In 18(15 Massey recognized it in 
Newera Eliya, in Ceylon, while its occurrence in Trinidad and the 
Bermudas was known in iN(>(), and Davidson, in 18O8, described it in 
Madagascar. In 1877 Defant said it was common in Senegambia. 

Notwithstanding all this early work, the fact of its prevalence in 
the tropics was not generally recognized, 1 he disease being concealed 
under the terms ' remittent fever ’ and 1 malarial fever ' with ulcers, 
which latter became the so-called ‘ typho-malarial fever,’ which we 
now' know to be a mixed iniection -enteric lever complicated by 
malaria. The cause of this long delay in the general diagnosis 
appears to have been the slow recognition ol t lie disease by the pro¬ 
fession as a whole in England, whi« h reflected itself upon India and 
the British Colonies; while the authority of Morehead, who in the 
first edition of his book, ‘ Researches on Disease in India,’ stated 
that typhoid fever was unknown in that country, is also believed 
to have had a deterrent effect upon the diagnosis of enteric lever 
therein. He, however, soon doubted the correctness of his original 
statement, for in 18(10 lie writes that in 1S50 he recognized the 
disease in Bombay, and lie quotes a lecture given by (modoye 011 
seven cases of undoubted typhoid fever: still, he is ol the opinion 
that typhoid fever will be lound in extra-tropical India or in inter- 
tropical provinces in tlie near proximity of the tropics. 

Another point which prevented the general recognition ol enteric 
fever was the supposed antagonism of malaria to it, and the 
immunity of malarial disti icts fiom its attacks. These views weie 
simply based upon the opinion that all remittent fevers were 
malarial, and that swelling and ulcerations ol Fever’s patches could 
take place in these fevers: and the practitioner in the tropics was 
carefully warned that he was not justified in asserting the exist unco 
of typhoid fever from the mere character of the post-mortem 
appearances, and that the so-called ‘ typhoid symptoms ’ were not 
peculiar to one form of fever, but might occur in all. 

Such teaching probably had a marked effect upon the diagnosis 
ol enteric fever in the tropics until the recent establishment of 
bacteriological institutions, wherein a bacteriological diagnosis 
could be made. 

Still more recent is the general recognition of the fact that the 
disease may he prevalent among the natives: in Ceylon, however, 
the fact that the malady is common among natives has been recog¬ 
nized for several years’ and typhoid wards for natives have been 
established, as well as a special typhoid hospital. 

It may now be said that it is well known that enteric fever is 
prevalent in many, if not most, tropical countries, and that it 
occurs, not merely in Europeans, but in natives also. 

Aetiology. —Enteric fever is caused by the 1 >\ typhosus Ebert h, 
B. paratyphosus A Schottmuller, B. paratyphosus B Schottmiillcr. 
The description of these germs may be found in any manual of 
bacteriology. It is probable that there are several varieties of 
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each of these germs, and certain characters have Invn given in 
Chapter XXXVI., p. 934. Of the B. typhosus, for instance, two 
varieties can be easily differentiated- -one rendering milk alkaline 
after an initial acidity; the other making milk permanently acid. 

Of B. paralyphosus B several varieties have been described by 
Castellani, Alcock, and others. As regards the so-called B. para- 
typhosns (', this term, used by several observers, among whom 
recently Hirschfeld. covers diflcrcnt germs, one ot which is sero¬ 
logically identical with B. aerlryke. 

With regard to tlie/i. typhosus of Kberth, it is found in the intes¬ 
tine, not merely during the attack of fever, but during the*, incuba¬ 
tion, and for a period extending perhaps as long as thirty years 
after an attack -that is to say, tin* bacillus has been grown from the 
f.eces of a person thirty years after an attack of enteric fever; hut 
whether it had existed m t he bowels for the whole period is naturally 
not known, hut it is possible. In oilier words, the bacillus can live 
in the bodies ot people lor years after an attack. These people 
are ieservoirs or carriers ot die bacillus, and may be called intes¬ 
tinal carriers. People who pass die bacilli 111 their fares during 
the period of incuh.ition are called precocious intestinal carriers; 
the patients passing the bacilli during the attack and convalescence 
arc called acute intestinal earners; while people who c.ontimu to 
pass the bacilli in their fares foi a year or less than a year alter 
an attack of enteric fever are calk'd temporary or transitory intes¬ 
tinal carriers ; ami those, in whose laces the bacilli are found alter 


tin interval ot longer than a year are called chronic intestinal carriers. 
In addition, there are c.urieis who are not known to have had 


ail attack of typhoid: that is to say, there may be people in whom 
the B. typhosus Kberth tnav live lor an unknown period without 
showing any pathological signs at any time These are known as 
paradoxical intestinal carriers. This is possible, hut it is also prob¬ 
able that some, ot the carriers in question may have been cases of 
ambulatory typhoid, and therefore really belonged to the class ot 
chronic intestinal carriers. As to the habitat of the bacilli while 


in the carrier, it seems that the gall-bladder is of the greatest 
importance, while during the actual attack of fever the bacilli arc 
to be found not merely in the intestinal contents,‘but also in the 
mesenteric glands, the spleen, and the circulating blood. Now, 
the proportion of female carriers to male carriers is as live is to one. 
This is a curious fact, and, moreover, the bacillus is often found in 
the gall-bladder. Now, the frequency of gall-stones in women as 
compared with men is as t hree is to one: further, it is a well-known 
fact that gall-stones are often discovered for the first time at an 
autopsy; in fact, it is believed that only 10 per cent, ol the persons 
suffering from gall-stones show any sign of the disease during life, 
and it is a curious fact that the percentage of persons showing signs 
of gall-stones after an attack of enteric fever is 14 per cent. 

All these factors considered together, along with the known fact 
that B. typhosus has been isolated on several occasions from the 
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centre of gall-stones removed by surgical operations, tend to 
support the view that the gall-bladder is, at all events in some 
cases, the home of the Ii. typhosus in a chronic carrier. Fornet, 
in 1909, has, however, staied that lie believes the bacilli found 
in the faxes of a carrier are not descended from those which caused 
the attack of fever, but are derived from a reinfection which does 
not produce any clinical symptoms, because the human host has 
attained a tolerance to the parasite, which therefore leads a sapro¬ 
phytic existence, presumably in the lumen of the intestines. 

The discharge of bacilli by means of the faxes* appears to be inter¬ 
mittent, and not continuous, which is a most important fact, as 



Fig. 658. —Curves illustrating Numhfh of I-'i.iks and Cases of Enteric 

Fever. (Alter l\ J . Martin.) 


the duration of the possible intermission is not positively known, 
and therefore it is difficult to say definitely when t he carrier is really 
deaf of the parasite. 

The reason why women are more commonly carriers than men is 
said to be due to* the loss of resisting power brought about by the 
decrease in the alexins ol the blood during the menstrual and 

S erai pexiods, and this is supported by the fact that, while the 
nee of enteric fever is greater in females from fifteen to twenty 
years of age, the possibility of becoming a chronic intestinal carrier 
increases steadily from the fifteenth to the forty-fifth year. A 
more probable reason seems to us to be that women are more liable 
than men to affections of the gall-bladder. 
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With regard to age, it appears that the transitory carriers arc 
generally young—five to twenty years of age—while the chronic 
carriers are usually old—thirty to forty-five years of age. 

The greatest infectivity of a carrier is during i he incubation period, 
and the first weeks of the attack of fever; but chronic carriers are 
important in producing the endemicity of enteric fever in houses, 
groups of houses, and streets, as well as in institutions, etc. 

As to the method of infection of the healthy by the carrier, 
evidence is being produced in favour of food contamination. So 
far, the evidence produced in i.ivour of milk contamination by 
carriers is very strong, and it is quite possible that water, dust, 
fomites, etc., will all in course of time be shown to often obtain 
their infectivity from carriers. 

The question of the infection of the house-fly {Muscat dnmestica ) 
by means of the bacilli in the fseces of carriers is most important, 
because the fly may take l he bacilli into its crop or aliment ary canal, 
where they not merely increase in amount, but also increase in 
virulence. Moreover, according to Nicoll's work, it is probable that 
larva; may become infected, and tin* infection pass to the adult 
insect. The mouth-part of the fly consists of a proboscis {vide 
Fig. 469) with oral lobes provided with tubules, so that solid 
particles and liquids pass up readily. It is a matter of everyday 
observation that the house-fly apparently tastes everything on 
which it settles that is to say, it extends its proboscis and 
presses on the substance’ on which it is standing by means of 
its oral lobes. When this proceeding is carefully examined, it is 
suen that the. flv is regurgitating a little fluid from its crop via the 
pseudo-trachea* of the oral lobes on to the solid substance, with the 
view of attempting to dissolve some of the solid substance so that 
it may be able to pass readily along the minute pseudo-trachea*. 
This simple act is of the greatest importance pathologically, because 
the house-fly is an exceedingly foul feeder, and may absorb the liquid 
from the faces of a case of enteric fever or from those of a carrier. 

In this way the bacilli enter its crop, only to be extruded on to 
sugar, bread, milk, meat, tin* rim of a cup, etc., and in this way to 
gain entrance to the human victim. Naturally, tile presence of 
carriers increases greatly the opportunity for the infection of flics. 
But it is not merely by tlie mouth that the flv can infect food 
materials and utensils, but also by means of its fseces; for tlie fly 
dcfaecatcs very frequently, and tlie typhoid bacilli can pass^from 
its alimentary canal in an enhanced condition of virulence—accord¬ 
ing to some authors—on to food, drink, or utensils, and so reach tlie 
human host. 

Intestinal carriers are not the sole carriers of tlie enteric germs, 
for, though more rarely, the bacilli canVscape in the urine of people 
who have recovered from enteric: these people are called urinary 
carriers . It is not uncommon to find bacilli in both the faeces and 
the urine in the case of transitory 1 carriers, but it is much more 
uncommon to find them in the fa*ce.s ami the urine in the case of 
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chronic carriers if precautions are taken to prevent tiic contamina¬ 
tion of the urine during or after micturition. 

In urinary carriers the B. typhosus has its habitat generally in 
the renal pelvis, which is usually chronically inflamed or cystic, and 
it has also a secondary habitat in the chronically inflamed bladder; 
but it appears possible that it may also live in recesses in the pelvis 
of the kidney, tin* bladder, the urethra, the prostate, and the 
vesicuke sent males, from which bacilli pass into the urine. The 
methods of urine inlec.tivity are the same as fa-cal infectivity. 

To summarize, the reservoir or carrier oi tlio/i. typhosus Kbertli is a 
human host who has suffered from enterie fe\ or, and who ailords food 
and protection for the bacilli in the gall-bladder in ihe case of intes¬ 
tinal carriers, or in some recess or recess*** in the urinary tract from 
the pelvis of the kidnev dow nwards, and m the male in the prostate 
and vesiculse sent inales in the e.ise of urinary carrier*. This carrier 
passes the bacilli into the exterior in th * faces and urine., and these 
may. in cases of defect ive hygienic surroundings, directly infect air, 
food, or drinking-water, or mav be conveyed bv lomite* or by flies 
to the victim’s hands, or food, o»- food utensil'*. 

The problem of the can ier* of the p;ir;»t 1 bacilli is a similar 
one. B. paratyphosus li is commonly met with in Kuiopo, where 
it is disseminated bv means of inle*tinal carriers when it lives 
in the gall-bladder; but its urinary carriers have so far not been 
recognized. It has, however, been found in the common house-lly 
in 1911 by Nicoll. Its infect ivitv ami its auto-inlecti\ ity are well 
known, li. paratyphosus .1 is prevalent m India and Ceylon, 
where precocious and acute carriers ate frequently met with. 'Ihc 
germ, howevei, during the war has now beiome common also in 
Eurojx*. Tt is known that it cun live in the gall-bladder for a con¬ 
siderable time and pass out in the faces, and several outbreaks of 
enteric fever have been 1 rated to this souue. 

With regard to the general question of carriers, the persons most 
liable to be carriers are lir->t of all those who have had attacks oi 


enteric fever, and, secondly, nurses and other attendants upon 
these patients: while the carrier who is likely to prove most dan¬ 
gerous in spreading the infection is a person who is in any way 
engaged in the preparation or the handling of food intended for 
other people to consume, because the infection of the hands is a 
prolific source of infection for healthy people. 

far we have merely referred to Muscu tiomes/iva I.milieus as 
an important intermediary host for these bacilli, but the fruit-fly. 
Drosophila ampdoplnla l.oew, has boon definitely implicated by 
Dutton in iqog. With regard In the accusations against the bug. 
Clinocoris lectularius Linnieus, and the flea, it can only be said that 
there is as yet no definite proof that they play an active part in the 
spread of enteric fever. 

To summarize, it may be stated that li. typhosus, B. paratyphosus 
A, and B. paratyphosusB can escape fioin the bodies of precocious, 
acute, temporary, chronic, or paradoxical carriers by means of the 
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feces or the urine, and can infect food and drink directly or in¬ 
directly through the agency of flics, and by means of this infected 
food or infected hands the bacilli can gain entrance into another 
human host, and set up the infection anew. Of the foods and drinks 
which are of importance, the first and most important is milk, while 
water, shellfish, fish, and dried fish, may also be mentioned as of 
great importance. Attacks have also been traced to ice, and, 
indeed, no food or cooking utensil can be considered free from 
possible infection. Of great importance in the tropics are un¬ 
cooked green vegetables, which are grown in gardens often manured 
by means of human excrement. Fa-cally polluted dust and fa-cally 
polluted clothes must also be assigned a prominent place in connec¬ 
tion with the spread of the disease. 

With regard to the cpidemicity of enteric fever, it will be clearly 
understood 1 hat t he basis of the epidemic as the basis of the endemic 
is the carrier, but the characters of the epidemic will largely depend 
upon the means by which the bacilli are introduced into the new 
nmi-immune hosts. Often this is by flies: hence the name ' autum¬ 
nal fever 1 sometimes applied to tile disease, because the local epi¬ 
demic takes place after the time of their greatest prevalence. 
Epidemics due to milk will be found to agree with the distribution 
of this food by, generally, one dairy. The present writers once, 
during an outbreak of enteric fever and dysentery in .a tropical 
town, bought by chance a sample of milk which, on investigation, 
was found to contain the li. cnli -a sure proof of human frecal 
contamination, which might have arisen from watering the milk, 
because water is often added by the seller to the milk of Bos indie us , 
and this escapes the. notice of the buyer, because ihe milk is much 
richer than that of Bos taunts, and 1 hm-fon- does not appear to be 
diluted. As the water may have eome from some polluted source— 
c.g ., a well or a roadside drain - this is very dangerous. Epidemics 
due to oysters and other shellfish will agree with the seasonal use. 
of these shellfish, and may even be traced to certain breeding- 
grounds which may be situate near the mouth of a sewer, or in 
which the oyster-bed itself has become infected with bacilli. 
Another good instance of the cause of small epidemics is the tracing 
ol the infection by Hamer to the fried-fish shops so common in 
London. Hut the infection of food materials will not give rise to 
the sudden widespread epidemic which will arise if the water-supply 
is contaminated. Maidstone, in had 35,000 inhabitants, of 
whom 1,000 persons suffered from enteric fever during the months 
of September, October, and November, due to contamination of the 
town’s water-supply. In the tropics polluted wells are a prevalent 
cause of endemic and epidemic enteric fever. The present writers 
were acquainted with a town in which so-called ‘ remittent,' really 
typhoid, fever was very prevalent, and where in a certain area the 
wells and the cesspits, which always contained water, were only 
separated by a wall one. brick thick. 

The bacilli do not live when dried; still, it is probable that they 
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can live, attached to particles of dust, long enough to contaminate 
food, which in certain tropical regions may become covered with 
dust. 

Predisposing Caitses .—With regard to predisposing causes, it was 
long considered that the native of the trppics enjoyed a partial or, 
as some said, an absolute immunity against enteric fever. This 
cannot be maintained, as wc know definitely that enteric fever 
is quite common in all races. The position at the present time is 
that, while certain authorities consider that a considerable number 
of cases of enteric fever still lie hidden under the terms 1 remittent 
^fever ’ and 4 simple continued fever,’ and perhaps 4 febricula,’ as 
applied to natives, and especially io native children, who are not 
often treated by physicians trained m modern methods, still, there 
are others who maintain that theie is a partial immunity in some 
races— e.g., such an immunity is said to exist among the native 
Egyptians, Sudanese, and Japanese, which is believed to be due to 
racial inheritance. This question has been investigated by the 
Board for the Study of Tropical Diseases in the Philippine Islands, 
and ably reported by Chamberlain, who finds that epidemics of 
great severity among Filippinos are rare or unnoticed; that Widal 
reactions performed on the blood of 5qi healthy Filippinos suggest 
a comparatively recent attack of enteric fever in about (> per cent, 
of adults, but do not indicate that the disease is prevalent in child¬ 
hood; that the native Filippino scouts show a lower typhoid rate 
than the white troops, possibly due to failure to diagnose the 
atypical cases; that more than one-third of the cases of enteric 
fever, whether among Americans or Filippinos, are entirely atypical, 
and cannot be diagnosed without laboratory methods, One-lialf 
of the total number of cases can, however, be diagnosed clinically, 
and do not differ from cut one fever as seen in the Temperate Zone. 
He concludes that much work still needs to be done among the 
natives to estimate the actual amount of mild and atypical enteric 
fever which is occurring, and to determine why extensive and 
destructive epidemics are not more often ‘H'en. 

Our own experience in Ceylon causes us to believe that the disease 
is very prevalent among the natives of that island, and as 
dangerous among them as in Europeans. When the causes of 
death in the races of Ceylon were considered by us some, years 
ago, it was noted that the total deaths contained the following 
percentages: 


Race. 

Enteric I'evcr. 

Simple Fever. 

, Remittent Fever. 

European .. 

Sinhalese .. 

Tamils 

Per Cent. 

IO*I 

7*6 

o *7 

Per Cent. 

i -7 

12*0 

* 7*3 

i Per Cent. 

1 x *5 

0-3 

3-3 
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Added together, these give—Europeans, 13*3 per cent.; Sin¬ 
halese, 19*9 per cent.; Tamils, 21*8 per cent. The incidence of 
enteric fever among these peoples is probably more nearly approxi¬ 
mating the conjoint figures than those give.11 solely under lint eric 
Fever. Tamils are labourers on estates, and cases of fever among 
them arc generally lumped together under the heading of Malaria. 

Age is another predisposing cause, for there appears to be a 
general consensus of opinion that twenty to twenty-five years of 
age is a period more susceptible to the disease than the other 
periods of life, but no age period is free from attacks. 

During the first journey from the Temperate Zone to the tropics 
the metabolism of the young resident in the Temperate Zone is 
possibly somewhat disturbed, leading to a weakening in the anti¬ 
bacterial and phagocytic reactions, as some authorities maintain; 
and hence, perhaps, his great liability to attacks of enteric fever 
and other complaints. It must not be forgotten that the young 
new arrival is apt to eat too much, to drink too much, and, being 
stimulated by the heat— the bad etfecls of which at first he does 
not notice—is apt to work too hard anil play too hard, or, in other 
words, to attempt to exhaust his system in every possible way, 
and to thoroughly disregard the evil elf rets oi the sun; and we con¬ 
sider these indiscretions play a certain role in the relative frequency 
with which these young new arrivals become infected. 

Young people often live together in what are called ' chummeries * 
— i.c., several of them live together in a house, while one of them 
runs the messing. These houses, having no proper supervision, are 
allowed to become most insanitary, especially with regard to the 
servants’ quarters, which are naturally the nearest to the kitchen 
and the places in which food is stored. The. pollution of iood in 
these places is often self-evident to tin* naked eye, while the whole 
place teems with flies. Moreover, the weakening of the system by 
venereal disease may play a part in producing the heavy incidence 
of enteric fever in new arrivals. In Bengal 50 per cent, of the cases 
in Europeans occurred wit hin one year of arrival from Europe. 

In India the disease is believed to be common among native 
children and among Europeans born in India; thus it was noticed 
bv Rogers that 41-87 per cent, of the cases were under fifteen years 
of age, whereas in Europe and America only 9-45 of cases are under 
fifteen years of age. 

As regards sex, we have already drawn att ention t o the apparently 
special incidence upon women between fifteen to forty-five years 
of age. 

With regard to the conditions of life, the poor whites living in 
insanitary conditions are very liable to be attacked, and this may 
account for the. prevalence of the disease among Europeans born 
and living in India, as may the natural habits of children playing 
among earth and rubbish, which are often more or less faecally 
polluted. But of all predisposing causes, that of bad sanitation 
stands out pre-eminently first; thus Europeans are apt to get the 
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disease most commonly in the dry season, when it is spread by dust 
and flies, and the natives in the wet season, when it may be due to 
water contamination. 

With regard to meteorological conditions, we have observed that 
anything which prevents the heavy rainfall at the proper season 
tends to an increase in the enteric, dysentery, etc., rates; find, 
absurd though it may read, certain observations which we made 
some years ago led us to believe that the eruption of Mount Pelee 
may have had a disturbing effect upon the meteorological con¬ 
ditions, producing less rainfall, and preventing the filthy drains and 
other places being properly Hushed, and thus indirectly causing 
an increased incidence ot epidemic intestinal diseases. 

Pathology.- - Knteric fever is a seplica'mia which is produced by 
the bacilli already mentioned entering the body by the mouth, and 
passing into the small intestine and colon, the lymphoid tissue of 
which they invade. In this tissue they increase in number, and 
pass via the lymphatics to the abdominal lymphatic glands and 
spleen, in all of which they multiply. No doubt they veiy soon 
reach the blood, but are probably quickly destroyed and their toxins 
neutralized, and so long as this continues the patient is without 
detinite signs ol the disease. This constitutes ‘the period of in¬ 
cubation ’ or latency, and may possibly be the explanation of those 
persons who, though chronic caniers of virulent tvphoidal germs, 
maintain that they themselves have never had any illness. 

If the. quanlity of antitoxin substances produced are only sufli- 
cient barely to neutralize the toxins, llu-n an ambulatory or an 
abortive attack may ensue. 

When, however, the bacilli multiply in such numbers that, 
though still largely destroyed by the baeteiiohsins of the blood, 
there is insufficient antitoxin to neutralize their liberated toxins, 
then the fever begins. The possible explanation ol the intermittent 
type of the fastigium of the tropics is that the supply of antitoxic 
substances in the blood waxes and wanes. The evidence ill favour 
of the above theory is the presence of the bacilli in the faxes in the 
incubation period, the presence of enlarged IVyer's patches, 
mesenteric glands and spleen found accidentally in post-mortem 
examinations of people who have died from other causes, and in 
whom enteric fever was not suspected: the possibility of cultivating 
the bacilli from specimens of the circulating blood obtained during 
the first week of the fever; and tin constant necessity for immediate 
dilution of this blood if a successful cull ure is to be obtained. 

Relapses can be explained us being due to any cause which so 
disturbs the metabolism of the body that the antitoxin production 
decreases, and the germs again gain entrance to the blood in such 
quantity as to produce fever. 

The endotoxin contained in the bacilli has a markedly stimulant 
effect upon endothelial cells, causing them to swell and to block 
small lymph capillaries, thus causing patches of focal necrosis in the 
liver. 
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The bacilli can occur in any part of the body, but they have a 
predilection for the lymphatic system. When arrested in the lym¬ 
phatics of the skin, they give rise to the rose-coloured maculo- 
papules so characteristic of the disease. The appearance and dis¬ 
tribution of these red maculo-papules in the skin of the anterior 
abdominal wall, chest, and back is believed by Greenhalgh to agree 
with the cutaneous distribution of the nerves which supply the 
small intestiue, the mesent eric lymph nodules, and t he spleen. But 
this seems hardly possible, as papules can appear on the arms, legs, 
and other regions. It would appear as though local heat was a 
more important factor in their production than nerve-supply. The 
bacilli may attack the respiratory system, giving rise to bronchitis, 
pneumonia, etc., and they are commonly found in the gall-bladder, 
m which they cause cholecystitis, and may give rise to gall-stones. 
They also pass through the kidney into the urinary passages, and 
at times appear in large quantities in the urine (bacilluria). 

They are also capable of living locally in the t issues, giving rise to 
inflammation, abscess formation, and local death ot the tissue. 

It has already been noted that they can live ior years in the 
g,ill-bladder and the pelvis of the kidney, producing the chronic 
intestinal and urinary carriers, who are liable to infect, not merely 
themselves, but others also. 

Auto-infection may possibly be the explanation of such cases as 
have second or even third attacks, within a short period*after the 
first attack. 

The typical gradual onset of the disease may be explained by the 
struggle between the antitoxins of tin* body and the bacterial toxins. 

The occasional sudden onset seen especially in the tropics may be 
due to lowered lesistance, owing to many causes-climatic in¬ 
fluences, oilier infections, etc. 

Immunity is generally acquired alter an attack, but second 
attacks are by no means raie: moreover, the immunity is homo¬ 
logous -viz., ail attack of typhoid lever will protect against B, 
typhosus, but not against the paratyphoid bacilli. 

The fever is due to a lessened loss oi heat rather than to an in¬ 
creased production of heat, and this is the reason why, in ordinary 
cases, t here may not be marked eniaciat ion. 

Morbid Anatomy.—On opening the abdomen in a typical post¬ 
mortem, the bowels will usually be seen to be distended with gas, 
and the small intestine will be noticed to present marked areas of 
congestion, especially near the ileo-c.xcal junction. 

Tin* mesenteric glands will be observed to be enlarged and con¬ 
gested, as will the spleen and at times the liver. If there has 
been a perforation, a faecal odour will be perceived on opening the 
abdomen, and there may be gas, faval matter, round worms, or pus 
in t lie peritoneal cavity, while careful search will reveal the perfora¬ 
tion; but care must be taken not to artificially perforate the gan¬ 
grenous, or almost gangrenous, intestinal wall by manipulation. 

On opening the intestines, it will be noted that the most important 
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site of disease is, as already stated, in the ileum near the ileo-caecal 
yalve; while the contents of the bowel will be noted to be of a 
yellowish colour, unless there has been a luemorrhagc, when blood 
will be seen, or unless medicines have been administered which 
alter the colour of the motions. The Pryor's patches in the lower 
few fcc.t of the ileum will be enlarged, prominent, and whitish in 
colour, and covered, perhaps, with yellowish sloughs, or perhaps 
containing ulcers, which may be in the form of one large central or 
several small ulcers. 

On inspection, a typical ulcer will lx. noted to have its long axis 
in the same direction as the long axis of the bowel, to be of oval 
form, with thin and undermined edges, and a base formed from the 
musculari* mucosa*, the infiltrated subinucnsa, or from the muscular 
or even the peritoneal coats of tin- bowel; while in casesof perfora¬ 
tion a rent may be notieed through this last coat, permitting com¬ 
munication between the lumen of the bowel and the cavity of the 
peritoneum. In cases oi extensive haemorrhage injection ot w'atcr 
into the carefully dissected out mesenteric artery may demonstrate ■ 
more or less correctly the source ol the bleeding. The solitary glands 
will also be seen to be enlarged and congested witli sloughs pr 
roundish ulcers, while the mucosa around these and the Peyer’s 
patches will be seen to be intensely congested and red in colour. 
This congestion may be traced for a considerable distance along the 
ileum and into the jejunum, but it is rare to find the duodenum or 
the gastric mucosa in a state of acute congest ion. 

Tracing the bowel downwards into the ascending colon, it will be 
noticed that the mucosa of the cfccuin and ascending colon is often 
congested, and at tiniest lie solitai y glands will be seen to be swollen; 
but as a rule they are not ulcerated. 

These typical appearances may be varied by finding only one or 
two Peyer’s patches enlarged, and perhaps only one or two small 
ulcers, and very rarely there may be no signs beyond a catarrhal 
inflammation of the mucosi of the bowel. On the other hand, the 
ulceration in the region of 1 he ileo-citral junction may be so exten¬ 
sive that there are only ridges and islands of intensely congested 
mucosa left, while at other times pieces of the bowel may be black 
and almost or quite gangrenous. 

The mesenteric "glands will be seen to be swollen and congested, 
and on section they will show marked congestion and perhaps pus. 

The spleen is enlarged and swollen, dark red in colour, friable, 
with a tense capsule, while the liver may also he enlarged and con¬ 
gested, and may even on rare occasions show multiple abscesses 
brought about by a septic pylephlebitis. The gall-bladder and 
bile-ducts may be congested, or more rarely may contain pus, while 
the bile is usually light-coloured and watery, but "may be inspissated. 
The pancreas is usually normal, but we have seen it congested and 
even haemorrhagic. The suprarenal capsules tire generally normal 
in uncomplicated cases. The kidneys are usually enlarged and 
congested, with a capside which strips off readily; On section, both - 
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cortex and medulla arc seen to be congested, with often fatty 
degeneration, and more rarely small abscesses or infarcts. The 
pelvis is congested, but the ureter ami bladder are usually normal, 
though signs of cystitis may be found at times. 

With regard to the thorax, if there is much meteorisni, tin* dia¬ 
phragm may be noted to be pushed up considerably higher than 
usual. The trachea and bronchi may show signs ot inllammation, 
and in the lung pneumonia, hamiorrhagio iniarcts, pyicmic abscesses, 
and purulent iniarcts may be seen. The heart is usually flabby and 
without any sign of rigoi mortis, and is often pale, soft, and friable, 
from fatty degeneration. Rarely will vegetal ive of ulrerat ive endo- 
cardil is or aort it is be found. 

In the neck the thyroid gland may in cases of great rarity be 
seen to be enlarged, and even 1 o have abscesses. There may be 
congestion and .lleeration of the larynx and tonsils, but tiiey are not 
common in our experience. The tongue will be seen to be covered 
with sordes, and may, perhaps, show fissures. 

The brain is often congested, as are the meninges, but meningitis 
and other naked-eye signs are. rai ply met with. Venous and, much 
more rarely, arterial thrombosis may be seen, while, Zenker.'s 
vitreous degeneration may be found. (‘Specially in the adductors 
of the thigh, the rectus muscles of the abdomen, the pectoralis, 
and the diaphragm, and veiv rarely one ul these degenerated 
muscles may be found ruptured and silt rounded by haemorrhages. 
The bone-marrow may also be congested and show signs of focal 
necrosis. 

Finally, t here may be the signs oi t lie eomplieat i«»ns or sequela*- - 
as, for example, the arthritis of the joints, the ahseesses in various 
parts of t he body. etc. 

The pathological history of these poM-iuortein appearances may 
limv be briefly related, beginning w itli the histoiy ul the lesion* of 
the Peyer's patches. 

At first a Peyer's patch or lymphoid follicle is hypericin ic, but 
this is followed by a proliferation ot the lymphoid and epithelioid 
cells of the follicles, together with a swelling of the endothelial cells 
of the capillary vessels, and these together produce a more or less 
definite blocking ot the capillary vessels, which caftses^n aniciuia, 
and produces the whitish colour of the hyperplastic Peyer's patches, 
to w'hicli attention has already been drawn. The typical bacilli 
can be found lying in the centre of the follicle, and also in the lym¬ 
phatic vessels, not merely of the follicle, but also of tlie submucosa. 
Such is tile condition df the follicle about the eighth to the tenth 
day, and now one of two things may happen: either the excess of 
lymphoid cells undergo fatty degeneration and absorption, with 
the result that the blood-flow returns, and the follicle becomes 
normal; or tile blockage of the bloodvessels is increased by filirinous 
thrombosis, with the result that the superficial portion of the 
swollen follicle dies imd forms a slough, which, separating from the 
edges towards the c^jptre, becomes an ulcer some, time during the 
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second week. These ulcers may increase in depth by an extension 
of the necrosis, and may lead to perforation; on the other hand, 
there may be a formation of granulation tissue over the base, which 
subsequently leads to fibrous tissue formation, and thus eventually 
to tile healing of the ulcer, which process is completed by the growth 
of the mucosa over the young fibrous tissue. The. site of a previous 
typhoid ulcer is often clearly visible as a depressed pigmented area, 
which, on microscopical examination, is seen to consist of atrophic 
mucosa covering a fibrous submucosa, which is also often ^trophic. 

The mesenteric glands show at first h\perieinia and cell prolifera¬ 
tion, among which the typical bacilli can be found. Pus formation 
may also be found at tinuis. 

The spleen early becomes hypei.'eniic, and swells considerably, 
remaining enlarged until tin- thud or fouith week. The capsule 
becomes tense, and the pulp assumes a dark red colour. The 
swelling is due to tile hypenemia and cellular infiltration with leuco¬ 
cytes, endothelial cells, and macrophages, among which the typhoid 
bacilli may be found. During the third week the pulp becomes 
softer, and the Malpighian bodies become prominent, and absorption 
begins to take place, which produces a paler colour in the pulp, and 
eventually leads to an increase in the amount of fibrous tissue. 

The liver shows cloudy swelling and fatty degeneration of the 
cells and spots of focal necrosis, which may be pioduccd by accumu¬ 
lations of epithelioid cells in the lymphatic, spares of the portal 
system, or to small areas of necrosis of liver cells owing to occlusion 
of adjacent capillaries. These foci are associated with chimps oi 
the specific biicilli. 

The kidneys show cloudy swelling of the cells of the convoluted 
tubules, but in the cases when llu* kidney is specially involved there 
may be considerable hypcra-mia. together with perivascular cellular 
exudation and granular degeneration of the cells of the convoluted 
tulmles. 

The heart muscle may show fatty or, raicly, waxy degeneration, 
while endarteritis obliterans in the small arteries is said to be seen 
in cases of sudden death without ob\ ums cause. 

In the nervous system there are no very marked changes, but 
pigmentation of the ganglion cells and leucocytic infiltration ol the 
perivascular spaces may be seen, as well as fatty degeneration of 
the nerve fibres. 

The bone-marrow is generally congested, and may show signs of 
focal necrosis, with hyperplasia of lymphoid cells and clumps of 
typhoid bacilli. 

Symptomatology.— Enteric fever is a very protean disease, the 
{Inscription of which is usually divided into incubation period, 
onset, course, subdivided into weeks, relapses, and terminations in 
death or convalescence. In general terms, it may be stated that 
the fever presents physical signs and symptoms not unlike those 
seen in the Temperate Zone., but a number of cases are atypical. 

These atypical cases may have a slight and short attack of fever 
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presenting but few symptoms, and very liable to be overlooked, or 
the attack may be ushered in by some other fever—as, for example, 
malaria or dengue. We will first describe a typical attack with 
mild or severe symptoms. ■ 

Incubation .—The incubation period of enteric fever ranges in its 
known extremes from three days to twenty-three days, or much 
longer. The shortest known period-• that is to say. the one with 
three days’ incubation—was exceptional, the infection being due to 
swallowing a culture of virulent bacilli, and therefore it may be 
excluded for ordinary purposes. It is by no means easy as a rule 
to define the incubation period, and it is usual to agree with Murchi¬ 
son, and to state that it is most commonly about two weeks (ten to 
fourteen days), but that it i* often less than this, and may possibly 
be as short as four or five days; while, on the other hand, it is often 
longer, and no definite maximal limit can be mentioned, because 
the study of typhoid carriers has domonstrat ed that persons, appar¬ 
ently in good health, may he infecte'd with the bacillus, and it lias 
further been shown that these people may suffer from auto-infection, 
all of which naturally complicate the question of the duration of 
the period of incubation. 

Wcthcrofore conclude that the usual incubation period for enteric 
fever is about two weeks. 

During this period the patient may apparently show no signs or 
symptoms of the disease, though at times headache and general 
malaise may be felt. 

Onset .—Typically tin; onset is gradual, the p.itient attending to 
his ordinary duties, though suffering more markedly from the 
feeling of malaise and lassitude and from headache than during the 
period of incubation, and associated with these symptoms there 
may be constipat ion, or there may be diarrhoea with pains in various 
parts of the body, but especially in the hack, the iliac regions, or 
the legs. At times there is a troublesome cough. The disinclina¬ 
tion for exertion, mental or bodily, increases, as does the headache 
and the pains, until the patient feels so ill that he consults his 
medical attendant, when it is found that the temperature is raised 
above normal (ioo“ to ioi° F. in the morning): that it is higher in 
the evening (103° to 104° F.) than in the morning; that the pulse, 
though accelerated (80 to 90 per minute), is relatively slow as com¬ 
pared with the temperature, and may be dicrotic; while the tongue 
is coated on the dorsum, though red at the tip ami along the margins; 
the headache is generally frontal, and there may be thirst, vomiting, 
or cpistaxis, as well as abdominal tenderness and slight distension, 
especially in the right iliac region. If the case is observed early, 
a step-like rise of the temperature may be noted ■ that is to say, the 
evening temperature is always slightly higher than that of the pre¬ 
ceding evening—while the morning remission is less, until about the 
third or fourth day, when the temperature reaches 103° to 105° F. 
at night. 

The onset, however, is often atypical in the tropics, the symptoms 
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being but little marked, and the patient, though feeling wretched 
and ill, perseveres with his work, and may never consult a doctor 
until well into the second week of tile fever, and in some cases may 
even advance farther in the illness than this before the complaint is 
diagnosed. 

With regard to the other atypical onsets, it is well to remember 
that the disease is a septicaemia, and that, following the account of 
the pathology given above, any organ or system of the body may 
be specially attacked. Thus, for example, the nervous system may 
be specially attacked, with the result that the most urgent symptom 
is a neuralgia, an earache, a backache, or pains resembling those of 
pleurisy: or, ugaiu, there may be signs as though cercbro-s-pinal 
meningit is were coining on, «u then- may be early delirium. 11 the 
respiratory system is specially attacked, the signs will be those of 
bronchitis, pneumonia, or suggestive ol acute tuberculosis. If the 
alimentary canal is selected, there will be symptoms indicating 
irritant poisoning or appendicitis: il the renal system is marked out 
for attack, they will resemble the signs of acute nephritis. The 
above remarks do not by any means cover all the possibilities ol 
the onset, but enough has been sud to indicate the remarkably 
protean nature ot the signs and symptoms ol enteric lever, and ol 
the way in which it imitates other diseases. 

The Firs! Week.— The early days ot tins week are as a rule occu¬ 
pied by the onset of the level, a** described above, and oltcn the 


medical attendant doe** not see the patient until about the end ol 
the third or fourth da\ ol the illness. In the tropics, however, tin- 
attack is at times ushered in by some other lc\ ei - as, lor example, 
malaria, by which its symptoms aie more or less masked. It is, 
however, possible, even at this early stage, to obscivc, associated 
with the symptoms of the predominant disease, signs and symptoms 
which arouse suspicion of enteric fe\ ei. '1 liis suspicion is presently 

converted into certainty as these signs increase in evidence, while 
the symptoms of tin* original ailment decrease and finally dis¬ 
appear. The signs and »*yinptoms to winch we specially refer are 
the alteration ol the temperature chart from one of remittent or 
intermittent fever in malaria to one of more continued fever, with 


more marked headache, slowing the pulse, the appearance of 
dicrotism, the signs of abdominal distension, the local pains, the 
tenderness, and pet hups the gurgling in the right iliac region, and 
the altered condition of the tongue. 

During this hrsl week the* facies e»l the patient becomes at times 
typical— i.c., the cheeks are llushed and the eyes blight, and there 
may be some photophobia. The decubitus is almost always dorsal. 
As the week proceeds, the patient becomes more or less apathetic, 
listless, and drowsy. Headache, noises in Ihe ears, and pains in 
various parts of the body are the marked symptoms of this week, 
while sleeplessness is often another marked symptom. Delirium 
is, however, rare. The temperature continues high, being usually 
from 103° to 104° I 7 , in the evening, with a remission of a degree 
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or so in the morning; but in our experience a much greater remission 
than a degree or so is by no means unusual, and the temperature, 
as already mentioned, may assume an intermittent character. 
The pulse - is about 80 to 100 beats per minute, often with more 
or less dicrotism, while the blood-pressme varies, the systolic being 
about 120 millimetres, and the diastolic about 90 millimetres of 
mercury. At this stage of the disease there is usually little or no 
change in the blood, though slight leiieupcnui may be present. 
The specific* agglutinin reaction is not available, but the bacilli 
can be cultivated from the blood. In uncomplicated eases the 
spleen is more or less normal at the commencement, but enlarges 
distinct ly towards 1 he end of t he week. 1 lie respiratory symptoms 
may cause the patient much annoyance,especially the dry, hacking 
cough, and there may be signs' ol mild tonsillitis, pharyngitis, 
laryngitis, or bronchitis. Pneumonia must be looked upon rather 
as a complication than as a symptom of the disease. The gastro¬ 
intestinal symptoms present much variability. The mouth is 
olten dry, aiid the. patient may be worried by thirst. The lips and 
teeth are normal, but the tongue, which is moist, is generally coated 
by a white lur on t he dorsum, while the tip and edges are 1 ed. There 
is little, or no desire for food; the stomach is irritable, and vomiting 
may occur, especially ii indiscretions in feeding are allowed. The 
abdomen is more or less distended, especially in the region of the 
right iliac fossa, wheie it is often painlul ami tender, as, indeed, it 
may be in other places. There may be const ipation or there may be 
diarrhoea: the motions mav be of an ordinary colour, but more 
typically they arc ochre-yellow. Tt is not often that hirmoirliage 
is seen during this week, and is then generally small in amount: 
but its presence is, in our opinion, a relatively serious symptom. 
The urine is generally diminished in quantity, high in specific 
gravity, dark in colout, with a marl eilly acid reaction, but there is 
usually no albumen, no easts, and the diazo-reaction cannot be 
obtained. 


The skin is hoi and dry, with, however, paroxysms of greater or 
lesser amount of perspiration, followed by the presence of more or 
less sudamina. The typical rose spots do not as a rule appear 
before the seventh day, and theiefore will not be. described under 


t hisweek. At times a bluish subcuticular mottling is t o be observed, 
especially on the abdominal wall, towards the end of this week of 
quite, a different nature to the. bluish spots ((aches blf-udlrcs), which 
are generally assigned to the action of lice. There is often h yel¬ 
lowish coloration of the palms of the hands, the lateral aspects of 
the fingers, and the soles of the feet, sometimes called 1 I’hilipo- 
wicz’s sign,' which, however, is by no means characteristic of 
enteric fever. 

The most marked feature of the week i^ the gradual increase in 


severity of the disease, as marked by the growing apathy and 
dulncss of the patient; the aggravation of ihe symptoms, with the 
exception of the pains, which tend rather to abate towards the end 
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of the week: the enlargement of the spleen; the possible occurrence 
of the typical spots; and the continued fever. 

The Second Week .—The signs and symptoms described in the 
first week continue to increase, with the exception of the headache 
and local pains, which usually diminish and disappear by about the 
middle of the week. The tendency to haemorrhage is, however, 
more marked, and the danger of perforation of the bowels has now 
to be considered, while the typical rose-coloured rash should appear 
to a greater or lesser extent; the specific agglutinin reaction should 
be obtainable, as well as the diazo-reaction in the urine, while the 
specific bacilli are much more difficult to obtain from the circulating 
blood, but can still be recovered from the spleen, the f.'eces, the rose 
spots, and often from the urine. Liver or gall-bladder symptoms 
and other complications may appear, With this introduction the 
signs and symptoms of the second week may be considered in 
slightly more detail. 

During this week the patient, who may have been up and about, 
is generally confined to bed, and may be seen for the first time by 
the physician. The facies is dull) apathetic, and listless; the 
reaction time is prolonged for answering questions; the hearing 
may be diminished; and the patient is drowsy. At night there 
may be sleeplessness and mild delirium. There may be slight sub- 
sultus tendinum. The decubitus is dorsal. The temperature con¬ 
tinues high, varying from about io2 J to 105° R, while the pulse is 
generally relatively slow (90 to 100 beats per minute), although it 
may reach to 120. The dicrotism may have disappeared, but the 
blood-pressure has generally diminished somewhat, and the first 
sound of the heart is uot as appreciable as normal. The circulation 
is as a rule not good; the extremities are apt to be cool, or even 
cold; and the hands and feet, or more usually the tips of the fingers 
and toes, may be of a bluish colour. The nails often show signs of 
lack of vitality, and transverse ridges may he observed. Philipo- 
wicz’s sign may disappear, or may persist through tlie week, and 
e.vcn later. The typical rose-red or pink maculo-papules appear in 
successive crops on the front of the abdomen or chest, beginning 
about the seventh to twelft li days, though in exceptional cases they 
may occur as early as the fifth day, or they may be delayed as late 
as the twentieth day, while they may be entirely absent. Their 
number and presence depends upon some unknown secondary cause 
and not upon tlie severity of the attack, to which they bear no refer¬ 
ence. They are pinkish or rose-red, circular, slightly elevated, 
isolated maculo-papules about 4 millimetres in diameter, usually few 
in number, which disappear temporarily on pressure, but reappear 
as soon as the pressure is removed. They usually last three to five 
days, mor-e rarely as long asten days, and as a rule undergo no change 
unfil they fade and disappear, leaving occasionally a brownisli stain. 
They are not associated with any subcuticular mottling, and are 
■but rarely met with on the face, though they may at times be found 
on the arms and legs. They continue to appear until the end 




Fig. 659A.— Temperature Chart of the Intermittent Type of Enteric Fever. 
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of the second week, during the third week, or even during 
convalescence. 

The lips and tongue at the commencement of the second week 
are in much the same condition as at the end of the first week, and 
if the attack is of mild or medium virulence, they may remain in 
this condition during the whole week: but if the attack is severe, 
and il the patient parses into the typhoid state, they alter in appear¬ 
ance: for in this condition the patient lies on his back, breathing 
through the partially open mouth, with the lips and teeth covered 
with the dark brown scabs, formed from epithelial debris, micro¬ 
organisms, and food, whieh are ealled * sordes.' The. tongue 
becomes dry, and is covered with a brown or brownisb-black fur 
or crust, and may have painful < racks: but this condition is largely 
due to oral sepsis, and is not part of the disease, and may be more 
or less avoided by caretul nursing and oral antisepsis. The pharynx 
is generally more or less inflamed, and may be ulcerated, as may 
the tonsils, (iastrio disturbance, if present in the first week, is not 
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continued into the second wi ; as a rule, and il is rare to observe 
vomiting in this wn-k mile" there is some complication. There 
may be constipation 01 there may he dianluea, and the motions arc 
olten of a yellowish colour, with alkaline reaction ami somewhat 
offensive odour, and inav contain sloughs, which will be recognized 
as greyish-yellow fragments of tissue about an inch in length. 

H.cmorrhage m said to occur in about 10 per cent, of cases, but 
our experience would indicate that it is more frequent than this. 
It varies from a mere irate to a strums hieniorrhage, and most 
usually occurs from the end of the second to the end of the third 
week—-that is to say, during the period of separation of tile sloughs. 

Olten there are little or no signs or symptoms to mark a slight 
lucmorrhage, but a profuse ha-nioi rhage produces serious symptoms. 
Often a lucmorrhage takes place without warning, but as it is known 
to be possible, the attendants will be on the outlook for signs; and 
our experience is that there often is warning given by the presence 
of a trace of blood in the motions, by the slight increase of the pulse- 




SYMPTOM A TOLOG Y 


1385 


rate, or by a slight drop in the temperature. In sudden severe cases 
of haemorrhage the facies alters, becoming pinched and pallid; 
the pulse increases in frequency, and the temperature drops perhaps 
quite suddenly. In very severe cases a sudden fatal collapse may 
take place before any sign of blood has been visible in the motions. 

More or less ineteorism is always present during this week, and 
at times this becomes a great trouble to the patient, and very 
rarely may reach to such a degree that it embarrasses the heart's 
action. It is dangerous in that il favours perforation, which may 
occur in this week, but is more commonly met with in the third week, 
under which heading it will be described. 

Usually the. spleen is distinctly enlarged during this week, and 
the blood shows an amentia due to the reduction of rod blood cells, 
while the h.emoglobin and the leucocytes are also reduced. The 
leucoponia is due to a reduction of the polymorphonuclear leuco¬ 
cytes and cosinophilcs, while the mononuclear leucocytes are usually 
increased in numbers. The presence of a marked leiicocytosis 
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would indicate the occurrence of some complication. The coagula¬ 
bility of the blood is reduced. 

Pain and tenderness may occur in the right hypochonrlrium over 
the area ot the gall-bladder, and olten due to a slight attack of 
cholecystit is, which may also be indicated by slight enlargement of 
the liver, slight jaundice, and rigidity of the abdominal muscles. 

The lungs should be carefully watched during t his period, as lobar 
pneumonia may occur, and as the symptoms are not marked, and 
rusty sputum is rare, it may be overlooked. 

Rarer symptoms during this week are local neuritis, tetany, eye 
troubles, and ear complications: but muscular cramp js by no 
means rare, and may cause great inconvenience to the patient. 

The urine is febrile, and may contain albumen. The diazo- 
rcaction may appear before the rash, or may be deferred as late, as 
the end of the third week. Baeilluria is found in about one-third 
of the cases, while urobilin and indicanuria are also fairly frequently 
met with. Acetone and diacctic acid occur, but may be due to the 
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starvation. In mild cases the patient may show marked improve¬ 
ment during this week, and the temperature may decline gradually, 
and reach normal about the fourteenth day. This, however, is 
rare, and usually the temperature keeps high during the whole 
week, and the patient enters the third week with all the signs and 
symptoms of the fully developed attack. 

The Third Week. During the third week the temperature may 
gradually fall to normal about the twenty-first day in typical cases, 
and witli this the various symptoms may subside and convalescence 
begin. In moderately severe cases all the symptoms described in 
the second week may coni inue, but the fever may be less, and may 
gradually remit towards the end oi the week. In the severer cases 
the fever continues, and the patient pas^-s into a condition com¬ 
monly called the ' status typhosus.’ This is the week in which 
there is a great danger ol hemorrhage and perforation of the intes¬ 
tine. 



Fig. Mjo. —Tkmpfrahjrjs Chart or a DoVhik Inflction of Typhoid and 

Paratyphoid 1$ Imvj-ks 

In the severe cases tile temperature remains high; the pulse 
becomes quick; the tongue, teeth, and lips become covered with 
sordes; the diarrhoea and abdominal distension become worse; 
and the toxanniu produces delirium, at first mainly at night, but 
later more or less continuouslv: or the patient may develop a quiet 
state of delirium, lying quietly in the bod with the eyes open and 
staring, and quite unconscious of the surroundings. The muscles 
are markedly irritable, and show fibrillar contiactions, tremblings, 
and twitchings, with or without subsiding tendinum. Emaciation 
now progresses, and the amc.nia is more marked. This is the time 
for the piiaryngo-typhoid ulcer to appear, and tympanites develops. 

The great danger of the third week is perforation, which is said 
to occur in about 3 per cent, of cases. It may take place in the 
mildest of cases, and we have seen it in one in which only two 
small ulcers could be found at the post-mortem examination,' so 
that no case can be said to be fret* from this danger. 

The symptoms are often sudden, severe, stabbing pain in some 
part of the abdomen, and often referred to the region of the right 
iliac fossa, but may also be referred to the left iliac fossa. This 
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sharp pain disappears, but is replaced by a more general pain all 
over the abdomen, which may be persistent or intermittent. At 
times this general pain may be absent. Sometimes, but by no 
means always, there is vomiting. Usually there is more or less 
collapse, as indicated by the pinched features and the quick, small, 
thready pulse. The temperature generally falls, but quickly rises 
again; the abdomen becomes distended: the liver dulncss is en¬ 
croached upon by the tympanites, and the breathing becomes 
thoracic; while the urine may be suppressed. The prostration 
increases, and the patient may gradually sink and die. In other cases 
peritonitis may intervene before death. A small perforation may 
not present the above typical symptoms, and may be only suspected 
at first by the fall of temperature and the rise of the pulse-rate. 

The Fourth Week .—In typical cases the temperature has fallen 
to normal by the commencement of this week, and the tongue has 
begun to clean and all the symptoms abate and gradually disappear, 
anil convalescence begins. Now comes the danger of a relapse, as 
towards the end of this week the patient begins to get hungry. 

T11 severe cases the symptoms may continue unabated, and com¬ 
plications may occur. 

In protracted cases the patient lies in the status typhosus with a 
high temperature, passing urine and fseces involuntarily, and may 
die from cardiac failure, from perforation, or some other complica¬ 
tion. 

The Fifth and Sixth Weeks.- -These should be* weeks of convales¬ 
cence, hut at any time a relapse may take place, while complications 
and sequelae may occur. 

Varieties.- -The various types of typhoid fever may he classified 
in the following sequence: AinbulaLory, abortive, mild, typical, 
severe, and the masked. 

The ambulatory is typically presented by a person who feels ill 
for some days or weeks, but goes about his usual work, feeling 
exceedingly wretched, until, perhaps, someone, noticing how ill 
lie looks, may lake.his temperature, and perhaps find it over 
T04 0 F.; thereupon the. patient seeks advice for the first time, 
and may be well into the second or even third week of the disease. 
More rarely a patient may go through the whole attack without 
medical assistance. Often, however, the illness may begin with 
the ambulatory variety and end with an exceedingly severe attack. 

The mild, the typical, and the severe, have been included in our 
general or typical account given above, and these are estimated 
to be about two-thirds of all cases of enteric fever. 

The masked type of fever is that in which one special group of 
symptoms is pronounced, as, for example, the nervous, with the 
severe headaches, neuralgias, early delirium, anil other marked 
mental symptoms— e.g., mania or the signs ot meningitis. Another 
example is that in which the pulmonary svmptoms are speci¬ 
ally marked— e.g., the early bronchitis or the pneumonia. Other 
examples are the severe gastro-intestinal symptoms, imitating 
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poisoning, or the signs of an acute nephritis. Lastly, the type in 
which hemorrhages begin early and arc persistent is often spoken 
of as the haemorrhagic type. 

One curious form may be just mentioned, as, for example, the 
spleno-typhoid, in which the spleen is very markedly enlarged, 
without signs of malaria or relapsing fever. 

Complications and Sequels. -The most important complication 
is malaria, but dengue and certain unclassified fevers of intestinal 
origin are occasionally niet with during the first week, and com¬ 
plicate the diagnosis. IVdsores and boils are not infrequent 
complications, and loss of hair is a frequcni sequel. Venous throm¬ 
bosis in the femoral vein is a frequent complication, and infarction 
may occur in various oigaiis. Arterial thrombosis is much rarer. 
Acute ascending myelitis is noted, while joints may be attacked, 
giving rise to a typhoidal arthritic and the spine to a typhoidal 
spondylitis. Periostitis of various bones is not rare. Inflamma¬ 
tion of the thyroid gland may also occur. Jhemorrhage and per¬ 
foration have been noted. Iritis, orbital cellulitis, and purulent 
choroiditis have been recorded as due to typhoid fever, but purulent 
otitis media and mastoiditis, described as associated with typhoid 
fever, are generally due to other causes than the typhoid bacilli. 
Appendicitis and meningitis may also occur. 

Relapse.-— One of the. most important sequels to an attack of 
enteric fever is the relapse which may occur at any time during 
the three or four weeks following the fall of temperature to normal. 
It usually resembles an ordinary attack of typhoid fever. 

Diagnosis.- -The diagnosis oi enteric in typical cases is not 
difficult, being based principally on the slow onset of the fever, the 
enlargement of the spleen, the picseiice of roseola at the beginning 
of the second week, the apathetic appearance of the patient, the 
leucopeuia. Every medical man, however, practising in the tropics 
has noticed that enteric fever there, much more frequently than in 
temperate climates, presents an atypical course. The temperature 
chart may he very irregular, sometimes of a well-marked remittent 
or intermittent type (big. (>59); the enlargement of the spleen may 
be absent during the whole course of the disease, or in other cases 
it may be much more enlarged and harder than is usually the 
case; roseola, invisible, of course, in natives, may be absent in 
Europeans, while at times these may present a profuse rash. In 
a few cases some of the peculiarities met with, especially the very 
irregular type of temperature, are explained by the presence of 
two infections—typhoid and malaria. Individuals who have had 
an attack of malaria may harbour in their spleen Lavernn's 
parasites for a long lime without any symptoms, but as soon as 
the resistance of the organism is diminished by any cause like a 
chill, a disorder in dietetics, or the onset of some disease, an attack 
of malarial fever ensues. When these malarial carriers develop 
enteric, the malarial infection breaks out again, and probably 
modifies the course of the temperature. It must be admitted, how- 
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ever, that in the largest number of cast's no such explanation can 
be found. As regards a clinical different iation of the three varieties 
of enteric—typhoid, para B, para A—this is impossible, at least in 
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• I.—ThMl'EKATCKF ('ll MIT OK A TmiM.i: In Kite 1 luN Ob TVI'IIOIO, 
PARATYPHOID A AND li FfcVhKS. 


the tropics. With these clinical difficulties the bacteriological 
diagnosis of enteric fever acquires in the tropics even mole import¬ 
ance than in teinperat e climates. 

'Pile bacteriological diagnosis of enteric is based on the following 


methods: - 

1. Agglutination test. 

2. Ihemooultures. 

j. Search for the eiiteiic bacilli (It. typhosus, li. paralypliosus A, 
]i. paralyphosus li) m stools and urine. 

.p Splenic puncture. 

5. Ophthalmo-renction and cuti-reaction. 

(>. Subcutaneous inoculations ot dead cultures and Vincent’s 
splenic diagnosis. 

7. Complement fixation, etc. 

The first two processes are really the only ones of practical im¬ 
portance, but a lew words may be said also on some of the others. 

AuuuniN.vuoN Tisi (Wipai Kkai non). 'fhis test is based on 
the work of Gruber, Durham, Widal, and Griinhuum. Kit her the 
microscopical or t he macroscopic met hod m:i v boused. Pile simplest 
way to perform the microscopical test is to place on a slide i<) loop¬ 
fuls of broth and I of blood, and mix the whole gently together. 
A loopful of this dilution is then mixed with a loopful of a young 
typhoid broth culture, a hanging-drop made, and the preparation 
examined microscopically for agglutination alter one hour. The 
technical details may be found in any textbook on bacteriology. 
It suffices here to say that the blood should be sufficiently diluted— 
at least i in 40—and the agglutination should be first tried, using 
the typhoid bacillus, and if this is negative, the paratyphoid A and 
the paratyphoid B bacilli. If the medical man in attendance 
cannot perform the test himself, he should send the blood to a 
bacteriological institute. The sample of blood is obi ained by prick¬ 
ing tile finger and collecting a few drops of blood in a capillary tube. 
After closing both ends in the flame, the tube is parked in cotton¬ 
wool, and despatched to the bacteriological institute. 
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Macroscopic tests (sedimentation test) are also in use, and various 
forms of apparatus (agglutinomcters) can be obtained, which enable 
the general practitioner to carry out the test himself without using 
a microscope. A convenient rapid method is Alcock’s, the blood 
being diluted very little and examined after only a few minutes. 
Drcyer’s method, using specially standardized emulsions, is useful, 
as this method renders much easier the making of agglutination 
curves, which are of great practical importance in the diagnosis 
of enteric in inoculated individuals. Technical details may be 
found in any modem textbook on bacteriology. 

In the tropics, even at the present time, one is apt to lie asked what value 
is to be placed on the result of the agglutination reaction. Some medical 
practitioners are inclined to lie sceptical, while* others tend to base tlieir 
diagnosis solely on the insult ui the lest. We would emphasize the tact that 
in enteric fever, as in any other bacterial disease, in order to come to a definite 
diagnosis the results of the clinical examination and those of the lalxirutory 
must not Ixi dissociated. 

The practitioner should give his attention to the following points:— 

Reaction Negative.—~{i) The reaction is generally absent during the first 
week ol the disease 

(2) In some very rare cases—in our exjierience generally of very malignant 
type—the test may remain negative during the whole course ot the malady. 

(3) The reaction with the Jtt. typhosus -which m certain tropical labora¬ 
tories is still the only bacillus ot the typhoid group used for the test- is 
negative in two varieties of enteric* fever - paratyphoid A and paratyphoid Ji. 

Reaction Positive. — (1) When the reaction is positive, it should be remem¬ 
bered that the blood may contain specific agglutinins many years after an 
attack of typhoid is over. In the event of lever in such a case the medical 
man who would solely rely on the Widal test would easily fall into error. 

(2) The reaction is not rarely positive in cases ot jaundice, but recent 
researches have demonstrated the fuel that these* cases are in reality often 
due to the colccystilis caused by li . typhosus. 

(3) The reaction is positive in vaccinated jieisous for a variable peiind of 
time after inoculation. 

(4) One must lx* sure that the test lias been carried out with sufficiently 
diluted blood. A dilution of 1 111 40 is sufficient for ordinary purposes. 

H.kmoci’LTI'RKS- Two methods may be, used—the so-called 
1 dilution method,’ introduced by Castellani in 1898, and the ' bile- 
enrichment method,’ introduced by Drigalski and Conradi, and 
modified by many authors. The latter is at the present time to be 
preferred, being simpler. The former is still of use when a mixed 
infection is suspected, as, for instance, a typhoid-pneumor.occus 
infection. The pneumococcus and many other germs would grow 
very badly, or not at all, in bile media. 

Castellani’s Dilution Method. —The region of the bend of the elbow 
is cleaned with spirit or ether, then disinfected with perchloride 
lotion (1 in 1,000), then a little spirit or’ether is poured again on 
the skin, or the region may be simply painted with tincture of iodine. 
When this has become dry, a few c.c. (2 to 5) of blood, by means of 
a.sterile all-glass syringe, are taken aseptically from a vein of the 
region, generally the median basilic. The blood is immediately 
added to several large sterile flasks (at least three), each containing 
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200 or 300 c.c. of faintly alkaline broth. A dilution of about 1 in 
100 to 1 in 200 is generally sufficient. The flasks are incubated 
at 37 0 C. Generally, after twelve to twenty-four hours in positive 
cases, the broth becomes cloudy, and shows a growth of the germ. 

The germ, of course, must be further identified in the usual 
way by cultivation in milk, various sugar brat hs, and by the agglu¬ 
tination test. The method gives satisfactory result s, the#, typhosus 
having been found by Schottmullcr, Auerbach, Widal/ Pinot, 
Vegrds, and others, in a percentage varying from 70 to 100 per cent. 
The novelty of the mot hod is the dilut ion of t he blood in a very large 
amount of broth instead of employing the usual small quantities 
of the medium. This simple innovation makes all the difference 
in the result. With the old methods the majority of observers 
failed to detect the germ. These satisfactory results are probably 
dfte to the fact that the blood being greatly diluted, the agglu¬ 
tinins are also diluted, and any bactericidal properties of the blood 
serum greatly weakened. 

Gildcmcislcr recommends llulion 111 steiil.- water, while Cummins and 
Cuinnung consider a solutioi of 0*5 pei cent, laurnchulatc of soda to be a 
very efficient medium. 

Drigalski and Conrudi's LUlc-knrichment Method.- We use the 
following modification: 2 to 5 c.c. of blood are withdrawn from 
a vein by moans of a sterile syringe (see above), or if .a vein 
puncture is objected to, a deep prick is made in a finger, and the. 
blood collected and dropped in Coleman and Buxton’s gfyeerine- 
ox-bile medium, which consists of ox-bile qo c.c., glycerine 10 c.c., 
peptone 2 grammes distributed in small flasks, each containing 
20 c.c. of the medium, ff the blood is taken in the evening the 
percentage of positive results seems to he larger. 

Opiitiiai.mo-1 Jiai.misi*. - Cluntemet se lui introduced a method of diag¬ 
nosis similar to the ophllinliiin-diaguo'.is »1 lulieieulosis. An extract of 
typhoid Ikicilli, speua ly ptepaicd, is used. A drop is instilled into the con¬ 
junctival sac; .iftei two to three hours, it tin is typhoid, the conjunctiva 
becomes very red, and the lntluinmatuni persists'tor two or three days. 

Cl! 11-Reaction. Attempts have liven made by several authors to evolve 
a method of ruli-reai tiou tor enteric in analogy in 1 hat which has been done 111 
tuberculosis. The results have not been very satisfactory^ 

Silvestkini's Test. - A small amount ol broth lyjihoid*culture killed by 
heat is injected subcutaneously. If the case is t yphmd, this procedure induces 
a sharp rise of the temperature for a day or two. 

Complement Fixation.- -A complement fixation test has lieen worked out 
for typhoid, para A and para IJ. by several authors, but its use has not 
become general. 

Vincent’s Spleno-Reaction.- Vuirent has notued that in many cases 
after the subcutaneous injection ol dead vaccine the spleen liecomes tem¬ 
porarily distinctly larger. The reaction is specilic viz., a patient suitering 
from typhoid shows an enlargement of the spleen if lu- is injec ted with typhoid 
vaccine, but nut if injected with paratyphoid A or pai a typhoid 15 vaccines. 

Spleen Puncture.-- The point of maximum spleen dulucss is found, the 
skin is disinfected by painting with tincture of iodine, and the puncture made 
by using a sterile syringe supplied with a long, strong needle. A lew drops 
of splenic blood and juice are obtained with facility, and should b* immediately 
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sown in bilc-glycorinc medium. The method gives good results, but is not 
advised as a routine procedure. 

Bacteriological Examination of Stools for H. typhosi’s and Paka- 
TYPHosrs A and H.-- A small portion of the stool recently passed and collected 
mtoastcrilc vessel is smeared on several large MacConkey’s agar plates. These 
arc incubated for twenty-iour to forty-eight hours at 35" to 37 0 C., and then 
any suspicious white colonies further investigated. ' As is well known, on 
MacConkey’s medium the colonics of coli like bacteria are red, whde those of 
the typhoid ami dysentery group appear whitish. Instead of MacConkey’s 
agar, the Drigalskrmedium may Ik* used, or Holt-Hams and Teague’s methy¬ 
lene blue-cosin medium, the inoculation ol which muy be done from a growth 
of the f.Tces in Douglas’ peptone-tier broth. 

CaSTELLANI’S CoNTEMl’OKANl-.Ol S G.VS-At a.LIT TINA i ion Tf.st.-- Twenty 
tubes of sahnn (or raftinose) peptone watei, each containing a small fermenta¬ 
tion tube, are used, and to each tilin' 1 2 drops of trivalent typhoid and para 
A and para 11 agglutinating scrum are added, or 1 drop of each mono¬ 
serum may lx* added instead ot the tmalent one. Each tulx* is inoculated 
from one of the lactose non-iernieiiting white colonies present on the MacConkcy 
plates made from the susjiected fa’c.il matter. The mix's are placed 111 tlie 
incubator at t5°-37 C. lor twelve to twenty-tour hours and then examined. 
All luix-s showing diltuse turbidity or gas, or both, are discarded. If one (or 
several) of the tulxs slums agglutinated growth as well as alisence of gas a 
diagnosis of enteric may Ik* made, at once, tor practical purposes. 

If the scan, h is limited only to typhoid amt not para A or para It, it is better 
to use glucose-peptone-water tula's slightly tinged with litmus, to winch 1-2 
drops ol typhoid agglutinating nionoscrum have been added. It one ol the 
tubes (or several) shows agglutination and alisence of gas ’while, the medium 
has taken a 1 eddish tolnur (acidity), the diagnosis ol typhoid may he made. 

Castellani’s I'm i.m-ki-m Mi- rnoii. This is <111 apphi alion of I'ustcllnin’s 
genetal method to isolate .1 bacterium from .1 nu.stuie ot other Imclona by 
using a multivalent seium which will agglutinate ami delay the growth of all 
or most iff the bacteria present, while it does not influence the growth ol the 
germ or group ot germs one desires to isolat ■ Great diificulty, however, is 
found in praitue 111 preparing such a serum, the hot method ot prep.1r.1t 1 on 
being that of mixing set era I pi 1 in valent sei 1. *1 lie pohserum method may 

be carried out in various ways. Two m.iv I e mentioned: - 

X. (a) ‘Inoculate with the Iks il m.ittei to h- investigated several tubes ot 
taurocholate of soda peptone water, or Hiowning, Gilmore, ami Mackie’s 
telluric acid peptone water may be used. 

(fr) Immediately alter, or hettei hunt -diali-lv lx-fnrc, the inoculation, add 
3.drops polyvalent lacloM'-Icniicntiiig m cstm.il-liactcriu serum, i drojis poly¬ 
valent noil-lactose fermenting l.ec.il battena serum (/». protein, group, etc.), 
taking care to use sennits containing « nlv a very small amount of typhoid 
coagglutinin; or serums tan lx* used liom which tlie typhoid coagglutinm has 
been removed by alisorptinn 

(c) Incubate tor twelve* or t wenty-Jour hours, then make plates on Mac¬ 
Conkey, Conradi Diigalski, nr similar media, from the most sujx^rticial portion 
of the liquid medium, ..ltd investigate further any suspuurns colonies which 
may develop, testing them with typhoid, paratyphoid A. and paratyphoid B 
serums, etc. When there are many flncculi oJ agglutinated bacilli also in the 
upper portion of the.tulx-, these may Lx* got rul of by a short centufugation. 
A short centrifugation with an ordinary electric centrifuge will cause t lie agglu¬ 
tinated bacilli to fall to the bottom, while it has practically no effect on the 
uon-aggluliuatcd germs in young cultures. 

.2. Instead of inoculating the suspected ficcal matter direct in taurocholate 
peptone water and poliscrum, the stool is plated on MacConkey's medium. 
j After fifteen to twenty-four hours’ incubation at 35^-37° C. all the white 
colonies (lactose non-formenters) arc inoculated in a lube of peptone water, 
to which has been added 2-3 drops of the poliserum for lactose non-fermenters 
apart from enteric group. After fifteen to twenty-four hours' incubation 
‘the growth from the top of the tube is further investigated. 
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■ Bacteriological Eumduhom pv Urxnx^-TIm «vin« should be c oll e cted 
aseptically. Id women a catheter should be used. In males this is not neces¬ 
sary^ It is sufficient, after purifying the glans and meatus first with a dis¬ 
infecting lotion, and then with boued water, to make pass his urine. 

Any germs of the anterior portion of the urethra will probably pass with the 
first.portion of urine, which is thrown away, while the hist portion is collected 
into a,, sterile vessel, and immediately sown in tubes ftonfaining nnt^man and 
Buxton’s bile-glycerine medium. These are incubated at 35® to 37° C- for 
twpQty-four to thirty-six hours, and then the further bacteriological invest!ga- 
tiod is carried out in the usual manner by malti ng plates, etc. 

Dxazo-Rsaction.—A chemical laboratory test often used is Ehrlich's diazo¬ 
reaction, which, however, is positive in several other febrile conditions. 

Marris's Atropine Test.-— Marris found out that the injection of grain 
of atrdpine sulphate in fevers of the enteric group hardly accelerated the pulse- 
rate, while in-patients suffering from other diseases such an injection will 
increase the rate of the heart by some twenty to forty beats per minute in 
the same manner as m normal individuals. 

Mar ns’s technique is as follows:—Tho patient should lie horizontally, 
perfectly quiet, and the test should be carried out at least one hour after meals. 
The pulse-rate is taken and recorded minute by min ute until found to be 
steady.. This usually takes ten minutes. An injection of B * # grain of atropine 
sulphate is then given in the deltoid region. The patient remains absolutely 
quiet, and aftor twenty-five minutes the pulse-rate is taken and recorded 
minute by minute. An increase of the pulse-rate by about twenty or more 
per minute indicates that the patient is not suffering from enteric. If the 
increase in l lie pulse-rale is only ten beats or less, the reaction is suggestive 
of enteric. 

Diagnosis Of Enteric in Inoculated Persons. —The diag¬ 
nosis of enteric in inoculated persons may be very difficult, the 
symptoms being often most atypical. Moreover, the commonest 
laboratory test—agglutination—is of little use unless carried out 
according* to certain methods. 

It is well known that in individuals inoculated with the triplb 
vaccine t vplioid and para A and para B, specific agglutinins .develop, 
for the t hree germs, as was shown by one of us long ago. The maxi¬ 
mum agglutination til re is reached two to three weeks after the 
first inoculation, then the titre falls at first—for a few weeks— 
rapidly, but later on in an extremely slow, gradual maimer, so slow 
as to remain practically constant for months and years. After two 
months from inoculation only very exceptionally one finds an agglu¬ 
tination limit greater than 1 in 320 for B. typhosus and B.para - 
typhosus B, and for B. paratyphosus A greater than 1 in 180. There¬ 
fore, in a person inoculated loiiger than two months, if the agglu-’ 
tination limit is higher than 1 in 300 for B. typhosus or para B, or 
ihore than 1 in 180 for B. para A, and there is fever, a provisional 
diagnosis of enteric may be made. It is always advisable, however, 
as emphasized especially by Dreycr, Walker, and Gibbon, to take 
the agglutination titre, at intervals of three to five days several times 
during the course of the suspected fever and make an agglutination 
curyefor B. typhosus,B. paratyphosus B t andB. paratyphosus A. 

■j If the agglutination for B. typhosus exhibits a regular rise, with 
."a maximum of even 100 per cent, in the third or fourth week from 
v *pn*et of fever/ and then a subsequent regular fall, as seen in non-- 

'inoculated subjects, but starting from afid returning towards the 

■ "88 



1394 THE ENTEROIDEA GROUP OF TROPICAL FEVERS 

• 

higher base line of inoculated persons, while there is little or no 
rise in the agglutination titre for B. paratyphosus B or A , a diagnosis 
of typhoid fever may be suggested with great probability. 

If there is a regular rise and subsequent fall in the agglutination 
for B. paratyphosus B, while the agglutination titres for B. typhosus 
and#, paratyphosus A show only a slight or no increase, the diagnosis 
of paratyphoid B may be suggested. 

If there is a regular rise and later fall in the agglutination titre 
for B. paratyphosus A, while the titre for B. typhosus and B. para¬ 
typhosus B is only slightly raised or not at all, a diagnosis of para¬ 
typhoid A fever may be made with a certain degree of iirobability. 

If there is a very distinct rise in the agglutination tor all three 
germs or any one of them, there is the possibility of the patient 
suffering from one of the three levers with non-specific agglutinins 
for one or both the germs producing the other two, or there is the 



Fig. 062 . —Temperature Chart of a Triple Infection: Typhoid and 

Paratyphoid A and B Fever. 

possibility of the patient suffering from a mixed infection. In the 
first case the agglutination curves are generally synchronous, 
and the germ for which the agglutination is highest is often the 
infective germ. 

In mixed infections, whether in inoculated or non-inoculated 
subjects, the agglutination curves for the various infecting germs 
are as a rule not synchronous, and follow tlieir ordinary course 
independently of each other. 

To carry out the above tests it is necessary to have recourse to 
an accurate quantitative method, and we recommend for the 

S ose Dreyer's standard agglutination method, using standard 
itinable emulsions. Details will be found in any modern 
manual of bacteriology, such as Hewlett’s seventh edition. 

Of course, in inoculated persons the search for the infecting organ¬ 
isms in the blood, stools, and urine, as already described, is even of 
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greater importance than in non-inoculatcd individuals. Marris’s 
atropine test may also at times help the diagnosis of enteric in 
inoculated people, the test apparently not being affected by previous 
vaccination. 

Differential Diagnosis. —The term ' enteric fever,’ as already 
stated, is used to cover Uirec infections—typhoid fever, para¬ 
typhoid fever A, and paratyphoid fever B, which clinically, at least 
in the tropics, cannot be distinguished from one another, except by 
bacteriological methods. Enteric fever imitates many diseases, and 
many diseases resemble enteric fever, and this renders t lie differential 
diagnosis complicated and difficult. Of the many fevers which may 
possibly be mistaken for some usual or unusual attack of enteric 
fever, we have chosen the following for differential diagnosis—viz., 
malaria, the relapsing fevers, dengue, undulant fever, plague, yellow 
fever, typhus, influenza, trichiniasis, acute miliary tuberculosis, 
appendicitis, pneumonia, rat-bite disease, psittacosis, parenteric 
fevers, ulcerative endocarditis, and pyaemia. 

Malaria .—Intermittent fevers are hardly likely to be confused 
with enteric fever, but remittent fevers are liable to cause difficulty, 
and may be recognized by the presence of the parasites in the peri¬ 
pheral blood, by the presence of pigment in the leucocytes, by the 
enlargement of the spleen, and the reaction to quinine.* Moreover, 
the attack of fever is usually sudden, the temperature quickly 
rising to 105° F., while the pulse is, as a rule, not dicrotic, and if 
the fever has lasted a few days, there is generally some sign of 
anaemia. It must, however, be remembered that malaria is a not 
infrequent complication of the first week of an attack of enteric 
fever in the tropics, as malarial carriers are very apt to develop 
this fevet when commencing an attack of enteric fever. 

Relapsing Fevers .—In these fevers the onset is sudden, and char¬ 
acterized by chills and severe pains in some region of the body, 
while a careful examination of the blood in a first attack should 
reveal the spirochaetes. 

Dengue .—Dengue begins suddenly with often severe pain in 
some part of the body, and often congestion of the conjunctiva, 
and perhaps a sensation of chilliness.. It must not be forgotten 
that typical cases of dengue fever sometimes develop enteric 
fever. 

Undulant Fever .—This disease may very closely resemble enteric 
fever, and during the first week can only be* definitely recognized 
in a locality in which both diseases occur by cultivation of the 
specific germ from the blood, while lat er sweating and t he undulat ing 
type of fever, together with the articular symptoms, are charac¬ 
teristic. 

Plague .—The ordinary severe type of plague, may be recognized 
by the sudden onset, the severity of the symptoms, the mental 
duTness, and the full development of the typical symptoms and 
bubo in a few hours. 

The milder forms of plague are more difficult to recognize, because 
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there is little fever; but the enlargement ol a group of lymphatic 
glands will arouse suspicion as to the true nature of the disease. 

Plague pneumonia may be distinguished from Ihe pneumonic 
form of enteric fever by an examination of the sputum. 

Yellow Fever .—Mistakes are most apt to occur at the commence¬ 
ment of a yellow-fever outbreak before the disease is recognized. 
The diagnosis may be effected by the rapid onset of the fever, the 
tenderness in the region of the pylorus, and by the albuminuria 
which is often present on the first day, and later by the vomit. But 
in such an important point as the diagnosis between yellow fever 
and typhoid fever, bacteriological examination of the blood and 
motions should not be neglected. 

Typhus .—This fever may be distinguished by its sudden onset, 
and by the early appearance of mental symptoms, and especially 
by the early appearance of delirium and coma, while the macular 
petechial eruption appearing on the fourth day materially assists 
the diagnosis. Brill's disease is merely a mild form of typhus, 
and may be differentiated by the appearance oil the fifth or sixtli 
day of a maculo-pupular eruption, which does not disappear on 
pressure, and does not appear in crops. 

Influenza .—The diagnosis between influenza and enteric fever 
can be made by the presence of catarrhal symptoms in the 
former. 

Trichiniasis -The presence ol oedema of the eyelids, together 
with swelling and painful tension ol the muscles, associated with 
dyspnoea, are in favour of trichiniasis. The blood should In- 
examined for any signs of eosinophilui, while the worms may be 
discovered in t he mot ions. 

Acute Miliary Tuberculosis .—The differential diagnosis here is 
very difficult, and is complicated by the fact that the two diseases 
may occur together. The fever iri acute miliary tuberculosis is 
irregular, and the pulse and respiration fire rapid, and there is 
embarrassment of the breathing, often leading to cyanosis: but 
the diagnosis is very difficult, and may have to depend entirely 
upon bacteriological research. 

Appendicitis .—In appendicitis the onset is usually abrupt, and 
the pain in the right iliac fossa is distinctive, but there are cases 
which closely resemble enteric: and it must be remembered that 
the typhoid bacillus can caurc appendicitis. 

Pneumonia .—Enteric fever may, though very rarely, begin with 
a typical attack of pneumonia, when the specific organisms may be 
found ih the sputum; otherwise, a diagnosis must be made by the 
examination of the blood, or later clinically, when the more typical 
symptoms of enteric arise in 1 he second week. 

Rat-Bite Disease .—This may be recognized by the history, by 
the blotchy, measly eruption, and by the fact that the fever end’s 
for the first time alter a few days, only to reappear again later. 

Psittacosis .—This enteric-like fever may be suspected by the : 
history of there having been sick parrots in the bouse in which the 
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patient has been residing, and this can be confirmed by tin- isola¬ 
tion o^the specific bacilli from the blood. 

Patenteric Fevers .—These can only be diagnosed by the bacterio¬ 
logical examination of the blood and faeces. 

Ulcerative Endocarditis .—Usually in this complaint there are 
recurring chills, irregular fever, substernal pains, and endocardial 
murmurs, while bacteriological examination of the blood may not 
merely differentiate it from enteric fever, but may indicate the 
germ which is causing the endocarditis. 

l J yamia .—In the first week this may be difficult, and depend 
upon the bacteriological examination, but the usually intermittent 
fever, the prostration, and the sweats, m;ty give rise to suspicion. 
The marked lcucocytosis may also arouse suspicion. 

Weil's Disease .—This may be recognized by the early onset of 
jaundice. 

Diagnosis of Mixed Infections. —As already stated, mixed infec¬ 
tions, especially typhoid and malaria, typhoid and paratyphoid, 
typhoid or paratyphoid and coli-likc germs, are not rare. In the 
lypho-malarial-infc.ction cases the microscopical examination of 
tiie blood will reveal Lavcran’s parasites. As regards the diagnosis 
of the second group of mixed infections—viz., typhoid+para- 
typhoid, or typhoid+ coli infections—the diagnosis is based on:— 

r. Hrcmocultures. 

2. Castcllani's absorption test. 

The technique for luvmocultures has already been given. We may 
here remind our readers that the finding in the blood of some other 
organism besides the/?, typhosus docs not mean always that the case 
is a real mixed infection. The organism found may play only a 
saprophytic role, especially if the blood does not contain specific 
agglutinins for the germ. 

Caslellani’s Absorption Test. --Theusual agglutinationtestsarenot, 
as a rule, sufficient to make a diagnosis of mixed infection, because 
coagglutination does not always mean multiple infection. If the 
blood of a typhoid patient agglutinates the B. paratyphosus , besides 
the B. typhosus, one is not justified in coming to the diagnosis of 
a mixed infection brought about by the B. typhosus and the 
B. paratyphosus B, because it is well known that the blood of a 
typhoid patient may contain, besides the specific, primary or homo¬ 
logous agglutinins for the typhoid bacillus, secondary or non¬ 
specific or heterologous agglutinins fori?, paratyphosus B and many 
other bacilli, such as many strains of coli. This has been demon¬ 
strated by many authors. Gruber and Durham, as Jong ago as 
1896, demonstrated that the typhoid sera may agglutinate Gaertner 
bacilli. Zupnik and Poser later found out that 89 per cent, of 
typhoid sera reacted with paratyphoid B, and 40 per cent, with 
paratyphoid A. 

Boycott, who has made a very complete investigation of the 
subject, has noted that 59 per cent, of typhoid sera present co- 
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agglutinations; 55 per cent, reacted with Gaertner, or Brion and 
Kayser; 41 per cent, with Schottmuller B; 33 per cent, with Aer- 
trycke; and 12 per cent, with Schottmuller A. 

The greater the quantity of typhoid agglutinin, the greater, as a 
rule, the subsidiary agglutination. 

To distinguish between primary and secondary agglutinins, and 
to facilitate the diagnosis of closely allied organisms and mixed 
infections, the absorption test, discovered by Castcllani in 1902, is 
useful. This test has been further studied, and the technique 
improved, by Boycott, Bainbridgc, O’Brien, Cummins and Gumming, 
Alcock, and others. An excellent monograph on the absorption 
test is the very recent one by Frank E. Taylor. 

Castellani found out t hat in rabbits immunized for typhoid 
only, whose serum agglutinated besides the typhoid bacillus, also 
certain ‘ coli' germs, the saturation with an excess of typhoid 
bacilli would remove not only the primary (specific, homologous) 
typhoid agglutinin, but also the secondary (heterologous, non¬ 
specific) coli agglutinin; while in a serum derived from rabbits 
immunized both for typhoid and coli bacilli, neither saturation 
with typhoid alone nor coli alone, but only both together, simul¬ 
taneously or successively, would remove the whole of the agglu¬ 
tinins present in the serum. 

He experimented with various other germs, and applied the 
method to the differentiation of closely allied bacilli and mixed in¬ 
fections in man. For practical clinical purposes it may be said 
that if the blood of a typhoid patient present s, besides agglutination 
for tlic B. typhosus, also agglutination for, say, B. paralyphostis B 
or A, or a coli-like germ, and if this agglutination for the B. para - 
typhosus B or A, or coli-likr, persists to a great extent after satura¬ 
tion with if. typhosus, the case is very probably one of true mixed 
infection: typhoid*paratyphoid B, or paratyphoid A, or coli- 
like, as the case may be. 

Of course, as with every other biological test, the results obtained 
cannot be accepted a^. absolute, but are only of relative value. 

To remove the typhoid agglutinin from the typhoid serum, this is diluted, 
and an excess of typhoid bacilli from young agar cultures added and kept in 
contact for two hours. The scrum is then tested for agglutination for the 
various germs. A similar technique is used for removing the specific para¬ 
typhoid B, paratyphoid A agglutinins, etc.; by adding to the serum an excess 
of paratyphoid B or paratyphoid A, etc., bacilli. For technical details one 
should consult books on advanced bacteriology, or Taylor’s excellent mono¬ 
graph on the absorption test. 

Prognosis. —The typhoid mortality its, in the tropics, about 20 to 
25 per cent, for ordinary hospital practice, and rather lower for 
private practice. The mortality from paratyphoid A and para¬ 
typhoid B is lower. Unfavourable symptoms are the early appear¬ 
ance of haemorrhage, severe nervous symptoms, considerable 
meteorism, and severe diarrhoea. A bad sign, pointing to a probable 
relapse, is the temperature falling while the pulse remains rapid. 
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THE TREATMENT DURING THE ATTACK 

Severe haemorrhages are of grave import, as is perforation. Sudden 
death..may occur at any stage of illness and during the convalescence, 
but is, fortunately, very rare. 

Treatment. —Thetreatmcnt of enteric fever may be divided into:— 

A. The treatment during the attack. 

B. The treatment during the convalescence. 

A. The Treatment during the Attaek. —This may be subdivided 
into:— 

I. Treatment of a simple uncomplicated case. 

IT. Treatment of special symptoms. 

1 . The treatment of a Simple Uncomplicated Case may be 
considered under the following headings: (i) General hygiene; 
(2) nursing; (3) diet; (4) medicines. 

1. General Hygiene. —A well-ventilated, airy, and well-lighted 
room should be chosen, .and all superfluous furniture, hangings, 
belongings, etc., removed, except such few things as may be de¬ 
sirable to render the general appearance cheerful. Special atten¬ 
tion should lie paid to the bed, because the patient is to remain 
in bed for about one month after reaching a permanently normal 
temperature. ' The bed should not be too broad or too narrow, 
and should have a wire-woven mattress, which is part of the bed. 
Over this a soft horsehair mattress should be placed, and a" reserve 
mattress should be kept handy. Over the. horsehair mattress 
two folds of blankets should be placed, and then the sheet, and in 
the middle third there should be the draw-sheet, with its water¬ 
proof sheeting. The bed should be provided wit h an easily movable 
mosquito-net. The whole room should be thoroughly cleansed once 
a day bv means of damp cloths dipped in Jeyes’ fluid. All motions 
and urine should be protected against flies, and, after being in¬ 
spected by the physician, should be disinfected with Jeyes' fluid 
or crude carbolic acid, which is allowed time to act before the con¬ 
tents arc thrown away. A separat e set of feeding appliances should 
be reserved for the patient, and these should be sterilized after 
use. All fomites should be soaked in Jeyes' fluid or carbolic 
lotion for some hours immediately after use and before being washed. 
A large piece of ice is very useful to keep down the temperature 
of the room in the tropics. 

2. Nursing. —The most important feature of the treatment of 
a case of enteric fever is the nursing. Two nurses, one for the day 
and one for the night, are absolutely necessary, and their work 
may be rendered easier, and the patient considerably benefited, 
especially if he is over the average weight, by the use of a Skeffington 
lifter, or, failing this, by some simple apparatus based upon the 
plan of this ingenious lifter. The temperature should be recorded 
every four hours, and as h;emorrhage is so common in the tropics, 
both nurses should be warned, and should be instructed to be on 
the watch for the slightest suspicion of this symptom. Moreover, 
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they should be instructed how to act when it occurs, in order that 
there may be no delay. The nurse should also be warned to be 
careful as to the disinfection of her own hands. Nurses who are 
to attend enteric fever cases should be selected from among those 
who have been vaccinated, in order to prevent the possibility of 
infection; failing this, a course of intestinal disinfection at the end 
of nursing a case of enteric fever is not without its benefits, as 
many nurses contract the disease. 

The patient should be sponged all over with tepid water twice a 
day, in the morning and in the evening, and this may be repeated 
if the temperature rises .above 103° F. An excellent plan is to add 
to the water a little of a lotion of thymol 40 grains, spirits of 
lavender 2 ounces, rectified spirits of wine 3 ounces, dilute acetic 
acid 3 ounces, in iG ounces of rose-water. The patient generally 
finds this admixture to be most refreshing. 

From the first the back should be carefully inspected and dried, 
and dusted with a powder composed of boric acid, zinc oxide, and 
starch, or some similar powder. Any irritated region should be 
bathed with rectified spirit s. 

The mouth must be* carefully attended to, and a raouth-wasli of 
glycothymoline, listerine, or other antiseptic mouth-wasli, must be 
used, while the teeth should be carefully cleaned by the nurse by 
means of a small stick carrying a little cotton-wool. 

The bed-pan or slipper and the. urine-bottle must be used through¬ 
out the illness and the early part of the convalescence. 

When the temper.iturc is high, alight ice-bag to the head is useful. 

3. Diet .—With regard to the diet, the patient should not be un¬ 

duly starved, but should be given liquid food in small quantities 
at stated intervals. The best basis for the dietary is good chicken- 
broth and milk, and special attention should be paid to the fact 
that the liquid actually given to the patient is cliickcn-broth, and 
not some greyish warm wat or, with yellow fat floating on the sur¬ 
face. To this broth some Plasmon may be added, if desired. With 
regard to the milk, it should be l»oih*d and diluted in the proportion 
of I to 2 with cither soda-water. Perrier-water, lime-water, or barley- 
water, and attention should be paid as to whether it is properly 
digested or not by examining tin- buccs. If it is not digested, it 
must be replaced by malted milk, zymonized or peptonized milk, 
or by wliey. Junket and weak tea may also be used. The patient 
should be given plenty of water to drink, either plain or as albumen- 
water, and it is very soothing to occasionally rinse out the mouth 
with soda-water. But no very warm or very cold foods or drinks 
should be given. m 

4. Medical Treatment .—The less medicine given to a person 
suffering from uncomplicated and mild enteric fever the better for 
the patient. 

■ Some mild medicine— e.g., an intestinal antiseptic, or quinine in some 
force -—is often given-— e.g., the quinine and chlorine made by pouring about 
‘30 minims of strong hydrochloric add upon 30 grains of chlorate of potash. 
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and dissolving the chlorine gas so evolved in 12 ounces of water, which con¬ 
stitutes the first bottle, and should bo dispensed in a non-actinic bottle with 
a glass stopper. The second bottle contains quinine bihydrochloride 36 grains, 
syrup of lemoxis x ounce, also dissolved into 12 ounces of water. One table- 
spoonful from each bottle is mixed and taken three times a day. A thin slice 
of orange is sucked after each dose to remove the unpleasant taste. Some 
authorities prefer giving tincture of iodine 2 to 3 minims in an ounce of water 
every three to four hours; others prefer /j-naphthol 2 to 3 grains mixed with 
bicarbonate of soda 2 to 3 grains, or eucalyptus oil or cinnamon oil 2 to 3 
minims in a suspension. 

Constipation must be counteracted by a simple enema or an 
enema with a little turpentine if there is some tympanites every 
other day. 

After the second week urotropine may be given in 10-grain doses 
three times daily in order to disinfect the unne and gall-bladder. 

Serums and Vaccines .—Serums have not been successful: some¬ 
what better results have been recorded by a number of authorities 
by the use of vaccines. We do not use the vaccine treatment 
except in some protracted cases with low fever and fairly good 
general condition. 

Tchikana, Fagiuoli, Micheli, Quarelli, and others, give the enteric vaccines 
by intravenous injection. Kraus, Be Castello. and Lucksh, claim to have had 
good results in enteric by the intravenous injection of heterologous vaccines, 
as, for example, a D. coh vaccine. Intravenous injections of a peptone solu¬ 
tion have also been used. 

• 

II. The Treatment of Special Symptoms .- The special symp¬ 
toms which require treatment may be considered under the follow¬ 
ing headings:— 


r. Tympanites. 

2. Haemorrhages. 

3. Perforation. 

4. Diarrhoea. 

5. Cholecystitis. 
f>. Hyperpyrexia. 


7. Delirium. 

H. Cardiac failuie. 
Q. Phlebitis. 

10. Bedsores. 

11. Abscesses. 

12. Bone lesions. 


1. Tympanites .—Tympanites is to be treated by fomentations, 
turpentine stupes, by the administration of 15 minims of turpentine 
every three hours, or 3 to 5 minims of cinnamon oil at t he same 
intervals, or bv a hypodermic injection of grain of eserine. 

2. Intestinal Ilcemorrhagc .—The nurse should be prepared on the 
onset of this complication to stop all food and drink except a few 
sips of cold water, to apply an ice-bag to the abdomen, and to raise 
the bedclothes on a cradle and to administer cither the enema 
mentioned above or to give a capsule of 3 minims of turpentine, or 
both. This is of the utmost importance, as then t ime is not wast ed 
in getting the treatment under way. When the physician is certain 
that a perforation has not occurred, a hypodermic injection of 
morphia is very useful, but this should not be given so as to hide 
the signs of a perforation. The turpentine capsules may be con¬ 
tinued three or more times a day, and calcium lactate in 10-grain 
doses may also be given. 
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3. Perforation. —The only chance is to perform a laparotomy, 
and deal with the perforation surgically; but this must be done as 
soon as possible. After the operation the Fowler-Murphy after- 
treatment should be carried out, and the patient placed as nearly 
in an upright sitting position as compatible with comfort. This 
position is maintained for four days. At the same time a con¬ 
tinuous administration of salt solution per rectum is carried out, 
and so arranged that the patient obtains 2 to 6 litres per diem for 
a week, and Wainwright’s special apparatus for this purpose may 
be employed. 

4. Diarrhoea. —This may be checked by tanualbin, 10 to 20 grains, 
three times a day, or tannigen in the same dose. A very useful 
adjunct is an enema containing Dover's powder, 5 grains: tannin, 
10 grains; mucilage of gum, 1 ounce; and thin starch solution, 
1 ounce. Bismuth preparat ions should, if possible, be avoided, as 
they arc apt to obscure traces of blood, which may be valuable 
hints of a possible hncmori huge. 

5. Cholecystitis. —This should be treated by urotropine, and when 
chronic by antitvphoidal vaccination, or a surgical treatment may 
be advisable. 

6. Hyperpyrexia must In' combated by tepid, cool, or even iced 
sponging, by immersion in baths of a temperature between 75 0 to 
85° F. Antipyretic drugs should not be given. 

7. Delirium. —Acute mental symptoms require sedatives or relief 
of intracranial pressure by lumbar puncture. 

8. Cardiac Failure. —This may require to be combated l>y hypo¬ 
dermic injections of digitalin or camphor in ether, or by sttychnine 
and by saline injections. 

9. Phlebitis. —This usually occurs in one of tin- legs, which must 
be wrapped in cotton-wool after applying ichthyol in lanoline 
(2 per cent.). 

10. Bedsores. —These are usually quite preventable, but great 
care is necessary to dry and to disinfect the back and to harden the 
skin with spirit lot ion. When the sores have developed they should 
be disinfected twice daily wit h hydrogen peroxide, and a xcroform 
or zinc oxide powder applied* I n some cases a protargol ointment 
(5 per cent.) or a balsam of Peru ointment (1 to 2 per cent.) are 
useful. 

11. Abscesses. —Local inflammations should be treated with ice- 
bags, and when pus has formed incisions must be made. 

12. Bone Lesions. —A stiff jacket may be necessary to relieve the 
pain of a typhoid spine, and the osteitis or periostitis may require 
surgical treatment. 

B. The Treatment of Convalescence. —This may be subdivided 
into—(I.) The treatment of a simple case; (II.) the treatment of 
sequelae; (lit.) the treatment of the acute carrier. 

I. The Simple Case.— The most important factor is to keep the 
patient in bed without any change of diet until twenty-one days 
after the temperature has permanently reached normal, and then 
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to gradually increase and modify the dietary. The patient should 
not be allowed to sit up or to get out of bed until the temperature has 
remained normal for about four weeks. In the meanwhile the 
urotropine treatment should be carried out, and, if possible, a 
bacteriological examination of the urine and farces should be made 
six weeks after the permanent return to a normal temperature. 

II. The Treatment of the Sequel®.— The phlebitis has been 
mentioned, and as it is followed by oedema will require a bandage 
or elastic stocking. Post-typhoidal neuritis requires massage and 
electricity. Nervous sequela: are not very uncommon, giving rise 
to a temporary form of mental weakness, or to types resembling 
disseminated sclerosis, myelitis, etc. 

III. The Treatment of the Acute Carrier.— If a patient has 
become an acute carrier, he should be treated by antityphoid vac¬ 
cination, as already described, and urotropine should also be ad¬ 
ministered, for this drug, in addition to its action on the kidney, 
is excreted during twenty-four hours by the liver cells and by those 
of the gall-bladder. A dose of 15 grains per diem is said to be 
sufficient to destroy the B. typhosus in a gall-bladder in ten days, 
but the complete cure of carriers is very difficult, even having 
recourse t o surgical measures. 

Prophylaxis. —The essential features in t he prophylaxis of enteric 
fever are a pure water-supply, a good system of drainage, and 
sewage and dust disposal, a pure food and milk supply, the destruc¬ 
tion and prevention of fly-breeding grounds. 

Another essential feature is the watering of the streets with anti¬ 
septic solutions when there is much dust, and lastly, and by no 
means least, the search for, discovery, isolation when”possible, and 
treatment of the typhoid carriers. 

Vaccination. —At the present time Cast ellani's triple vaccination 
(typhoid, para A and para B) has come into general use. The triple 
vaccine can be prepared according to various methods: broth cul¬ 
tures killed by heat, carbolic salt solution emulsions, oily emulsions, 
sensitized vaccines, etc. In a general way, it may be stated that, 
whatever the method of preparation, the results are satisfactory. 
We generally use a vaccine consisting of an emulsion of typhoid, 
para A and para B bacilli in normal salt solution, to which $ per 
cent, carbolic acid has been added. The del ails o! preparation may 
be found in various papers by one of us. Each cubic cent iinetre con¬ 
tains typhoid 500 millions, para A 250 millions, para B 250 millions. 
Half a cubic centimetre is inoculated the first time and 1 cubic centi¬ 
metre a week later. Certain authorities recommend a double dose, 
1 c.c. the first time and 2 c.c. the second. The triple vaccine gives a 
certain amount of immunity for the three varieties of enteric—viz., 
typhoid, para B, and para A; the immunity for typhoid and para B 
seems to be more marked than that for para A. 

The inoculation of the triple vaccine gives rise to a local and 
general reaction, which is not more marked than after the old 
typhoid monovaccine:'some infiltration and pain at the point of 
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inoculation; fever with headache and rheumatoid pains. The 
inoculated persons are generally fit to resume their duties twenty-. 
four to forty-eight hours after inoculation. 

In countries where cholera is endemic in addition to enteric, 
the tctravaccine. typhoid, para A, para B, cholera, should be 
used. Certain observers describe a * vaccine disease' in analogy 
to a ' serum disease,' and state that the human organism becomes' 
sensitized by a previous injection of vaccine. This phenomenon, 
however—at least with marked features—is, in our experience, 
extremely rare. 

Until 1916, in the British Army and practically in every other 
army—with exception of t lie Serbian Army, which adopted Castfel- 
lani’s tetravaccine (TABC) in 1915--the vaccine used was the 
Wright-Lcishman typhoid monovacciiie, which, as regards preven¬ 
tion of typhoid, gave good results, but naturally was of no cfhcacy 
in the prevention of the paratyphoid fevers. 

Vaccination by a Single Inoculation. —This has been attempted 
with a certain degree of success by using oil emulsions of the various 
bacteria (lipovaccines), as done by Le Moignic and Pinoy, or by using 
2 per cent, glycerin emulsions, as done by Castellani. 

As regards the results, of simple typhoid vaccination, Firth's figures worked 
out by Pearson's methods showed 1 hat out of 55,36b inoculated persons in the 
army in India, 61 were attacked by typlioul, and out of 12,074 non-inocu!ated 
45 were attacked; while .mother uf figures showed 58,481 inoculated and 
34 attacked, as against 10,927 noil-inoculated and 22 attacks. 

The vaccine used m the army was the Wright-Leishman, made from cultures 
not more than forty-eight hours old, which were sterilized at 53 0 C., and to 
which, when cold, 0*4 per cent, of lysol was added. This vaccine was to bo 
used during the period extending from three weeks to three months after its 
preparation, and was to be injected under the skin opposite the insertion of 
the left deltoid. 

The first dose was 500 million bacilli, and the second, given ten days after, 
was 1,000 million bacilli, and sometimes a Hurd dose of x.ooo million was 
also given. Inoculation takes place al 4 p.m., and the soldier goes to bed at 
8 p.m., when the reaction begins, and is on light duty for two days. There 
is practically no negative phase, and the reaction consists of a localized 
hypersemia with cedem^ and some slight fever, malaise, and chilliness. Occa¬ 
sionally the symptoms are more severe, but usually disappear in forty-eight 
hours. The typhoid monovaccine was prepared according to many other 
methods: the Pfeiffer-Kolle vaccine, the Vincent vaccine, the nucleo-protcid 
vaccine of Lustig and Guleotli, etc. An attenuated live vaccine was prepared 
by one of us, and a non-attenuated sensitized live vaedne was prepared by 
Metchnikofi and Besredka, and extensively used by Alcock. 

• * PARENTERIC. 

Syne 37 me—-Typhoid-llke and paratyphoid-like fevers! Enteric-like fevers; 
Fevers due to intermediate germs. 

Definition.— The term ‘ parenteric 1 indicates a group of fevers * 
clinically hardly distinguishable from one another, and from 
enteric, but due to intestinal bacteria specifically different from 
B. typhosus Ebertli, B. paratypkosus B Schottmullcr, and B. para - 
typhosus A Schottmiiller. 
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Historical. —Since the discovery of the paratyphoid bacilli 
cases of clinical enteric, but apparently due to germs different from 
those of the enteric group (typhoid, para A, para B), were placed on 
record by a few observers. These cases were generally viewed 
with much scepticism, which was to a certain extent justified, 
as in a number of cases the germ believed to be the cause of the fever 
represented in reality merely a secondary infection. After our 
work, that of Balfour, and of Archibald, the fact that there is a 
group of fevers due to so-called intermediate intestinal germs began 
to attract more general attention, and is now accepted by most 
authorities. 

geographical Distribution. —Parent eric occurs apparently in every 
climate, but is of much more frequent occurrence in tropical rind 
subtropical countries. Cases have been reported from Ceylon, 
India, Egypt, the Sudan, the Balkans, Southern and Central 
Europe. 

/Etiology and Classification. —Parent eric is caused by a large num¬ 
ber of intestinal bacteria, excluding B. typhosus,B. paratyphosus A, 
and B. paratyphosus B. ZEtiologicaJly one might differentiate a 
variety of parenteric for each species of intestinal germ capable of 
becoming the axiological agent of a fever, but such a procedure 
would differentiate several scores of parenteric fevers, and we 
therefore consider it simpler, for the time being, to classiiy par¬ 
enteric according to six types, corresponding to the six- principal " 
groups in our classification of intestinal bacteria (Chapter XXXVI., 
p. qji), as follows:— 

A. Parenteric due to bacteria of genus Ebcrthus Castellani and 
Chalmers, excluding B. typhosus, and of genus A 1 kali genes Castellani 
and Chalmers. 

These cases do not seem to be very rare. Among t lie germs found 
we may mention B. fcecalis alkaligcncs Petrowsky, B. fcecaloides 
Castellani,/?. tncla-alkaligenes Castellani, B.para-alka!igcnes Castel¬ 
lani, B. vivax Archibald, B. pritnitzi Castellani, B. kandiensis 
Castellani, etc. It would appear that these germs are usually non¬ 
pat liogenic, but under certain circumstances, x>f" which very little 
is known, may become so. 

B. Parenteric due to intestinal bacteria of genus Salmonella Lig¬ 
nites emend. Castellani and Chalmers, apart from B. paratyphosus 
A and B. These cases seem to be the most frequently met with. 
Among the bacteria found we may mention B. psittacosis Nocard, 
B. columbensis Castellani, B. archibaldi Castellani and Chalmers. 
These three germs seem to be constantly pathogenic, while many 
other members of the group are often non-pathogenic. representing 
when found only secondary infections, although it is not excluded 
that at times they may become pathogenic.- 

Two very important germs of the genus Salmonella are B. aertryke 
I)e Nobele (= B. suipestifer) and B. enteritidis Gaertner, but these two 
germs very seldom give rise to an. enteric-like fever; usually they 
give rise to acute enteritis. 
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C. Parenteric due to germs of genus Enteroides CasteUani and 
Chalmers. Cases of parenteric seem occasionally to be caused under 
certain circumstances by such germs, which as a rule are not patho¬ 
genic faecal bacteria. The following germs have been found capable 
at times of becoming pathogenic: B. entericus CasteUani: B. khartou - 
mensis Chalmers and MacDonald; B. parenlcricus CasteUani. 

D. Parenteric due to germs of genus Lankoidcs CasteUani and 
Chalmers. These seem to be rare, though a few cases have been 
recorded due to B. ceylonensis A CasteUani and B. ceylonensis B 
CasteUani. 

E. Parenteric due to germs of genus Balhattella CasteUani and 
Chalmers and genus Wcseubcrgits CasteUani and Chalmers. THese 
cases appear to be very rare, the germs of this group apparently 
seldom becoming pathogenic. 

F. Parenteric due to bacteria of genus Escherichia CasteUani and 
Chalmers. Cases of parenteric due to bacteria of this group (so- 
called coli group) are in our experience very rare. True, germs of 
this group arc comparatively often found in the blood of cases of 
fever, and, moreover, are often agglutinated by the blood of the 
patient, but repeated bacteriological examinations very frequently 
show that these germs play only the role of sccondaiy or associated 
infections, and that the cases are often tiue cases of enteric (typhoid, 
para A, or para B), the coli form germs having entered the general 
circulation through the intestinal ulcers. One should also keep in 
mind the frequent invasion of germs of this group in the pre-agonic 
period. 

Parent eric due to germs of the trilx* Ptoitce, six h as 13 . Ji. pyoevaueus, 

B. proteus vulgaris, etc., is rare, these germs generally acting as secondary 
infective agents. 

Morbid Anatomy. —Very little is known. -Intestinal ulcers do 
not seem to be present. The mesenteric lymph glands may be 
larger than normal, and the spleen and liver'may be enlarged, and 
the latter organ may show cloudy swelling and fatty degeneration. 
The heart is flabby, and may be in a condition of fatty degeneration. 

Pathology. —This seems to be somewhat similar to the pathology 
of enteric. 

Symptomatology 4—Parenteric is clinically very similar to enteric, 
the onset being at times slow, the fever subcontinuous or con¬ 
tinuous, ending by lysis. 

At times, however, the onset is sudden, and the fever may have 
a most irregular course. The duration varies between ten days and 
several weeks, or occasionally months. The patient in some cases 
takes the ‘typhoid look,' being apathetic and expressionless; at other 
times he does not appear to be very ill. Intestinal symptoms may 
be present or totally absent, but a certain amount of meteorism is 
often noticeable. The spleen may be palpable, but this is of much 
less frequent occurrence than in enteric. Roseola is extremely 
rare and intestinal haemorrhages-practically unknown, the germs of 
the parenteric group giving rise very seldom to intestinal ulcers. 
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FREQUENCY OF PARENTER 1 C—PROPHYLAXIS 

Frequency of Parenteric. —It is well to keep in mind that par- 
enteric is on the whole much less frequent than true enteric (typhoid, 
para A, para B). The observation has been made that persons 
inoculated against enteric (typhoid, para A, para B) seem occasion¬ 
ally to become more prone to contract parenteric, in the same manner 
that persons inoculated against typhoid only, seem at times to de¬ 
velop a tendency to cofttract paratyphoid A and paratyphoid B 
more frequently than non-vaccinated individuals. This, however, 
cannot be used as an argument against vaccination by the enteric 
or triple vaccine (typhoid, p«ira A, para B), because, although 
individuals vaccinated therewith may develop a slight tendency 
to contract parenteric, still the total number of enteroidea fevers 
(enterica and parenterica) observed in such individuals is greatly 
less than in non-vaccinated people or in people vaccinated only 
with typhoid monovaccine. 

Diagnosis. —When a patient is suffering from enteric-like symp¬ 
toms, while all serological and bacteriological investigations tor 
enteric remain constantly negative, the practitioner is justified in 
suggesting the possibility of parenteric. The diagnosis, however, 
should always be confirmed by a complete and repeated bacterio¬ 
logical examination of tlie blood, stools, and urine, with the object 
of isolating the causative organism anti of determining from what 
variety of parenteric the patient is affected. We should like to 
emphasize here that the mere presence of an intestinal germ in the 
blood is not sufficient to come to the conclusion that this fever is 
due to that germ. Repeated examinations may show that it is 
present in association with true. B. typhosus, B. fiaratyphosus A, 
or B. paratyphosusB, and may have little or no part in the causation 
of the symptoms, quite a number of f.'ccal bacteria being capable of 
entering the general circulation through intestinal ulcer*. If, 
however, the germ not only is found in the blood, but the blood 
contains specific agglutinins for it, while hainocultuns and scrum 
reactions are constantly negative for enteric, the probabilities 
arc that the germ isolated is the real aitiologicol agent of the 
fever. 

Prognosis. —This is, on the whole, much more favourable than in 
enteric (typhoid, paratyphoid A, paratyphoid B). 

Treatment. —This should be on the same lirifcs as for enteric. 
Complete rest in bed and fluid diet arc necessary. Drugs are of 
little or no use except occasionally. Urotropine may be given in 
doses of io grains three or four t imes a day. The vacci ne t reatment 
with autogenous vaccines seems t o give better result s t ban in ent eric. 

Prophylaxis. —As regards general prophylactic measures (sanitary 
improvements, destruction of flies), these are the same as for 
enteric. The usual enteric vaccination (TAB) floes not, of course, 
protect against parenteric, and when certain forms of parenteric 
become frequent the bacteria causing them may be added to the 
enteric bacilli in the preparation of a prophylactic vaccine. 
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VARIETIES OF PARENTERIC. 

In t he general account we have given of parentcric we have stated 
(see ./Etiology) that aetiologically very numerous varieties migfat'lte 
differentiated, but we have limited ourselves to distinguish six e&ef 
types in relation to the six principal groups of intestinal. bfi^ilii 
which may cause the condition. We consider, however* it ady xmbllr* 
to give a brief separate description of certain varieties of narfent^wr^ 

which have been more completely worked out. TlieSe ard.rr-* •, 

1 * • a 

Psittacosis parenteric. 

Alkaligenes parenteric. 

C-olumbensis parenteric. 

Arcliibaldi parenteric. , 

A siaticus parenteric. 

K hart oumensis p<irent cric. 

\ - 

« 

Psittacosis Pakentkric. 

i * 

Definition.- -A very latal specific epizootic among parrot;, which is capable 
of spreading to man and causing a febrile condition resembling typhoid fever 
in its characters, and winch is very liable to be complicated with severe, 
pneumonia, ’ *: . 

History.— Ritter, iu 18 79, was the first to suspect tliat 1 here was a connection 
between small epidemics oi pneumonia limited to certain houses and an illness 
among parrots in the jsaiuc houses. In 1880 Eberth obtained large numbers 
of micrococci from the bodies of grey parrots: • Ritter's observations were 
confirmed by Ost of Berne, in 1882, and by Wagner of Loipsic, in 1885. In 
189a, 500 parrots were shipped from South America, for Paris, but no less 
titan 300 died en route from enteritis. On arrival in Paris the surviving birds 
were divided-into two lots, and sold to various people, with a result that 
within twenty-six days of their arrival an epidemic of psittacosis broke, put, 
which resulted ip fofty-xunc cases, With sixteen deaths. The epidemic was 
'characterized by’being of the house type, by which is meant that several persons 
in the same house were attacked by the complaint. 

Smaller epidemics occurred in 1893 and 1894, and in t!ie same year Banti, 
Malenchini, and Palamidessi reported an epidemic in Florence. In 1895 
there were outbreaks at Prato, Cologne, and.Paris; in 1897 at Genda; in 1898 
at Cologne; in 1901 at South Elpidio, Ancona, and Hull; in 1904 at New 
Hampshire, one of the Eastern United State; of America, f^eddoes in 19x4 
reported several cases in England. We have seen epidemic enteritis of this 
nature develop in parrots in the Sudan, but prophylactic measures, being 
immediately instituted it did not spread to man. 

JUtolOKf*—The disease is apparently due fo a bacillus belonging to the. 
genus Salmonella Lignifres of our classification,first isolated from thewiags of 

J iarrots which had died from the disease by Nocard in 1893, and subsequently 
ound by Gilbert and Fournier in 1897 in the i ntestine offbe sick birds, and also 
in the heart-blood of a man-who die<l from the disease. The bacillus in question 
is pathogenic for parrots and other birds. -Jt is possible that this barillas 
^exists nannally in partots, and only becomes_pathqgenfc under.circumstances ■ 
of bad hygiene, qrhun it causes an enteritis. Tpe-feathers* n. 

ated with fiscal matter, are cleanedby the parrot with its tongue In the usual 
way, so that'its mouth and bill become infected, and^f this means the dStmm 
-is spread to persons who feed Redress thei bfrd. Veiy mxdSr'' 
spread? from man to man'. According to Bain bridge, Bacillus psittpcvUje ft. 
identical with B. aeriryke (p. 954). 1 ,■ * 

Pathology. —In parrots the disease causes, a very fatal Jbrxh* of Enteritis, 
hf man it produces a septicaemia, often complicated by a pneumonia. Drought'' 
.About as a rule by the pneumococcus. 
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The post-mortem reveals lobular pneumonia in the lungs, fatty degeneration 
of the heart-muscle and liver, enlargement and softening of the spleen, and 
congestion of the kidneys, with swelling of the tubular epithelium. 

Symptomatology. —The incubation petiod varies from seven to twelve days, 
after Which tho disease may begin suddenly with a chill, but more usually 
commences insidiously, like typhoid fever, with headache, malaise, etc., and 
arise of temperature from 102* to 104° F., with a pulse-rate of 100 to i2o per 
' minute, 'quickened respirations, cough, and muco-purulent expectoration. 

' iR&les may be t^eard over the lungs, while tlic spleen is enlarged, the tongue 
dry and furred', and diarrhcea or constipation may be present. Rose-coloured 
Spots appear on the skin, and the patient Incomes dull and stupid, in which 
condition lie may remain for several days, anti as a rule will recover in about 
fifleon to twenty days if no pneumonic complication intervenes. If, how¬ 
ever, pneumonia sols in. the patient becomes much worse, and as a rule dies. 

Diagnosis.- -The diagnosis is to lu* msuli by the diw ovirv ol si« k parrots in 
houses In which \ieuple are sulteiing fiom typhoid-like fevers and pneumonia, 
ilacteriologicnlly. attempt** may be made to obtain cultures of the bacilli 
from the blood. 

Prognosis. —The prognosi.-. is grave in old peop c and wlieu pneumonia sets 
in. tlie mbrlality being stated to be* about 35 1 o .jr per cent. 

Treatment.—"I lie tieatnient must be ion<lu< U:l mi the lines usually laid 
down for typhoid fever and pneumonia. 

Prophylaxis.— T1 ‘ted parrots appear always to lomc from South 

America; therefore should lx; taken that only healthy birds arc allowed 
to lx; shipped, and tli.it these are kept in good hygienic conditions during the 
voyage. On anival <it their destination, they should lx 1 quarantined for 
about a couple of woks. and, if found to be infected, should be destroyed, 
and their dead bodies and cages burnt. 1 he places in which they were kept 
should also be thoroughly disinfected, l’anot.-. should not be allowed to take 
food out of people's mouths, and should always be kept in good hygienic 
conditions. 


Al KAlb'.J Nl'S l*ARl-N'lJ'KIf . 

' Remarks.- B./ecca/is MkiuiKt”<n$ Poinisr.hky— which bi longs In the 
go mis A Utah genes of our cl.issiin* ition—is generally a liaimless facal 
germ, but researches by various observers have den ion si rated that it 
may occasionally become p.nhogenic for man, and pioduce fever. 
Oases have been recorded by Stiaub and Krais (IMT4I, by Rochaix 
and-Mtirode( joiO), by Jdie.irmun (iqibl,by lliist (itji/b and others. 

- Symptomatology.---'i lie fever often resembles a mild t\pe of 
enteric, and is genet ally of short duration, tvvdve to fifteen days, 
though protracted cases arc occasionally mel with. At times the 
temperature is very irregular, subcontinuous or intermittent, and 
even a. tertian periodicity is said to be occasionally present, though 
possibly some of thcSc cases may have been associated with malaria. 
The spleen is seldom enlarged, roseola is not present, and intestinal 
haemorrhages have never been recorded. 

Diagnosis. —This is based on the isolation of B.facalis alkali genes 
.from the blood, and t he presence of specific agglul inins for this germ, 
while all bacteriological tests for enteric and other intestinal germs 
are negative. The bacteriological examination of the blood is 
carried out as in enteric, either using Castellani's dilution method, 
details of which have been given when discussing the bacteiiolcgical 
diagnosis of enteric, or one of the modifications oi Drigalski-Ccpiadi’s 
hUe method. The technique which, in the hands of Shearman, has 
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given good results is the following:—5 c.c. of blood drawn aseptically 
from a vein is placed in 50 c.c. of a 2 per cent, solution of tauro- 
cholalc of soda in distilled water, incubated at ;j5° C. for twenty-four 
hours, and then plated out on MacConkey’s plates. These are incu¬ 
bated for twenly-four hours, and any white colony present is further 
investigated. 

Prognosis. —This is favourable. 

Treatment- -The treatment is symptomatic. Vaccines have been 
tried 111 a few cases, but no definite results have been so far obtained. 


CnU MHIAMS l\\Kl f MTRI< . 

Synonym. —Febris columbcnsis. 

Historical and Geographical Distribution.- The disease and its 
causative germ were described bv Castell.ini in Ceylon in 1905. 
Spaar published a oa^e 111 n»i 4. Kecently cases have been recorded 
in India by De Mello. in Kmopc, in the Balranir Zone by Lurie, and 
in the South of Kmopc bv Conte. It al«o ntcius in the Anfclo- 
Egyptian Sudan. 



FlO. 663.—TEMPERATURE ClIART OK COM’M ItENSIH PaKKNTERIC. 

/Etiology. -The causative germ is/*. cehtiiihnisi s Castollaiii, 1905. 
This germ is somewhat peculiar in 1 hat occasionally when recently 
isolated its action on lactose may not be constant, the same strain 
having at times no act ion what ever on lact osr, at ot her t inu s slightly 



Fig. 664. —Temperature Chart ok Columbeneis Farenteric Fever. 

fermenting it. After several subcultures all the strains become 
non-lactose fermenters. It is not agglutinated by typhoid, para¬ 
typhoid A and paratyphoid B sera. Its biochemical characters can 
be found in t lie table of intestinal bacteria 011 p. 946. It differs from 
£t. paralyphosus A and B in producing gas in glycerine and other 
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minor characters. It is not agglutinated by either paratyphoid B 
or paratyphoid A scrum. 

Symptomatology. —Two types of the fever may be differentiated, 
one closely resembling typhoid, the other characterized by numerous 
relapses. Enlargement of the spleen and meteorism may be 
present, but are not constant symptoms. Roseola has not befen 
recorded, nor intestinal hemorrhages. Urinary complications 
(cystitis, etc.) are not rarely met with. All the cases recorded have 
ended in i ecovery. 

Prognosis. —Appears to be favourable quoad vifam, but in the 
relapsing type the disease may last for four t o six mont hs, t he patient 
having several attacks ot fever, each lasting a couple, of weeks. 

Treatment.- -This is on the same lines as for enteric, including 
complet c rest in bed and fluid diet. Uruti opine is useful, especially 
when there are urinary complications. 

Prophylaxis.— Casteilajii has used in Ceylon a H. co/umbcnsis 
vaccine in tile form of a combined B. cohmbcnsis, B. typhosus, 
B. paratypjiosus A and B, paratyphosvs B vaccine. 

AttCUlHALM PAKr.NTHU 1C. 

This fever and its axiological agent were described by Archibald 
in the Sudan in i<ji2. The bacillus was believed by Archibald 
at one time to belong to the 7 *. cloaca group. It seems to us prob¬ 
able t hat the genu belongs to 1 he genus Salmonella of our classifica¬ 
tion, and that it is related tu/f. columhcnsis Castcllani. 

Symptomatology. -As a rule the symptoms presented by the 
patient are not unlike those of the second week of enteric fever. 
There is high Fever, ranging from roi" to 103" i*\, associated with 
drowsiness and perhaps delirium, lmf this is often absent, with 
furred dry tongue, but wilhout diarrluea or tympanites, and with 
or without some very slight i-nlaigemeirt of the spleen. Sometimes 
the. temperature falis to normal after a week, but this intermission 
is followed bv a prolonged lever of a remittent type, or, instead, 
the fever may be more, or less remittent fioni the commencement. 

Complications.- - Complications in the form of pneumonia, ab¬ 
scesses, femoral thrombosis, etc., may occur. 


AsiAncus Paki-.nteric. 

This fever was differentiated by Castcllani in Ceylon by obtaining 
the specific bacillus from the blood and motions. There arc two 
varieties of the bacillus, which may be. c.illcd B. asiuticus Nos. r 
and 2. (For the specific characters see table in Chapter XXXVI., 
p. 944.) Culturally these bacilli are identical, but the biological 
reactions are slightly different. The possibility of a double infection 
of one of these bacilli or other parent eric germs with those of enteric 
fever must not be forgotten. The diagnosis will then depend upon 
the absorption test. , 
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Symptomatology. — H. a si aliens No. i is associated with a long, 
protract oil, rather low* fevor of medium severity, which show's 
usuallv a remittent or an intermittent character (vide. Fig. 665). 
/?. asi,flints No. 1 produced a fever resembling certain types of 
protracted enteric fever, hut without unv enlargement of the spleen, 
without roseola*, hut associated with rather severe abdominal pains 
of long duration, though as a rule there is no diarrhoea and the 
stools novel contain blood 01 mucus. 


Iff 1 h r m ■ v 



Ktu. 005.--- 1 ’OR nu\ OF 'I I MJT.HA IVUK CilAKT OK A CASk OK AVIVIICU, 

r.\nr.NTF.Kic Pkvek. 

One case due to i>. nsinthes No. 1 was associated with a severe 
aiicylo^tomo infection, while one due to /». usialims No. 2 was 
.is-.oc.Mtod with a lieaw a-eeiis infection. The lever did not stop 
when the patn-uts got rid .>1 the parasite- 

Diagnosis.- I In unlv po-xiblc method of diagnosis is the early 
bacteriological 1 xa111111.1i ion oi 5 to n» «■ r, of tin- blood taken asepti- 
cally bom the median basilic vein, and examined as alioadv de¬ 
scribed for enteric lexer, while an al tempi tnav also be made to 



Pic., non.—*11 mtiira lino Cn*Hr of Jxiiaimoiimfnsis Paksni-ikjc. 

isolate the bacillus Irom the faxes. The specific bacillus will be 
agglutinated bv the pat ient s serum in high degiees of dibit ion. 

Treatment.- The c.a^es must be treated on ihe lines already laid 
down for cntei io fevei, but 1 he most suit able special t icatment istlie 
inject ion of autogenous vaccines prepared like 1 he typhoid vaccines, 
provided the ncut< symptoms aie o\» r and the fever is of very low 
type. 

KH AK H ipMF NSIs I , AK1- NTJCRIC. 

This feve> and its axiological agent have been described by 
Chalmers and MacDonald 111 the Sudan. The genn Ii. kharton- 
tnensis Chalmei s and MacDonald, 1915, belongs to our genus Enter- 
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oides of intestinal bacteria, and is closely related to B. cnicrims 
Castcllani, 1911, and B. parentcricus Caslcllani. 191-j. 

Symptomatology. —After a preliminary period of one to three 
days, during which the patient suffers from headache, const ipation, 
and malaise, with marked or slight fever, the febrile attack sets in 
with constipation, headache, and a disinclination for mental or 
bodily work. The heart, lungs, liver, and spleen remained noimal, 
and, except for the usual febrile change*, the urine was also normal. 
Except for headache, tile nervous system was noimal, and no skin 
eruptions were noticed. The cardinal featurts of the illness were 
const ipation, fever, relatively slow pulse, headache, malaise, and a 
general feeling of illness. 

After about seven days from the commencement of the true rise 
ol temperature the fever, which had gradually risen to a maximum 



Fig. OO7.- -Temperature Chart of Kuartoumensis Parenteric. 

lying between ioi' 1 and I03 I*' , subsided quickly, ami in about all¬ 
ot her t liree days fell to normal, when the disease ended, or 1 o nearly 
normal, and was followed by a 1 elapse of a moie irregular ami pro¬ 
longed nature. When the temperature subsided all symptoms 
giaduallv disappeared and tin* patient felt quite well, but if tin* 
relapse occurred the headache, lassitude, constipation, etc., re¬ 
turned. At no time was any paiicnt seiiotisly ill, ami .it no time 
did a purgat ivo produce other 1 hail good effects. 

The condition somewhat res'-mldes a case of enteric, but the 
spleen is not enlarged and roseola is not present. 

The diagnosis is made on finding B. khtrtoumcnsis in the fa»c.es 
and by the snolngical reactions, while all the test* fur enteric are 
jlegal ivo. * 

Hie prognosis i* favourable. 

File treatment is symptomatic, but vaccines might be tried. 
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Symptomatology—I •iagnn-i'.— Piognu-i-. —Tivalmcnt — Prophylaxis- 
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Synonyms. --iil.idv lV.til.. I’«I:-.. Luc*. Ircmh, La lVslr; 
Italian . INstc IJubbnnio.i, Ccnnni, l>u- 1 .1 u; India , Mali a mm i; 

Japan, Yoki \ China, Koi.i- wvn: Uganda, kumnpuli. 

Definition.--i< a -i-p: a; I Uii.i o.iiisnl by I'asU ititlla pest it, 
Kitasato ami Yci*m 3 i>q| ■■ 1 nam«- Baal:it:. prsn $-,\\bull pm- 

ducc* an cpi/ounc uirai^, ln>m wlui.n ii sj>ri..uls to m.m .tit«l otln-r 
animal* by tin- .lyciuw ol tins 

In nun it c.Liist * <i i l .lima .-.ptnlu: tour, ohm ..cm i i/cd by an 
inllammatiou of i In-1\ mplui ic 'J.imK: .i .-rcoinl.ii \ m pi ir.a mu. wit li 
htirmurrliiiqi *kin neci o-is, anil idii-n a m-coiiiLun pin umonia. oi 
it may fii\c n-r to a pimi.irv pin umoiiu or a primary s< pi n:a mia. 
The pneumonic tornw an* lnt;bly mluuiom. ^ucadinj; limn man u> 
man by atrial com i <n ion. 

History and Epidemiology.—i’l.igue, bii.iMM- oi m i-ih*!«-iiii« ltv ami its high 
mortality, is iiiueh fi-aied .uni Ji.is bei n uonml Jiuni t-.uly llines to be associ¬ 
ated with a moi t.-ility among iats. Thus, llu- Hi lilt- contains an account ol 
an epidemic disease in the Philistine count] y which pioduced buboes in human 
Ix-mgs ami killed rat 1 - (‘ mice ol the field .uul them i.-> also reference in 
Simpson’s work on plague to the fact that Sennacheiib’s army was attacked 
by a jieadence m which hcld-uiicc wen- in some way concerned. 

* But it was not until llu- out bleak m J’elusium, a great J Egyptian market, 
in a.i». 542, that the dise.uie was serum dy consideierl. lor it spread to Byzan¬ 
tium. atthat timulh'-uiyof the world niidllu n parsed into Asia, .aid through 
North Africa into Western liuiope .is l.u .is lu.-l.uul, lasting in epidemic loim 
for about zoo yeais. 

The next out lue.ik is m the el« \eiilli i --id m v. ulu-n it sj.ie.ui as a }j.mdemic, 
reaching a maximum m tin- ioiirti entl. c'*ntui\ r , and gradually declining, until 
suddenly, ill the se\eiiu*euih cent my, H leli Western huiupi-, and in 1JS44 it 
vanished from Jiaslern Europe, and piaclically lioni Asia Minor, remaining, 
however, in the district ol Assyr, in West Arabia. 

This great pandemic stirred Governments to take piuphylaclic measures, 
and Count Bernabo, of Reggio. is found impressing stern quarantine laws 
in 1374, while the Venetians, in 1403 and subsequent years, laid the founda¬ 
tions of modern prophylaxis by erecting the firsL lazaretto, or depot for Iho 
isolation of the sick, by instituting the quarantine tor iorly days (hence the 
term), and by the disinfection of clothing and merchandise. Further, they 
compelled the ship coming from an infected port to hoist a yellow Hag, and 
to allow an inspection of the crew and passengers before it was given pratique 

In the meanwhile plague occurred in India, where the first records are t 
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bo found in a sacred Hindu book, the ' Bh&gavat Purana,’ believed to be 
800 years old, which describes a disease in man associated with death among 
rats, and advises the vacation of a house in which dead rats are found. Plague 
is known to have formed epidemics in the eleventh, twelfth, fourteenth, 
fifteenth, sixteenth, and seventeenth centuries, after which, apparently, it 
disappeared, only to reappear in Gujurat and Sindh in 1812. In 1823 it was 
discovered that plague existed in the disLncis of Garhwal and Kumaon, but no 
one has been able to determine from whence it came, or how long it had existed 
in those places. It is now said to be endemic there, and to form the focus for 
the epidemic of Delhi m 1825, and Kolulcuud 111 1830. in 1830 plague broke 
out in iiajputana—the so-called Pah Plague, from the place first infected— 
and lasted two years. Since (lieu plague has been ini induc'd into India from 
China, and li.is spread therein, us will bo explained lalei. With regard to 
China, it is difficult to obtain any exact information, but it is passible that 
plague may have been introduced at some ume by Mohammedans returning 
iiom Mecca via Burma to the province ol Yuan.ui, where, according to Mina- 
kata, it was known sonic time between 173O and 1809. lor a Chinese author 
who lived during this period gives an account ol a disease which caused death 
in men and rats, prom that lime plague has been endemic 111 Yunnan, from 
which it appears to have spread southwaidx, reaching Pakhoi on 1 he southern 
coast, alour 1807, where it disappeais and reappears .it intervals without 
apparently allocting olh r legions, uidil 1.S94 wuen, alter an absence ol ten 
years, it again reappeals and, iiilccLing llie district ot K.ux'huu, spri 
Canton Hi I long-Ki mg In | tnn-, iS«i|. the 1 au->atJ\i I .. •<. II11 - wa*- di; inveied 

by Kjta->.ito in cases 111 I Iruig-Kniig, and a li 111> I.at 1 by \ii-m in tin sanu 
town In 1 it 1 plague spiead lrum China to Bomba v, i 10111 wlin.h 11 nas 
gradually (-Mended over ih<- largei jiuiiion ol Indi.i, c.. icing an tiioiiuous 
number of deaths. 

In 1897 a most impoit uiL iiiternatioinl eouh-iciico was held at Venice, 
when protective measnies weu* agreed to, and legulitioils li.lined tocoinbat 
the tlisease, hu-a-d upon the view tlial tlu-siek poison and hit- jieisonrd cllects 
were the duel somce til dangei, and a ipiai.inline 01 ten day> lioni the last 
infected port was pl.iced upon healthy ship-.. In 180S the p indetnic • prise 1 
Jiom ludu lo .\Lid igascar, and from then- t<> Loien/.u ilaiquezaml M-iuutius 
In J-Spy jt aJleiied die M.ilay States, the Philippine Inland-, New Caledonia, 
the Sandwich Islands Australia. San Pranusco, .New Yoik. A-im^.oii, ilu-ino, 
Bueno-, Ayres, Rio ile J.meiio, tjporlo, Lisbon, and Alevmli 1a. In 1900 
it passed liont Rosario to Cajic J'own. and aha) app* Lied m Glasgow 

In xuuo Clentow pointed out that ilv disease lud existed endemic-dly in 
Mongolia. Southern China, the Himalayas. Mesopotamia, PeiMa, Aiabia. 
Ug-iuda. Tr.iiisb.uk.ilia, Russian Central Asia, and 1 'upoli, between 1850 and 
i8vH- 

In 1903 a Second I11le111ai0i1.il Contcieuc< was held 111 l’ans, which issitu '1 
a series of regulations con tinning 1 ho -e ul die Venetian Conference, except 
that the quarantine of slops was reduced to live days ami that the agency ot 
the rat in the disease was cle.uly reeogiu/ed. and regulations for its destruction 
framed. Purllu*r, this Contuence established an Imoinational Sanitai> 
Ollico in Paris lor the purpose ol collei ting and t raiisimt 1 mg sanoary informa¬ 
tion to the dille.etit countries. In 1004 Joliamiesbutg was attacked, in lyoj, 
Persia and Russia, in 1900 Leigh, and in 1007 Accra, on the Gold Coist, in 
wluch year the disease w.is widespread tluoughouL the world occuiring 111 
India, Persia, Arabia, ligvpt, Tunisia, Algeria, West Africa, South Atnca, 
Past Africa, Russia, Glasgow, Argentina, Brazil. Chili, Paraguay, Peru, Uru¬ 
guay, United States, Australia, New Zealand, Japan, China, and indo-China. 

Turning Lo Africa, which has already been mentioned to have been often 
infected, it is now known to possess two tniecicd endemic areas —viz., iien- 
ghazi, in Tripoli, and iiuddu, Koki, and Nkolu, 111 Uganda, from the latter of 
winch an epidemic is supposed to have spread into llie Kissiba district of 
Past Africa. 

Such a pandemic as the one just descubed could hardly exist without 
numerous careful inquiries into its causation and spread, for Governments 
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were interested in its prevention. Therefore Austrian, German, and .Russian 
Commissions were appointed, and did excellent work, in 1898 the first 
Plague Cum mi shi on ol India w.w appointed, and was followed by an Advisory 
Committee ot the India Office, Royal Society, and Lister institute, appointed 
in 1904. and, nnally, 111 conjunction with this committee, the Second Indian 
Commission w.is appointed in 1907, and has done excellent work in tracing 
the icuology to the rul-ilea. 

In the meanwliile individual oliservcrs had also studied the disease— e.g.. 
iiafikmc ol India, and Luslig of Florence, had brought forward protective 
vaccmcs. while Veijlutski. of St. I’etersburg, showed m 1908, the importance 
of the bug as a earriei of tlie disease. 

Of great value have iieen the research* *s Carrie*I out 111 various colonies by 
Professor Simpson 

According to Nicolas, plague is almost constant ly pn »nt in Now Caledonia, 
where the bacillus i*» believed to exist in a latent iorm. 

During i*>iK|-i<* in Manchuria theie was ,1 very severe epidemic of pneumonic 
plague \with a few cases of the bubonic type It was studied by Strong. 
Kitasato. Teague, Galeotti, and others 



In 1914 plague appeared in Colombo. Ceylon, where the epidemic was 
studied by Oisiollani, who isolated the bacillus. Philip, and Hirst. Several 
features of the onset were oi intci c->( • - 

1. The human epidemic was certainly not preceded by a diifuse rat epi¬ 
zootic, as for years th** bacteriological examination of rats had been earned 
out by the Municipal Health Office with negative results, and it was several 
weeks after the onset of the human epidemic that the first infected rats were 
discovered. 

2. Practically all the cases were of the acute, septicacmic type, and were 
associated with an extremely high morl ality wit houl distinctive features, either 
clinically or post-mortem; and it is interesting to note that when infection 
was found in the rats it was also of the septicmmic type, and in them also the 
post-mortem findings were, non-characterisLie of plague, there lieing no 
bullies, no mottled appearance ol the liver, no pleural effusion. 

3. The sir.iin of plague bicillus isolated (//. (intis Yersin-Kitasalo var. 
metapest is Castellani) differed jii some minor points from the tvpinal one. 

4. The commonest rat flea, as noted by Hirst, was different from that found 
on rats in tlie majority of plague-infested areas, such as Bombay, but it is the 
same as that found in Madras and Rangoon. 
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Climatology. —At the present moment the so-called endemic regions 
are an area in the Kurdistan Hills, with a secondary area in Irak, 
in Mesopotamia; another area about the Himalayas— i.c., Kumaon 
and Garhwal, in India, Thibet and Yunnan, in China—and lour 
lesser areas—viz., Benghazi, in Tripoli, Uganda, in Central Africa. 
Azeer, in Arabia, and tiie trails Baikal Province of Siberia—but only 
the first two are of re:il importance as fat as we know. On the 
strength of these two different regions an attempt lias been made 
to differentiate two distinct types of the disease: the first, the 
Western Asiatic, being mild, and pneumonic cases rare, while it is 
often self-limited, not capable of wide distribution, and not asso¬ 
ciated with an epizootic in rats; the second is the Indo-Chinese 
plague, or tin* disease as it is known to-day. It seems, however, 
hardly likely that such a distinction will lie supported when the 

disease in the first area is ______ L 

carefully studied. Climate 
appears to have but lit lie 
influence on the distribution 
of the disease, and soil appar¬ 
ently none. In fiulia an ex¬ 
cessive rainfall seems to favour 
the spread and viruh-mv of 
the malady. The hot season 
of the tropics and the winter 
season of the Temperate Zone 
are deleterious to the spread 
of the disease. The reason lor 
this appears to be the effect of 
temporal lire on the bacilli in 
the Ilea, which disappear 
rapidly from its stomach above 
85° F., and are very ineffectual 
at that temperature, while at 
70° F. they are virulent. 

Moreover, as lias already been stated in the chapter on Fleas, high 
temperaturesrestrainthe adults from laying eggs and 1 he larva* Irom 
developing. When t emperat ures below 30" F. ai e reached, it is found 
that rat s die before the bacilli pass into the blood, and therefore the 
fleas do not become infect ed when sucking t he blood. A t oiujXTatnre 
of about yo°y. is therefore.best for tlie propagation of an epidemic. 

./Etiology (vide also pp. 909 and 01.5).—The .'etiology of plague 
has been placed on a sure, footing by the labours of Kitasato, 
Yersin. Cantlie, Simpson, Thompson, Ogata, Kollo, Martini, and 
the Special Committee already mentioned, togelhei with the Second 
Indian Commission. 

It is caused by the PastenrcUa pest is fusual name. Bacillus peslis) 
of Kitasato and Yersin, which is found in the fluid of the initial 
cutaneous vesicle, the buboes, the spleen, the blood, and the sputum 
in cases of pneumonia. When inoculated into monkeys, cats, rats. 
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guinea-pigs, squirrels, mongooses, bats, jerboas, etc., it causes the 
typical disease, while in bovines and equines it only causes local 
reactions, while camels are insusceptible. Canines, birds, ami 
reptiles appear to be immune. It causes a natural epizootic in rats 
which apparently is the true disease, from which that of man must 
be looked upon as an offshoot. In typical outbreaks there should 
be. tirstly, the enzootic; secondly, the epizootic; then the endemic, fol¬ 
lowed bv the epidemic in the affected country: anil finally pandemic. 
In rats it produces either an acute or a chronic attack, the post¬ 
mortem apjjearance* of which are different (vide Chapter XXXV.). 

In the acute type a bubo is found in S5 per cent, of infected rats, 
bring present usually in the neck or axilla. If the bubo is absent, 
a plague r.it e.in often be recognized by the subcutaneous congest ion, 
the purplish-red appearance of the muscles, the waxy, mottled, or 
finely granular appearance ol the liver, the 1 Hemorrhages, and the 
pleural effusion".. The diagnosis call be confirmed by finding the 
bacilli in t lie lmbu, the spleen, or t he blood. 

The chronic tvpe el the disease coii".ir*ts ol eiicupsuled caseous 
loet. or ab'.iV'.sr- enutaiuing bacilli, and lnund in the spleen and 
other organs. This hum plavs no pari in the spread oi 1 1 n* disease. 

file epizootic doe*, not emit mile wn h equal virulence all ihe yeai 
round, lor it nppenisto be pi ol,mildly altered by I he temper.it in e. 
being diminished in the hot weather of the tropics and the cold 
weather of the Temperate Zone. 'Hills in Bnmbav the. Plague 
Commission found 1,700 plague lidected ruts in one week 111 the 
season December to May, and only J>> to jo in the se.eMUi June to 
November, flic cause ol this \anal ion has ulieady bi-en given. 

But all r:i's are noi t ptallv iub'cted, lor n \\a.** fouml in Bombay 
that there were two principal sp< ens,/: fiimys norvegicits and E. ratlus, 
and that during the epizootic period no less than 1,37, 1 °f ihe 1,76(1 
belonged to ihe lormer species, while 111 the non-epizobtic period 


it alone carried on 1 he disease. 


The reason assigned for this differ 


once was tliai the numbers of the ilea population ol the two rats 
were very difhivnt, E. norv^iens possessing about double the 
number ol K. rot his. hurt her, it was noticed that the curve ol 


/:. nnrrcgicus infociion began lo 1 ise about leu days before tlicit 
of /■.' ratlus, which points to the origin of the infection of the latter 
fromthefoniK.i m the first instance. 


hi Ceylon also the percentage ot infected rats was higher in 
E. norees'iaa, than in /•'. rufcsiens, the local 1 epresentative ol 
li. ratlus, but t lie scptic.ernic type was mm c trequent in tlie latter. 

E. norvcgicHS, which is not nearly so numerous in Bombay as 
E. ratlus, lives outside houses, for the most part in sewers, drains, 
and stables, and has a great facility lor burrowing, and is a good 
climber. It, however, lias never been found above the third floor 
of a bouse. It forms its nest in one of its burrows, and breeds all 


the year round, but has two special seasons, one in March and one 
from June to October, the average family being eight. 

E. ratlus is more common in Bombay than E. norvegiens, 
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especially in houses, where it increases, relatively to the other, up 
t o t he t bird floor, but above t hat level it alone infect s t he house. Ii 
is not so common in gullies, compounds, stables, go-downs, and Jond 
and tea shops as /:. nnrvcgicus. The common meeting-ground of 
the two species appears to be the lower lloors of houses, gullies, and 
go-downs. Though a domesticated rat, it can climb and burrow. 
It forms its nest in cupboards, heaps of firewood, etc., and breeds 
.ill 1 he year round, but especially from June 1 o October, the average 
family being five. 

The spread of the plague from li. norirgicus to E. rttllns, accord¬ 
ing to 1 lie expei iniems of the Commission, is neither by direct con¬ 
tact nor bv air, soil, or iood, but solely by the flea. Contact was 
excluded bv placing healthy rats in the same room with piague- 
iulecled animals from which the lleas had been lenioved, whin it 
was found that none of them developed plague. I he experiment 
was kept up for .1 long time, 1 (‘placing dead mlected rats with 
freshly infected 1 at s, and, lurl her, t he room was ne\ er cleaned out, so 
that the healt hv .mini iK lived in contact with the infected m ine and 
l.eces, and even ate food polluied therewith, and yet not one con- 
I raeted plague, t husexohidmg transmission by contact, soil,and food. 

\gain, when healt hv animals \\« re suspended in cages 2 feet 
from thegionnil. so that the lie is could not get to them, or placed 
011 the ground, and .Min minded by (> inches of tangle-fool, over 
which a flea cannot pa-.", as h is said In be incapable of pimping 
more than 4 niches, or surrounded by a curtain of wire gauze so 
line that a Ilea could not penetrate it, and exposed to infection, 
they escaped, though o*hers not so prelected became infected, thus 
disputing aorta! infection. Fun In r, the n ansmis-ion by the ral- 
lli a was pioved by coil-.'rnet ing a glass box, inside \\ liioli two wile 
cages were placed at .1 lit tie distance, but side by -idc, ••acb standing 
m .1 trav tilled wit h smd. l-'.ach cage hid a lid. through which 1.itsf, 
tood, water, etc., cmild be introduced, and ihe whole .■pparat us 
was coveied m with line mu^bii 10 »n M ill the escape ot the lleas. 
A plague-infci’t ed rat and a liumbi i ol t at-lleas weie placed in one 
cage. Whim 1 his rat died, a healt hv lat was placed in the other 
cage, and after some 1 nne the dead body of the infected rat was 
removed, when it was found that the new rat became infected with 
plague, and lleas containing bacilli were found lipun it. This 
experiment was repeated many times, ps per cent, of the exposed 
rats taking the. disease. Further, lleas infected bv biting plague 
rats, when placed upon healthy rats, produecd the disease in 55 per 
cent, of the experiments. 

The Commission calculated that the blood of an oidinarv plague 
r.it in two-thirds of the cases contains more than lon.mio.imn bacilli 
per cubic centimetre, and that a flea’s stomach could hold 0*5 cubic 
millimetre of blood. Therefore, when the Ilea goiged itself on the 
average pl.iguo-stnekeii rat it received at least 5,0.10 bacilli. Those 
bicillt are found oulv in the stomach and in the alimentary canal 
posterior to that viscus, especially the rectum, and escape from ihe 
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flea solely with the fceces. It was proved, however, that the bacilli 
multiplied in the body of the flea by allowing infected fleas to feed 
solely on uninfected rats, a fresh one being supplied each day, whi r. 
abundant bacilli were found up to the twelfth, and once to tin- 
twentieth day, thus proving that multiplication must have taken 
place, otherwise the original number of bacilli would have become 
much diluted bv the feeds with fresh blood. Further, il was dis- 

•f ' 

covered that the proport ion of fleas in whose stomach multiplicat ion 
took place was six times greater in the epidemic than in the non- 
epidemic season, fn the former season the bacilli could be found 
easily up to tlie fourth aud even to the twelfth day, while in the 
latter never after the seventh day. Infected fleas were found to 
transmit the disease for seven to fifteen days. 

rile mol hod of infection probably is in one of two ways—either 
f.ec.il pollution of the proboscis, or else focal pollul ion of the wound 
made by the proboscis, which was found quite large enough for the 
purpose of introducing the bacilli into the skin. Martin’s experi¬ 
ments tend to show that regurgitation often takes place, due to 
plugs of bacilli in the 'esophagus (see Chapter XX XV.). Uoth males 
and females can transmit the disease, but it was found that one in¬ 
fected flea alone w;is unlikely to do so. The flea most commonly 
found on rats, and the one. by which the infection in these experi¬ 
ments was usually spiead. was Xc/npsylla chcupis Rothschild, but 
others—:* g., Ctiralophyllus lasdafit'i and PuLw irritans- were found 
also capable of causing the disease. 

With regard to the spread ol the disease to m.m, th*- Commission 
believes rh.il the infection generally comes from J:f)i?nys rattus, 
because the habits ol that rodent bring it inio close relationship 
with man, and because tin* curve of its epizootic begins to rise ten 
to font teen days before t hut of the epidemi This period is calcu¬ 
lated to be made tip of three days, durin which the lien leaves 
the dead rat, to which is added .mother three d.iys, which is the 
incubation pet iod ol plngue in man, and live rind a hall days, which 
is the average durni ion of t lie latal illness in man. 

Xcnopsylla (hr-tpis appears to be the flea by which plague is 
spread from ilpimys rail ns 1 o m.m. I'hi-, rat -ilea will nol merely bite 
man when it cannot gel rat’s blood, but is capable of living for 
three to four weeks on man’s blood, and is ofleii lotitid on human 
beings after inspection of plague-.*»lncken houses. 

Further, it is believed that 4 he spread of plague i« due, not to 
migration of rats, bill to the carriage of infected rats on ships, and 
of fleas in 'merchandise or on human beings. The Commission 
apparently consider t he last t o be the most important met hod. 

In Ceylon, as observed by Hirst, the commonest rat-flea is Xciw- 
psylla astid Rothschild, which seems to bite man with great reluct¬ 
ance at temperatures over No F. 

Pneumonic plague, which occurs only in 2-5 per cent, of cases 
during bubonic epidemics, spreads from man to man by bacilli 
carried by the air, for Strong and Teague demonstrated that the 
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sputum in invisible droplets containing viable plague, bacilli was 
frequently to be found in the air near a pat ieiit. Teague and Barber 
have shown that the fine droplets of sputum disappear very quickly 
unless there is a considerable amount ol* aqueous vapour in the 
atmosphere, as is found in very cold climates, and hence the ten¬ 
dency for pneumonic plague, to spread in 1 hose rather than in warm 
climates. On the other hand, the bubonic or sept identic. is not 
spread from man to man, but from rats 1o man. The epizootic 
is the real disease, and the epidemic is only an offshoot* 

The above aetiology explains fully' the predisposing causes of sex, 
women staying more in the house than men: of house, of season, of 
climate, and also the caniage of the disease from one place to 
another t>v people, fodder, grain, bales of cotton, and clothing, 
rags, etc. 

Verjbitski in iqog showed that 1 igs could act as carriers of the 
bacilli, and this has been confirmee v Jordansky and Klndnitskv, 
while Walker considers Clinocoris rohuidatiis to be one ol 
carriers of plague ■ India, having found 22 percent, infectcd with 
/?. fastis when collected horn infected n.i1i\e liulh. Moreover, he 
successfully transmit 11 ie disease from man to the rat by means 
of Clinovorus rotundal 

The possibility of li * acting as occasional carriers should not be 
forgotten. Lice caug 1 on patients suffering from plague have at 
times been fom 1 infected wnb B. fastis. 

In California Wlieriy, McCay, and others have shown that the 
ground-squirrel (t'itrJhfs hocihc.yi' is sulqect 10 plague, and that its 
commonest flea, ('era to fay this acutiis Baker, is llu- vector fiom 
sqiiurel to sqniricl, and, furlhei, that this flea will bite man. 
Further, they record .1 subacute case of plague in a boy where the 
infection W.im believed t ■ be acquired b\ routed with ground 
squirrels. With vcgaid 1 > the 0111 break in Manchuria and North 
China, (Iray lias shown il n 11 suited among men who handled the 
tarbagaii (Arctomvs bohak Miillei). which is susceptible to epizootic 
plague, and that these men on returning to their homes introduced 
the disease into three provinces, as pneumonic and septicamie 
plague, while it was spread by the agency of tile broat h and personal 
contact of clothes and belonging?, by coolies travelling in parties 
and sleeping together in overcrowded insanitary ihns, cspecialty 
as the cold of the. winter induced an indoor existence. These 
travelling parties infected adult males who st ayed at the. inns or were 
travelling, and so it spread to the ordinary populat ion. No infected 
rats could be found, in 20,000 examined, while isolation of the 
pat ie.nts and t heir contacts, together with efficient disinfection, weic 
sufficient to diminish the death-rate This shows how impoitant 
the pneumonic form of plague may be in epidemics, especially in 
cold weather, but it is also to be noted that, although it starts from 
association with an epizootic, it tends to die out without being suc¬ 
ceeded bv a bubonic outbreak, but it rnav infect rats and so cause 
a bubonic epidemic. There has been an epizootic in Suffolk, in 



M*4 


PLAGUE 


England, but only a few casts ol bubonic plague in man. The 
taibagan sufkis at times from plague, but the epizootic is not 
extensive, and its diitct relationship to human ])lague is negligible. 
Spcrmo philiis citclhts, the mat mot, is susceptible to plague. 

Attention m.iy In* culled to epidemic diseases in the lower animals due to 
bipolar staining bacilli, somewhat resembling llie plague germ. We have 
oliservcd uni «ucli epidemic in cuts in Ceylon in 1904 A bipolar staining 
bacillus Was found to be the c.uinc (Jiacillus ft’lisefdints CasteUani). but the 
1 ultoral characters were somewhat diflerent fiom those 0/ the true plague 
bacillus. 


Pathology.- 1 ’lagiu- is .1 lu-inonliagio st plica mia in the rat, which 
ts communicated to tin hum.m bung by Jlra-bitrs. 'lhe site of 
mocul.ition is sonn-tinn m.uki il by .1 \ 1 “.it le, tin- contents of which 
contain tin- H.n /. 7 «/.s pr\l.\ in nuisidi r.iblc munhi-is '1 lie bacilli 
thru tr.ivrl \ j.i tin- Ivniphatii s 10 the nearest lymphatic glands, 
wliii.li t li< y may tiau-r... and. parsing iluough llic thoracic duct, 
filter 11n* Mood sirr.mi. .'ini cause a sepiie.einia. More usually they 
icmain and glow m tin- pi tipln-r.d lvmpli sinusrs nl tliosi glands m 
winch t liry or ihui t «• \Mi' (.in'..- drat mr.it mils ol the cells, peri¬ 
glandular seimis iutil:r.n u-n. end, later, drgrm ration ot tin- walls 
ol t hr 1 i 1 «hh!\i‘-.m Is and I1.1 limn ic.gr. I hr l\'ii 1 ]*1 t ic glands are 
111.lit nl ttiili.ln-r b\ I ill iri'lil till- ]V MU.UA bubo. '1 hr 

gl.-n-U ii.vi.div ..!in;i« d an vlu 1 < in*>i .1 1 . mgum.il, axiil.MY, iliac, m 
in-i vie 1 1 , which in 1 \ In ii-llv !»«■ r,l.o>- iln d in'- n 1 In- rrom. t hr axilla! \ , 
and c< 1 \ ic.d glairU. 


Tlii- 1 111 1 fin Commission ponds out that tin- reason wh\ tlit* 
groin glands are so irrijiiriitly afaclud i*, simply hreansr they 
1 Iraui tin- laiia s« >hm .ora. lot ilnv -a\ that 11 • r arras drained b\ 
till- ghlll'ls ol till- ln-»*k, axilla. . 11 . d gloill ;ir Ml 1 hr ]U 0]i01 11011 s Ot 
i: i *.S: 5, while t hr mimbi 1 nl on i«-al a mll.n \-, .oid inguinal biibot - 
•i * 1 m t l.e lnopori ion ol j 1 -; v v . am 1 lh.it tin irb-ii tln-rr is no 
se.it of cli*ci iot. as to win re »lie pl.uiir baeilliis i ntrrs. 

Fi out tin- prim.iiy Inilm 1 1 <■ bacilli mav tra\ el along 1 hr lyinplr.itie 
to i lie iii-M elj.uii o< glands. m which tliev pioducc the svcoiidary 
buho, and from this thrv m.iv uiiei the blood si 1 cam via tin- 
lymphatics. The b.ic'lli, how« u-r, mav gain direct access to tin 
blood s'1 ram through tin- injuries to the walls of the \eins in tin 
piim.iiy bubo. Once the blond sin am is reached the disease 
becomes a sept ic.a-mi.i, and a heels the lymphatic glands, tunning 
terliarv buboes: the lungs, causing bvmu.lutis and secondary 
pneumonia: tin spleen, IiM-r, knlm-v-, shin, and ollnr 01 gaits: and, 
finally, leaves the body through ilie Luliirys, skin, and mucosa-, 
escaping in the urine, Leer-., and sputum fd then is pneumonia), as 
well as by any discharges or lia-niorrhagis from the skin. Tin- 
excretion, via the sputum and saliva, can piocced foi a period of at 
least forty-eight days alter the limperalure is normal. Further, 
as in chronic plague in rats, the bacilli may be found in abscesses 
some two and a half months nficr an attack. 1 hr clnmical patho¬ 
logy of the disease is not well known. 
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Strong, Crowell, and Teague, from a study of the pathology of 
Mukden plague, have concluded that epidemic pneumonic plague 
results from inhabit ion of the bacilli. The primary infection appears 
to be the bronchi, while it extends along the bronchioles by con¬ 
tinuity into the infundibula and air-cells, or through the walls of 
bronchioles into tlie lung tissue, causing a peribronchial inflamma¬ 
tion. From these centres the infection spreads to the adjacent 
pulmonary tissue and to the vmr.eial pleura, the bacilli growing 
rapidly, and causing first a lobular pin-umonia and later a lobar 
pneumonia, while the blood becomes quickly infected, causing a 
septicemia. Secondary palliological chaug< s take place in the 
spleen, bronchial glands, heart, bloodvessels, kidney-, liver, and 
tonsils, winch may at times become primarily affected. No sign 
of anv intestinal plague was found, alt hough plague bacilli must 
have been repeatedly swallowed in the bronchial secretions and 
saliva bv the patients. 

Morbid Anatomy.--The characteristic features of a plague post¬ 
mortem are the Uaauonhages and the buboes, which have been 
studied 111 detail by Diirck. The -.kin in the region ol buboes 
and on the head, arms, neck, and shouldeis may show luemorrhages, 
which arise from tin action ol tin: tuxiim upon ilie endothelial cells 
of the vessels. These cells increase in sue, ami perhaps in number, 
and some macrophages m me, alter which 1 In y degenerate, and allow 
hannorrhages by rhr\m to take place. These Inemoirhages. tlieie- 
fore, mav he potechi.il or diffuse, and will contain bacilli. Besides 
these, however, vesicles, pustule 1 ', or carbuncles, may he seen. 

The. vesicle arises trom the in it at ion caused bv the bacilli in the. 
skin, producing i11ll.1mm.ition with exudation, wlm h may go 011 to 
pustulation, or, the ve-.ie.Ie diving up, the culm may become much 
inflamed ami degenerated, foiming the so called carbuncle, which 
in no respect resembles a true eaibmicle. 

The primary Imho ->lm\vs a pei igl.unlnlai infiltration, which may 
spread from the site ol the enlarged gl.uul-. in all diiect 1011s. When 
this gelatinous exudate m cut into, the enlarged glands can he seen 
matted together, gtVy 01 yellowmh-grey in colour, with a solt centre 
and numeruim liiemon hagic spots, or perhaps large haemorrhages. 
The secondary buboes .ire seen to consist ol degenerated glands 
without thciedem.i. Inn with eiulo- and peri-glandulai haemorrhages. 
The tertiary buboes contain hard hypein-mic glands marked by 
luemorrhages. 

The muscles of the body, but especially tlnme of the abdominal 
wall, will he seen to he luemoi i lugie. The spleen m eiil.itged and 
congested, and shows lcemoirhages and contains bacilli. I he liver 
may he slight Iv enlarged and luemorrluigic. with cloudy swelling and 
fatty degeneration of the cells. 'The lungs usually '.how some 
bronchitis, and olten patche-. of secoudaiv 1 'oucho-pneumonia. 
The right heart is usually dilated, and the musculature shows fatty 
degeneration, cloudy swelling, and ha-niurrhage. Bi iinaiv broncho¬ 
pneumonia may, however, exist, aud be followed by a septicaemia 

90 
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and bubo formation. The stomach is hyponemic and haemorrhagic, 
while 1 ho solitary glands and lYyer’s patches of the intestine are 
swollen and the mesenteric glands enlarged. The kidney may be 
normal, or show hemorrhages. The nervous system seldom shows 
any changes, but hemorrhages and meningitis may occur. 

* 

The post-mortem appearances of plague in rats are:— 

Hubomc Tvftc .—Lympliatic glamls enlarged ami hsemurrhagic, liv’d and 
spleen enlarged anil congested; the former shows gr.mulai degeneration of a 
peculiar nature, and the latter is speckled with whitish spots ns seen cm suction. 
There is often fluid in t tic* pleural sacs. These features have been found useful in 
diagnosis ol plague rats when microscopical examinations cannot be carried out. 

Septicamic Tvpe- -There are no characteristic macroscopic features, and 
the diagnosis is solely based upon microscopic findings of the splenic juice 
and heart blood. 

Dooll and Wimiei have applied to the diagnosis of plague infection in rats 
Ascoh's (liermopiei ipitation method 

In casus of iutt f c scf>lu«mic type them i> no post-mortem charac¬ 
teristic feature on which the diagnosis ol plague may be made or 

even suspected. The lym¬ 
phatic glands arc not 
enlarged, though the spleen 
nnv he. of large! size than 
normal. 

Symptomatology — hicuba- 
/zwt.--The incubation jicriod 
varies from two to ten days, 
the average being three 
days. Dining this period 
there may be prodromal 
symptoms in the form of 
general malaise, headache, 
gastro-intestinal disturbance, 
pain, 01 feeling (if discomfort 
in the silo of the future Imho, chilliness, giddiness, and mental dulness. 

Onset .—The onset is usually Midden, with rise of the temperature 
to ioj" to 104 pulse ol 1 jo, and icspjrulion.-jt) <040, and marked 
prostration, with an aggravation ol the prodromal symptoms-- -i.e.. 
severe headache, funvd tongue, vomiting, at times diarrhiea, pains 
in the back and limbs, and at the site of the future bubo, marked 
chilliness or a rigor, staggering gait, and marked mental dulness. 

Count'. - In a few hours the rl '.ea-.i- b> conus piopeily established, 
when the patient pie-mt- a typical i.u lal expression of fear or 
anxiety, the eyes being bloodshot, bi lglri. and staring, the face drawn 
and the nostrils dilated. The teinj>eiature lises during the first day, 
but may remit a degree or so on the second day, hut if so, it rises 
quickly again to the same or a higher degree than at first. As a 
rule, however, the temperature is most irregular. Towards the end 
it may fall by lysis, if recovery is to take place., or fall rapidly to 
normal or subnormal, and then as rapidly to rise about 107° F., or 
may simply rise directly to about 107" F., and death ensue. There 
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is much thirst, and the tongue is coated at first with a whitish fur, 
but later it becomes covered with sordes, as do the teeth and lips. 
Vomiting is frequently met with, as well as diarrhtva; but the 
abdomen is not tender, unless there are enlarged abdominal glands. 
The spleefl is always, and the liver often, enlarged. Cardiac dilata¬ 
tion is aiTimportant feature of the disease, and systolic murmurs 
may be heard. The pulse is rapid, reaching 120 to 180 early in tlic 
disease, and later becoming, in bad cases, not countable. At first 
it is full and of moderate tension, but later it becomes small, weak, 
and intermittent. 

The coagulation of the blood is diminished. Plague bacilli can 
be found culturally in aboui a third of the cases examined. The 
number of erythrocytes and the amount of luemoglobin are distinctly 
increased above the normal, and there is a great leurocytnsis— i.e., 
90,000 to 100,000 and more—but in the septieamne form there may 
be a leucopcnia. The lcucocytosis is almost entirely dm* to an 
increase in the polymorphonuclear leucocytes. 

The breathing is rapid, and the breath sounds harsh, with moist 
rdles, but signs of lobular pneumonia and pleuritis may also occur. 
The sputum in thi* type ol pneumonia is very lnemorrliagic and full 
of bacilli. 

Buboes of varying sizes may be noted in the groin, the axilla, or 
the neck, and are very painful, respectively causing the patient to 
lie with the log drawn up close to the chest wall, or the head bent 
towards the affected side. They usually appear during the first 
twenty-four hours, and they may decline or suppurate. 

The skin is hot and dry, and may show vesicles, pustules, or areas 
of necrosis, often called ' carbuncles ’ (they are, ol course, not true 
carbuncles). Hemorrhages, in t he form of petechia* or eccliymoses, 
may be seen under the. skin, and epistaxis, lnematemesis, melama, 
and hematuria may occur. 

The quantity of urine is usually diminished, the specific gravity 
is high, and plague bacilli may in* found. If hemorrhages have 
occurred in the urinary tiact, there will be erythrocytes and 
leucocytes, with albumen anti globulin, though, apart from this, 
there is often a trace of albumin present, while anuria is generally 
present before death. Pregnant women always abort. 

Termination .—As the disease progresses the patient becomes 
weaker and weaker, the mind wanders, and a wild delirium may 
occur; but later a low muttering delirium passes into coma, and 
death ensues from the third to the fifth day. T11 favourable cases the 
tongue becomes moist and clean, the temperature declines by lysis, 
the pulse-rate diminishes, and convalescence begins, but may be 
much prolonged bj T suppuration of the buboes or by u secondary 
septicemia. Even now death may occur from cardiac failure, 
suppuration, septic infection, or secondary haemorrhage. 

Varieties. —Four variations of the disease are recognized; (1) The 
ambulatory type; (2) the bubonic type; (3) the acute septicaemic 
type; and (4) the pneumonic type. 
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The Ambulatory Type .—This is the mildest form of tin- disease, 
and is characterized by but little lever, with slight enlargement and 
tenderness of a group of lymphatic, glands. If the area *»l skin 
drained by these glands is cm dully investigated, a primary vesicle 
will olleu In- seen at the site of the inoculation, and considerably 
helps in the diagnosis, tor its lluid contains typical ln&illi. The 
symptoms of this type resemble those already described as 
prodromata. 

The liubonii Type. ----Tins type agrees with the general description, 
the bubo being usually in the gioin, less commonly in the axilla, and 
least commonly in the neck. The level leaches its maximum on 
the fourth to fifth day, and l.ts;s till tin- -cxinlh to t«-nth day, when 
it falls bv lysis, though it mav 1 i.-c again ll suppui.ilion is taking 
place in the buboes. The ultiiudi ol the patient depends upon the 
position ol the Imho, as desci ibed a box e. 

The Antic Sepluwmie Type.— Hen* Ihe onset bidden, and the 
temperature xery high, xxith xeiv ra]>id puhe. marked piost ration, 
and delirium. Theie may be seven- vomiting, and occasionally 
diarrluva. No enlarged Ixmphatie gland 1 - are lound, and the 
diagnosis on clinical grounds max' be impossible. Hremorrhages 
may at tunes oecur in the skin ami limn the regions indicated above, 
and death rapidly takes plaet in Irom righteen honis to three days. 
ThU type ol the disease is otn-n common at the oiisi-t ol an epidemic. 

The Pneumonic Type.- Then* an- l\\o distinct types <>( pneumonia 
in plague --a pneumonia secondaiy to bubonic plague and a primary 
pneumonia. This latter begins suddenly without prodioinula, after 
an incubation of lxvo to five day-, xxith chilliness, high lexer, head¬ 
ache. anorexia, and rapid pulse WitI1111 ixvciitv-foui to thirty-six 
hours the temperature is 103 to 104 1*.. and the pulse no to 130 
beats per minute. Tough and dyspmi u appeal within twenty-four 
hours, xvlicti the expectoration is at lir.-U scanty, but soon becomes 
abundant. \t first it is only composed of mucus, but it soon 
becomes tinged with blood and Intel vny h.emorrliagic, and is full 
of bacilli. The. conjunct ix.1 become injected, and the tongue 
coated with a white or brownish lur. 1 he biealliing is very lapid, 
and dulness may or may not be present over the bases: the breath 
sound-; are usually tubular and crepitant, and sibilant rales are 
heard, while the vocal lieiuitim max be me.reased. Dyspnoea and 
cyanosis are early marked teat 111 es, as is the fluid bloody sputum 
which is found by the second or thud day, and is lull ol bacilli. 
Pleiiritis, with its usual symptoms, may also occur. Pros!ration is 
extreme: the heart becomes vi-iv weak and the pid-e rapid, while 
the spleen is usually not palpable. \ marked leiicocvlosis may 
occur. This is a very la'al type ol the disease; deluium and coma 
appear, and cases die at ihe end of sixm-n hours, two or three 01, 
much more rarely, tom day-. 

Sequela. - Cardiac weakness, with proiu-uess to syncopal attacks, 
paralyses, septic infections of the buboes, or a general septic inlec¬ 
tion, or gangrene of the. lung, may occur. 
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Diagnosis. —Tins, in tin 1 bubonic type, which is commonest, is 
based on the acute onset with high fever, great prostration, and 
the presence of a bubo. Difficulty may arise in the diagnosis 
between the bubonic tvpe ot plague and climatic, venereal, and 
symptomatic buboes; between pneumonic plague and ordinary 
pneumonia: and between sepi icomuic plague and various fevers. 

In venereal bubo there will be lound ulcers on the genital organs, 
or, at leaM, the patient will gi\e a bistort ol such. In climatic 
buboes and various symptomatic bulK.es due to small ulcerative 
lesions on the legs, etc., the general coudit ion ot tin patient is usually 
far Irom being so grave, as in plague. In any doubt lul case bacterio¬ 
logical methods should be employed. A hitle ol the fluid from the 
suspected bubo w wit lidrawu. uiulei aseptic, precautions, by means ol 
a slenlc syringe, and films me made and stained with methylene 
blue, diluted earbol-luohsin, or Leislnnaifs stum. The piesence of 
bipolar staining bacilli is -iiliioii'iil. toi all practical purposes, to 
diagnose the case as one ol plague, though it is desirable, whenever 
possible, to complete the in\cstigation by cultiual methods followed 
by inoculations into animals. 

In pnt'uinanu playin’ the 1 \pect 01 at mu is geiieiully fluid and 
greatly Ji.cmon liagio, and is no! pm idem, as it frequently is in 
catarrhal In onclut is or in bronchial pneumonia,nui is it tenacious, as 
m croupous pneumonia: tin* examination ol the sputum-.-instead 
of the sputum, the lung juice, obtained bv punetuie with a sterile 
syringe, may he examined will leveal the presence ol nunieious 
plague bacilli, e.isilv distimmishal)|r Irom the pneiunococcus by 
then being (Irani-negative. 

Acute Si’ph\\cm>c I’liiuuc.- The diagnosis is most difficult, as there 
arc uncharacteristic symptoms and no glandular enlargements. I11 a 
countiy where plague is endemic .my ease ot sudden high fever, with 
extreme prostration and blood examinations negative as regards 
malaria and relapsing level, should be \ lewed with suspicion. The 
fever is geiieiallv higlu-r than in dengue or pappataei fevers, oiten 
reaching 105 1 \, while the pros! rat ion is much more marked. The 
• microscopical examination ot the blood lor/f. pest is is unfortunately 
often negative, and the cultural examination requires time, and 
hence the diagnosis niay he made loo late, as by that time the patient 
may be dead. It may be distinguished from malaria by the absence 
ol Laveran’s parasites, Irom relapsing lever by the absence of spiro- 
cliades, but it is to be noted that cases ol mixed iulect ion occur. In 
India, as observed by Polverini and others eases of mixed infection 
of plague and relapsing fever are not rare. The diagnosis between 
septicswinic plague and cryptogenic septic.eminsdue to the pneumo¬ 
coccus and other germs, ns well as occasionally the differential diag¬ 
nosis from pernicious malaria, typhus and typhoid, may he impossible 
without a complete bacteriological examination ol the blood* 

The simple" microscopical examination ot thick liltns of blood (Man.son-Koss 
method) for the presence ol hipul.11 staining bacilli is ulten a lailurc. Tlie 
so-called dilution method introduced by Castcllam for the search ot the Dai 1 tins 
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typhosus in tlic blood o£ typhoid patients is useful also for the search of the 
plague bacillus, as proved by Kolle and others: io c.c. of blood are collected, 
under aseptic precautions, with a sterile syringe from a vein, and immediately 
distributed into several flasks of slightly alkaline broth, each containing 
300 cubic centimetres of the medium. In this* way the bactericidal substances 
of i he blood are greatly diluted, and the growth of the plague bacillus facilitated. 
Agglutination tests arc not of much use in the diagnosis ot plague. 

lu places far from bacteriological laboratories Broquct recommends that a 
glaml or a portion of a gland obtained as soon after death as possible should 
lie placed 111 a vial containing 125 to 175 c.c. of a mixture of neutral glycerine 
(30® H.) 20 c c., distilled water 80 c.c., and carIxmutc of lime 2 grammes. 
The mouth of the vial or flask is flamed and scaled with paraffin. On arrival 
at the laboratory the glycerine is wiped oft the gland, which is made into an 
emulsion with normal 'saline, and injected, hall uito a guinea-pig and half 
into a rat. It is stated that by this method virulence is maintained for 
thirteen days, wluch is of great iinpuilancc in the tropics. A dead animal 
should be immersed in a solution ut strong disinfectant, such as carbolic 5 per 
cent., in order to kill the tle.is, and should then lx* placed in sawdust or other 
packing m a hermcticullv scaled air-tight metal case, and forwarded for 
examination, if the distance is not too far, to the laboratory. 

Prognosis.— Simpson quoits Procopius of C.csarca as saying, 
with regard to the* plague in Byzantium, that many whose death 
the physicians predicted recovered, while those who were supposed 
to be about to recover often quickly died, from which it may be 
inferred that the prognosis in cases of plague has to be most guarded, 
for dangers are numerous even in convalescence- -e.g., cardiac 
failure. 

The prognosis varies with tin* character of the epidemic, some 
being milder than others, and is better when the number of cases 
is declining. Il also varies for the type of the disease, being best 
for the ambulatory and worst for the pneumonic. As 75 per cent, 
of the deaths occur before t lie *axt li day, alt or that time the prognosis 
improves. 

A good pulse, a clear mind, a normal quantity of chlorides and 
no albumen in the urine, are good signs. High fever, rapid, thready 
pulse, violent delirium, sudden tall in the temperature, disappear¬ 
ance of the buboes 011 the fourth or filth day, and anuria, are bad 
signs. But in all cases be cautious about the prognosis, and re- « 
member the physicians of Bv/.antium. In pneumonic plague the 
prognosis is most unfavourable -r.e., iu the Manchurian epidemic 
ot pneumonic plague 110 case in which the bacteriological diagnosis 
was positive was known to reein er. 

Treatment.- -The treatment should aim at killing the bacillus 
and neutralizing its toxins, and naturally one hopes to find those 
requirements supplied by sera. l : nloriunately no such scrum has 
as yet been found, though encouraging reports have been recorded 
by Choksv and Polverini concerning Yersin’s and Lustig's sera, and 
by ot liers concerning Cruz’s serum. What ever the serum, it should 
be given in large doses (30 to 50 c.c., and even morel by subcu¬ 
taneous injection. A second and a third injection can be given 
during the course of the disease, but one should keep in mind the 
possibility of anaphylactic symptoms in people previously in- 
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oculated with scrum. Several such cases have been recorded by 
Darling. The serum may be given also by intravenous injection. 

Yersin's serum is prepared by the inoculation of horses with 
fresh agar cultures, and is such that o-i c.c. should protect a mouse 
from a dose of bacilli, which otherwise would kill it in two to three 
days. The dose for man is 60 to joo c.c., given intravenously and 
also subcutaneously near the buboes. Lust ig and Galeotti’s serum 
is prepared by injecting a hor^e with a vaccine which contains 
nucleo-proteid from cultures. The mode of action of these sera is 
said by some not to be bactericidal, but to encourage phagocytosis. 

Though admitting that the serum treatment is far from being 
perfect, we. advise its use at tl ver\ beginning, as ii gives somewhat 
better results than the ord iry symptomatic tieatmcnt or the 
so-called antiseptic treatment, such as tin* internal administration 
of carbolic acid. 

As regards the symptomatic treatment, the iirst indication is to 
keep < he patient in bed, because ol the danger of syncope, and to give 
him good nursing and fresh air. I'evei inusi be tieated bv sponging 
and cool or cold applications: buboes by eohl applications and 
ichthyol, and when they suppurate an incision must be made and 
the wound treated ascptieallv. Not liuwh good is to be obtained 
by excising the glands even in an rally stage, though several 
authors Teini- have recommended it. The limit's action 

must be maintained by digitalis, strophanthus, and strychnine. 
Restlessness may require a hypodermic of hyosciu: luemorrhage 
will require treatment by calcium chloride; tin* so-called car¬ 
buncles must be treated a ill isept ically; pneumonia and bron¬ 
chitis require the ordinary tieatnieut: and if there is constipation, 
calomel and a saline purge may be gj\en: while vomiting is to 
be treated as described under Malai i,i. A sufficiency of fluid should 
be given, so i\< to keep up the act ion of the kidneys. 

The diet should consist ni broths and milk, while stimulants arc 
usually required. 

Tincture of iodine has been recommended, and is given l>y oral administra¬ 
tion, a few drops at a time, diluted witli cinnamon water, and may Iks given 
also by intravenous injection, to 7 minims once or twice daily. Kusol has 
boen recommended by lire vie* 

Prophylaxis. -Bacillus />* s//\* being conveyed by the rat-bite from 
rats to man as a rule, and 11101 e rarely from mail to man, it is 
obvious that prophylaxis must include met hods directed against 
rats and fleas, and methods for the protection of human beings. 

The spread of the disease from plaee to place is thought to be 
mainly by the flea being carried by human beings on ihdr person, 
or in their clothing, or by means of tin* merchandise, or by rats. 

The prophylaxis will bo considered under two he,idings---Fublic 
Prophylaxis and Personal Prophylaxis. 

Public Prophylaxis. —It is necessary, in order to prevent a 
country from being infected with plague, to institute a Sanitary 
Service, which should consist of a central authority for collecting 
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and dealing with information on a large settle, and to which will 
be attached bacteriologists, who will carry out the necessary 
bacteriological examinations and prepare prophylactics; and a 
Port Sanitary Branch, for investigai mg and disinfecting ships. 

It is as well, if possible, to limit the communication with infected 
areas to as few poits as possible, and to provide isolation hospitals 
for the sick and for the healthy coming from inlected areas. The 
length of quarantine is h\ed at present at live days, but this appears 
to lie too short, if the findings of the Indian Commission with regard 
to fleas are considered. 

Attempts can be made to prevent the disease crossing land 
frontiers by the medie.il inspection o! per-ous coming by tail, road, 
or river, but this method ot prophylaxis is liable at any lime to 
break down. 

It would appear most nec.es.-»ary to disinfect the clothing and 
persons of .ill people coming fn»m inlected anas, as they may carry 
fleas, and this i>, most difficult to effect. but it is not so difhcult to 
disinfect merchandise by the Clayton apparatus. 

!u addition, rat- musi be caught ivgulaih in ]»laces situated in 
danger zones, and in-pieicd to see i! any aie becoming diseased, 
for the epizootic begins he I ore the epidemic as a rule. 

But ol all thing'-the moit dilfieiili, as well as tin most important, 
appears to be t he 11 rognil ion oi eai ly cas< and pneumonia, buboes, 
and sudden deaths nuisi be n-gai(led w ith thegieatist sii-picion. 

When an i pith mic begins tin real* two pel lod-, as Simpson jioints 
out, at winch t he populace takes t right, and lias to be liimly handled: 
one at the beginning, and the s ( . ( oiwl when the deaths begin to 
im lease rapidly m iitiinl m i. Kmi-and assassinations oi magistrates, 
medical olheers, and m-judm- ma\ occui, .ind must be loreseeu. 

As diagnosis is so ditfii nit at hist, a house-to-house inspect ion 
by competent niedic.il oltircis will be necessary to tunl out the 
number of ca-es, and m no m-iuucr must .i body be allowed to be 
buried without being Moved by a medical otlicer. If tins is not 
done, it will be inijios-ible to gauge t lie extent ol the disease. 

Rats must, of course, be regulailv and systematically examined, 
and their mortalitv cm constnieied. d lie sick must be isolated, 
and the persons and clothing ol contacts disinferled to kill the liras. 
Every infected house mu-t be disinfected by filling the adjoining 
houses with tin* gas limn a Clavion apparatus, and after this the 
house it sell. If this method is not earned, out, the rats will simply 
pass from the mh-ried lo ilie non-iidicted houses, and spread the 
plague. Village houses might be bin lit, which is cheaper and a 
fairly effective method, though, of ionise, measures should be taken 
to prevent the rats escaping. The gas in question is generated by 
burning sulphur at a very high temperatme in a special apparatus, 
when SO, and SO., and some unknown gases are evolved, which are 
passed into the ship, house, warehouse, etc., and drawn through by 
an exhaust'-pipe until a j per cent, mixture of gas and air comes out, 
when the exhaust is stopped, and gas passed in until to to 12 per cent. 
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is reached, at which it is allowed to remain for four hours. For the 
fumigation of ships it is found to be much more satisfactory if the gas 
is made to circulate and to penetrate better by means of electric fans 
and similar devices. This gas kills rats, rat-fleas, and other insects, 
and plague bacilli, and, if dry, will not injure food-stufTs, except fruit 
and some vegetables, nor will it harm merchandise or machinery. 
A mixture of equal parts of cyllin and petrol constitutes a reliable 
pulicide and bactericide. 

Rats may also be killed by means of Danvsz’s virus, which is a 
bacillus easily recognized fiom Bacillus prslis, and kills the rat by a 
septicaemia, causing tvdema of the intestinal walls, infiltration of 
Beyer's patches, and enlaigemeut uf the spleen, with sometimes 
peritonitis, and only then enlargement of the lymphatic glands, 
p.mysz’s virus is administered, by Simpson's method, on bread, and 
is sud not to affect human beings, though recently complaints ol 
illnoMs ol persons living in places where some sort of virus was being 
used has been recorded. Danvs/.'s and similar viruses are very 
often inert and inefficacious in the tropics and lequire to be exalted 
by passage through animals before being used. 

H.inuerman has strongly advised cats as a method of rat 
extermination, blit it must be noted that cats are. not refractory to 
plague. 

It appear?, to us that Black's methods of dealing with an outbreak 
of plague are tin- best. First of all, lie localizes the outbreak, and 
begins his prophylactic measures m a circle well outside this area, 
an«l works towards the centre. This is of great importance, because 
beginning in the centre and working towards the periphery merely 
disseminates the disease. Secondly, lie has recognized the fact 
that rah will not cal food handled bv human beings, and therefore 
the people who handle and cut the bread into cubes prior to dipping 
it into poison have their baud', smeared with oil of aniseed, as is also 
the board on which the bread i> < ut. The poison which he has used 
witli great success is phosphorus paste. The phosphorus is mixed 
with glucose to prevent spontaneous combustion, and then a paste 
is made willi a fatty base such as lard, but it is advisable to vary 
from time to time the fatty base. To our minds these little points 
make all the difference between failure and success, I.istou advises 
the centralization and isolation of the stock of grain in villages, 
and an organization of the system of the refuse disposal, while 
the. stabling of cattle in houses should be prohibited. He lays 
stress on the disinfection of the clothes of travellers coming from 
infected areas. Trails equivalent in number to 2 per cent, of the 
population should be used to catch rats. 

With regard to the destruction of fleas in human habitations, 
washing the floors and walls with crude oil emulsion such as the one 
recommended by Burke will be found useful, as demonstrated by 
Jackson and others. Burke's formula is crude oil 80 parts, whale- 
oil soap 20 parts. The preparation is a jelly mixing freely with 
water, and a 10 per cent, solution of it will destroy fleas with 
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certainty, as well as other insects. One gallon of the 10 per cent, 
solution is sufficient to disinfect a room 12 by 12 in a few minutes; 
the solution may be washed out afterwards with water. Tobacco 
and infusions of tobacco will also be found useful, as first demon¬ 
strated by Castellani and Low when studying the prophylactic 
measures to be taken against Pule:x penetrans infections in Africa. 

Personal Prophylaxis. —Ever since the middle of the eighteenth 
century there has been an idea that a vaccine should be obtained 
for the purpose of protecting tin* individual. Weszprcmi and, 
later, Samoilowitz and Cerutti tried artificial inoculation, but the 
results were by no means satisfactory, persons dying from plague 
as the result of the inoculation. Rtcenily a number of vaccines 
have been prepared for the purpose oi personal prophylaxis, which 
may be classified into: (1} Vaccines composed solely of the chemical 
products of the bacilli; (2) vaccines composed of chemical products 
and dead bacilli; (3) vaccines composed ol living attenuated bacilli; 
(4) polivaccines. 

Chemical Vaccines .— In 18117 Lusiig and Galeotti prepared a 
plague vaccine, composed oi the nucleo-proieids of the bacilli 
obtained by shaking agar eultuics with 1 per cent, caustic potash 
solution, and after two hours adding 0.5 per cent, acetic acid, 
and thus obtaining a precipitate of nucko-protoids. It is adminis¬ 
tered by subcutaneous or intramuscular injections in doses of from 
2 to 3 milligrammes. This method has been adopted in La Plata 
with success, and has been experimentally supported by Rowland. 

Vaccines composed of ('hcmical Products and Dead Bacilli .—The 
most important is Haffkine's plague piophylactic, prepared by 
growing the bacillus for lour to weeks in broth, and then 
sterilizing at 65'* to 70' (\ for one hour, and then decanting into 
bottles, with or without the addition of a little carbolic acid. The 
dose for an adult man is \ c.c.. for an adult woman 2 to 2\ c.c., and 
children in proportion to their age (or size). The injection is made 
subcutaneously into the arm or loin under strict antiseptic pre¬ 
cautions. Three or four hours after inoculation the. temperature 
rises, and in twelve hours reaches 102'' to loj" E., while tenderness 
and swelling may occur at the site of the inoculation, and malaise 
and general discomfort be felt, which disappear in one to two days, 
and the swelling in about a week or so. There is no doubt of the 
benefit of this prophylactic, which gives protection for a considerable 
number of weeks, and perhaps months, as shown by Haffkine and 
Simpson. Haffkine considers that the active principle lies in the 
liquid, but it*appears more likely that it is in the dead bacilli. 
Haffkine’s vaccine has been very extensively used in India and other 
countries since several years, and on the whole has given extremely 
good results. 

The German Plague Commission used a growth of the bacilli on 
agar killed by heating to 65’ C., and then suspended in normal 
.saline, to which 0-5 per cent, carbolic acid was added. 

Temi and Bandi used the sterilized exudate from the peritoneum 
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of guinea-pigs inoculated intrapcritoncally with plague bacilli, and 
killed some little time before they would have died naturally. The 
exudate is diluted with a solution of carbolic acid and sodium 
carbonate and chloride, and given in a dose of 1*5 to 2*5 c.c. By 
this method plague aggressins are produced and used. 

Klein has advocated an ' organ prophylacticobtained by drying 
and powdering buboes, spleens, lungs, and livers of infected animals. 
The dose for an individual is from 5 to 7 milligrammes, made into 
an emulsion with warm, sterile, distilled water, and injected sub¬ 
cutaneously, but it has not yet been tried on man as far as we know. 

* Vaccines composed- of Living A lie mailed Bacilli.- - Strong and Kolle 
have recommended the use of living virulent cultures, and Strong 
has practically shown that this method of vaccination can be 
carried out without danger. This vaccinal ion consists of the intra¬ 
muscular injection of one, whole twenty-four hour agar slant of the 
living virulent culture in the adult, and one-quarter to one-half of 
such a culture in a child. The reaction is not excessive. About 
ten days after the inoculation Strong has observed a marked rise 
in the opsonic index, and that the phenomenon of complement 
fixation is given bv the blood serum, thus pro\ mg the presence of 
specific antibodies. 

Simpson,Strong.and Kitasato an- of the opinion that Governments 
should unite to deal with plague by attacking it in the endemic 
centres by general vaccination of the population. 

Poly vaccines. -During the contemporaneous epidemics of plague 
and cholera in Ceylon, in iqi p Cnstellani used with satisfactory 
results a mixed bivaccine plague4-cholera, using the local strain of 
B. pcstis. lie also prepared and used a pentavaccine plague + 
cholera+typhoid +para A + para B, and an lu-xavacrine containing 
in addition Malta fever. 

The double vaccine plague-cholera consisted of a carbolizcd 
emulsion of B. pcstis and 1”. cholera -. containing per c.c. 1,000 million 
plague and 2,000 million cholera organisms. One c.c. was given by 
subcutaneous injection the first time, and 2 c.c. a week later. The 
pentavaccine consisted of a carbolized saline emulsions of B. pcstis, 
B. typhosus, B. paratyphosus A, B. paralyphosits B, T\ cholera 1 con¬ 
taining per c.c. 500 million plague, 2,000 million cholera. 500 million 
typhoid, 250 million para A, and 250 million para B; 1 c.c. was given 
the first time and double the dose a week later. The reaction was 
severe, but not more than after Haffkine’s monovaccine. The inocu¬ 
lated persons developed immune bodies for the five diseases. The 
penta- and hexavaccinos have recently been further investigated by 
Castellani and Taylor, Journal 0f Trvpical Medicine. Nov ember 1, IQ17. 

Masks .—These used to be worn in the Middle Ages as a prophy¬ 
lactic measure, the use of which has been demonstrat ed by Strong and 
Teague, and by Barber and Teague., in epidemics of plague pneu¬ 
monia. The best mask is a hood of heavv Canton flannel-cloth 
covering the entire head and tied round the neck, and provided with 
a window in front composed of sheet celloidin.. 
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Synonyms - fVlmilion - liistniy ■ -('lmi:ito|ni>\* litinlony — PatlmloRv— 

Symptomatology - IbagnoMs Pjo^nosis — Ticalmcut -l*iophyla\is— 
Par.i-u militant frver Kofcivnres. 

Synonyms.- Mfilitriianean tever, M.ilt.-I te\i*r. Mi-litonms sopticscmia, 
AlHibx’otx.cmia, Hriur’s soptiramna, (ro.il Cover. Mount.nn lever. Slow lover 
(Texas), (bbraltar lever. Ne.ipolitan lever, (’.vprus level. Mnnlunvo (Uganda). 
Latin : ]*Vbris l ndulans, |M*l»ns Siidur.tlis. Septi. senna Melitensis. Vremh : 
Melibn.no. 1 'ievie ('.ipnne Kivvro ('iprieiise Italian: Pebbre Mediterrunea, 
I'Vbbre Maltese hrrinan . Malta Piolier 

Definition, ITulul.int fever is a chrome. rarely an acute, febrile 
disorder, with many undulatory relapses, caused by Micrococcus 
inch tens ts Hruco, iSp.), and probably other closely allied germs, and 
usually spread by the agency of goat's milk. 

Remarks. -It mviiis certain that, like enteric, the term * undulant 
fever ’ may cover in reality a group of inleetioiis due to very 
closely allied germs. Negre and Raynaud have described a Micro¬ 
coccus fumvncht ousts. and previously to them Sergent and Zaimnit a 
M. frsottilotnrhlcnsis. These germs bate been pioved to differ 
biologic.illy Irom the common type of M. molitonsis by means of 
agglutination and absorption teds. 

History. -ITidul.int fevei has piob.iblx existed m the neighbour¬ 
hood of the Mediterranean lor centuries, and passages are cited 
from Hippocrates recounting cases ot long-drawn-out levers, with 
short apyrexial intervals lasting as long as 120 days, which may 
perhaps refer to tin 1 disease. 

In the eighteenth and the early part ol the nineteenth centunes 
references were made to protracted levels occurring in Malta by 
various observers -c.g.. Howard in 178b. lleiinen in 181(1-25, 
Davy in 1842-112 but it is difficult to be certain what disease is 
referred to. During tin* Crimean War there appears to have been 
a very large temporary increase of the. fever incidence in Malta, 
much of which was undoubtedly enteric, but some of ii was not. 
The change in the type of fever appears lo ha\c been so marked 
that some people thought that a new disease had been imported 
from the Crimea by the returning tloops. 

In 1859 Mars*on, who personally suActed from tin* fever, first 
gave an accurate account of its clinical history and post -mortem 
appearances under the term ‘ Mediterranean remittent ’ or ' gastric 
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remittent fever,’ distinguishing it clearly from enteric and what he 
called 4 Maltese fever.' 

From this date there seems to have been much confusion, for it 
was often diagnosed as some form of rheumatism, but the disease 
appears to have been clearly recognized by Bnileau, Chartres, 
Thomas, and others. In 1879 Veale gave an account of it as 
seen in invalids at Netley, as did Fazio in Naples, who not merely 
described the disease, blit suggested that it might be found to be 
of bacterial origin. 

In 188b it was proved to be a separate pathological entity by 
Bruce, who discovered a micrococcus in the spleen. In 1887 he 
found the organism several times and was able to cultivate, it on 
agar-agar, and to reproduce the disease by inoculation in monkeys, 
from which lie again obtained the organism in pure culture. In 
1889 he published the first full account of the clinical symptoms, 
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Fn.. 671. —Distribution or Undulant Fryer. 

(Aft*‘r liassett-smith.) 

and in 1891 he grew the micrococcus fiom blood aspirated from the 
spleen during lite. Thus, Bruce proved that this organism, which 
he called Micrococcus mclitcnsis, was the true cause of the fever. 

In T897 Wright and Semple showed that the disease could be 
diagnosed by the agglutination ol the micro-organism by the serum 
of patients, and in the same year Hughes published a full historical 
and clinical account. 

in 1904 a Commission was appointed by the Admiralty, the War 
Office, and the Civil Government of Malta to investigate the disease. 
This Commission (J. (\ Kennedy, Zammit, Horrocks) demon¬ 
strated that the micrococcus leaves the body mainly in the urine, 
and is then capable of existing for a long period outside the body. 
Zammit discovered that the milk of many goats agglutinated 
M. melilensis, and Horrocks isolated the germ from such goats. 
It does not appear to affect injuriously such animals living in the 
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blood-stream, and also occurring in the milk, by means of which the 
disease is conveyed to man. 

Eyre has made the suggestion that uudulant fever was primarily 
a disease of the goat, which had its origin in the Persian hills, and 
has been carried by these animals all over the world. 

Prophylaxis on the lines indicated by the aetiology has resulted 
in the reduction of the disease in British troops in Malta from 
643 cases in 1905 to 7 cases in 1907, and 1 case in 1910. I11 190b 
Lamb and Pai proved that the organism existed in India in men, 
while Foster did the same for goat s. 

In 1912 Bassett-Smith drew attention to the fact that, though 
the disease has been reduced by prophylactic measures in some 
places, it had spread to (or been diagnosed in) Spain, Portugal, and 
France. In the same year Negro and Raynaud described SI. para - 
melitensis, and their findings have been confirmed by Bassett-Smith, 
who has fully described a case of para-undulant fever contracted in 
the South of France. 

Climatology. —The endemic areas of the disease are, undoubtedly, 
firstly, the coasts and islands of the Mediterranean. Italy, France, 
Greece, Spain, Northern Africa, the Levant, etc.: and, secondly, 
India, especially the Punjab, where the causal ive organism has been 
obtained in human beings and goats. We have met with cases in 
Ceylon. Recently it lias been reported from many other parts of 
the world—in fact, it may be said to be cosmopolitan, andtp extend 
into the interior of the continents. A case contracted in Northern 
Nigeria has been reported by Low. 

It is certainly a disease of tropical, subtropical, and temperate 
climates, and exists, in addition to the localities mentioned, in 
Russia, East and South Afnoa. Uganda, where, it is called ' niun- 
hinyo,’ the Sudan, Mauretania, China, the Philippine and Fiji 
Islands, North and South America, and the West Indies. It occurs 
all through the year, but is more common in the warm weather in 
Malta. 

/Etiology. —Tlie cause, as has been indicated in the history, is 
Af. melitensis, and some extremely closely allied bacteria, M. para - 
melitensis Negre and Raynaud. 1912, and 31 . pscudomelitensis 
Sergent and Zammit, T90X, which can be differentiated by aggluti¬ 
nation and absorption tests. St. melitensis is found in the spleen, 
liver, kidney, lymphatic and salivary glands, the blood, bile, fceces 
(rarely), and probably in tin* alimentary canal (as Eyre’s researches 
on rabbits indicate), the. urine, and the milk. It does not occur 
in the expired air, the sweat, the saliva, or in scrapings from 
the skin. I 

It can be inoculated, and it miiv be found in the stomach of 
mosquitoes which have fed upon patients, but neither they nor any 
other biting fly, such as a Stomoxys, or a Ilea, have, been proved 
capable of spreading the disease. It is. however, very resistant, 
and can live for eighty days in dust, or in water, fresh or salt, for a 
month, but has never yet been found naturally in air, dust, soil, or 
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water, neither have any of these in a natural way T>ecn proved 
■ capable of spreading the disease. It is, however, true that Must, 
infected with damp organisms from a culture, has infected mon&Vjys, 
as have suspensions of the organism when applied to mucosa: of this 
nose or throat. It appears, however, to be best conveyed to' 
animals in food, especially milk. 

The organism has also been found by the serum reaction to be 
present in 50 per cent, of the goats examined in Malta, and has also 
been obtained from the milk of 10 per cent, of the goats investi¬ 
gated, and, when looked for, it has been found in the blood of goats 
and other animals. The milk of such animals contains agglutinins 
for fhe germ (Zammit’s lacto-reaction). Notwithstanding this 
infection, the animals are quite healthy, though a chronic mastitis, 
as observed by Xen, may occasionally be noted. It appears to be 
. conveyed to man bv infectedjnilk, the best evidence in favour of 
which is the infection ol a ship’s crew by the milk of goals, which 
were being com eyed from Malta, to America, 53 per cent, of which 
were found to be infected. 

The distribution of the disease, therefore, depends upon the con¬ 
sumption of infected goat’s milk, for people who use this milk will 
be more liable to infection than others—hence its occurrence in 
Malta and the Mediterranean districts, in South Africa and India. 
This is also the reason why the richer classes are more affected than 
the poorer, and why individual institut ions are picked out. Jt also 
explains why there is no age or sex incidence, why infants rarely 
suffer, and why occupation and surroundings have but little in¬ 
fluence. 

How the disease spreads from goat t o goat is not known. Brumpt 
states that .they drink human and annual urine if deprived of salt, 
and in this way the infection may l>e kept up. The percentage 
of infected goats has been found to be 3*4 per cent, in Algeria, 
29 per cent, in St. Marthal, 30*7 per cent. 111 Tunis, 34*2 per cent, 
in Marseilles, and 50 per cent : in Malta. 

Mules, asses, horses, oxen, cows, dogs, rabbits, and fowls, tire all 
apparently capable of spreading the infection, while often they do 
not show any sign of disease. 

The question of the human carrier is only just coming forward 
with any degree, of prominence as a fact01 to be considered in the 
spread of the disease, but Shaw lias drawn attention to this possi¬ 
bility in Malta, where many of the dock labourers showed agglu¬ 
tinins in their blood for M. tncliiensis, and Missiroli has obtained the 
microcoqcus from tlu* blood of an apparently healthy man who 
subsequently developed the fever typically in fifteen days. 

The carriers and ambulant human cases may pass the Micrococcus 
tneliicnsis in the urine, infect ing the soil, and in this way may convey 
indirectly the malady to other.persons.. 

Four modes of infection are described: (1) By the alimentary 
canal, which is the usual method: (2) by the respiratory system, 
inhaling dust contaminated by goat’s urine, which is rare; (3) by 
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the cutaneous system, which is very rare; (4) by sexual intercourse, 
which is possible. 

A variety of M. melitensis, called M. paramelitensis, is described 
by Hdgre and Raynaud as the cause of a variety of fever termed 
‘ para-undulant fever' (see p. 1447}. 

Pathology. —The micrococcus enters the blood-stream via the 
mucosae of the alimentary canal, and causes a genuine septicaemia. 
With enlargement and congestion of the spleen as the most marked 
feature; jso that the disease somewhat resembles typhoid fever in 
many of its characters, without, however, producing such typical 
intestinal lesions as that' disease* According to some authors 
(Ross, etc.), the germ can be conveyed by mosquitoes, but this has 
not been proved. .For clinical and experimental reasons Bruce 
believes that one attack produces an immunity, but Munson and 
Bassett-Smith doubt this. The organism produces luemolysins. 
While the reaction on thopart of the body is shown by the formation 
of agglutinins, which may last from four t o ten years, and a specific 
serum, winch may be useful for immunization. There is also an 
immune body in the blood suitable for complement deviation, and 
this Corresponds generally with the quantity of the agglutinins. 

Morbid Anatomy. —The mfirbid anatomy shows an enlarged and 
congested spleen, some congestion of the liver, kidney, and mesen¬ 
teric glands, duodenum, jejunum, large intestine, and lungs. The 
spleen is usually mttch enlarged, weighing from 10 to 44'ounces.' 
It is dark red in colour, antLjpaay be soft and friable, and is very 
congested, with enlarged Malpighian bodies. The liver is con¬ 
gest odPasd enlarged), and shows cloudy swelling, with a round-' 
^celled infiltration between the lobules. The kidney is congested, 
and may*show a glomerular nephritis. The alimentary canal fiiay 
not merely be congested, lutt the colon may also be ulcerated, 
particularly in cases of ’ haemorrhage. The lungs are congest ed>' 
especially at the bases, and may show patches o| consolidation. 

Symptomatology — Incubation.- -Monkeys fed with infected milk 
require'an incubation of fifteen days, while in human beings the 
period, According to Johnstone,^"fourteen days. •'The prodromata 
StFe- 'usually malaise, chilliness, headache, muscular pains, ancl 


dyspepsia. ^ .... 

Onset .—The onset comes onigradually, and the patient" con¬ 
tinues . his work though .(Reeling while the temperature rises 
in ^ ladder, being higher ea?h evening, and remitting somewhat 
in thfe tpoming. About the fourth or fifth day of flic illness 
a doctor is consulted for the headache, and pains in the body 
and limbs,'Which may have been thought to be rheumatic. The 
patient looks ill, and his temperature is found to be about i<\}° I 7 ., 
flts*pjjtse 8o i<j <)j6C and his tongue coated dorsally with a white fur, 
whilq Jhe,edge's arc red, and n»y*bc indented by the teeth. There 
is*usually a slight sore throat add a tender epigastrium, with some 
bronchial qatarrh or congestion of the lungs, and enlargement and* 

. tenderness of the spleen, which develop in the course of a week or so. 

• * . 91 
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Course .—All these symptoms cont inue for about a couple of weeks, 
the temperature remaining high—103° to 105'’ F.—but at the end 
of this period the fever declines, and the temperature may become 
normal, while the patient feds much better. I11 a day or so, 
however, a relapse occurs with much the same symptoms as the 
attack. This relapse subsides, and another follows, relapses and 
intermissions recurring for months. 

The temperature now becomes undulating, with a marked rise 
at night and fall in the morning, while the patient becomes more 
and more amende, weak, and wasted. The alimentary canal is 
irritated, as is shown by the dyspepsia and the constipation or 
diarrhu-a. The tlimit may be sore, the gums spongy, and bleed 
on pressure; the spleen i* ollen enlarged and painful, and the 
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iui£ may show signs ol bronchitis, and occasionally lobular 
pneumonia, while the- heart is easily excited, and luemic murmurs 
are heard. The patient «hows signs of prostration and head¬ 
ache, and pains all over t he body ai e felt. 1 nsomnia and hysterical 

emotions are not uncommon, but actual delirium is not usual, and 
the memory may lie impaired, while neuritis— e.g. t sciatica— may 
occur. Tlie skin ir> pale but damp, due to local or general perspira¬ 
tion, which is very common, and occurs with each remission of the 
temperature, the sweat being of a peculiar disagreeable odour. 
Sudamina is not uncommon after the third week. Desquamation 
may occur, as well as prickly lieat, boils, bedsores, subcutaneous 
abscesses, or haemorrhages. 

The. joints may become swollen and very painful, but the skin over 
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them is seldom reddened. Of all the joints the hip, shoulder, ankle, 
and knee appear most commonly affected. Inflammation or 
neuralgia of the testes may occur, aiul at times the parotid also 
becomes inflamed. 

The blood has been more particularly studied by Bassett-Smith 
and Gabbi, who find a secondary anaemia with a loss of 20 to 40 per 
cent, of the corpuscles, with some poikilocytosis and an even 
greater reduction of the haemoglobin. The leucocytic count is 
normal, but there is a decrease in the polymorphonuclears, and an 
increase in the mononuclears up to as much as So per cent, in some 
cases. Phagocytosis is said to be diminished, as is also the bac¬ 
tericidal power of the blood. 

The- urine is passed in fair quanlity, and has a slightly acid 
reaction, with a deposit of urates and phosphates, but there is very 
seldom any albumen, though bile may he present in severe cases, and 
the. specific germ can bo found in the urine oven two years after an 
attack. Albuminuria and nephritis may occur, and very rarely 
lucmatiiria. 

Tho patient is now aiueinic, and prostrated by the repeated 
attacks of fever, when gradually the symptoms begin to improve, 
the intermissions lengthen, the attacks lessen in length and severity, 
the temperature becomes normal or subnormal in the morning, 
rising a little at night. Gradually the evening rise diminishes until 
it stops, the tongue clears, the symptoms abate, and convalescence 
begins after an illness of from 20 to 300 days, with an average of 
go days. 

Varieties. —Two varieties distinct from the. typical de.scription 
given above are recognized by Hughes viz., a malignant and an 
intermit tent—to which a t bird or ambulat ory variet y may he added. 

The Malignant Variety. - Suddenly, without warning, the patient 
is attacked with high fever, the temperature rising to 104° or 
105 0 F., with severe pains all over the. body, flushed face, and all 
the other symptoms already mentioned, but in an aggravated form, 
and often associated with basal pneumonia, and diarrhoea with 
offensive st ools. 

After a little the symptoms abate somewhat, but instead of 
improving, the pulse becomes intermitt cut, the breathing is laboured, 
and vomit ing becomes serious, and the patient gradually passes into 
the typhoid state, when hyperpyrexia sets in, and death takes place 
from the. fifth to the twent y-first day of the illness. 

The Intermittent Variety .— The onset in this variety is very 
gradual. When the attack is fully developed, the temperature is 
about normal in the morning, but rises in the afternoon to gg“ or 
much higher, up to 105° F., this rise being accompanied by malaise, 
irritability, and chilliness. During the night sweating occurs, and 
tho temperature falls to nearly normal. This fever cont inucs usually 
for about six weeks, but may be prolonged for about six months, and 
is usually unassociatcd with any serious symptoms—in fact, so 
mild may the attack be that it is not discovered until the patient’s 
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general health begins to be unsatisfactory, and he seeks medical 
advice. 

The Ambulatory Variety .—Apparently at times the organism may 
produce such little effect that the infected person may be unaware 
that he is suffering from any complaint, and may pursue his daily 
vocation. Thus, out of 525 dock-hands examined by Shaw at Malta 
for the serum reaction, 79 gave positive results; and of 22 tested, 
9 contained the organism either in the blood or urine, or both. 

Complications. —Ulcers may, though rarely, occur in the small and 
large intestine, and give rise to luemorrhuge. while persistent vomit¬ 
ing, diarrhoea, hyperpyrexia, pneumonia, pleuritis, effusion, and 
cardiac failure all form serious complications. Orchitis is common. 
As shown by ITotta, the micrococcus may occasionally acquire a 
pyogenic action, and cases ol suppurative localized periostitis have 
been recorded similar to those seen in enteric infections. 

Sequels.- -PariilvMs, neuritis, common in Cairo, wasting of 
muscles* loss of memory, t remulousness, and neurasthenia are 
possible sequela:. 

Diagnosis.-- -The principal clinical signs 011 which to base a 
diagnosis are the prolonged mululant character of the fever, the 
profuse sweatings, and the articular symptoms. 

Bacteriological methods of diagnosis should be always resorted 
to whenever possible. The agglutination reaction, if the blood is 
sufficiently diluted (at least 1 in 80), the test properly performed 
and carried out, using a known and reliable strain of the genu, is, in 
our experience, sufficiently certain. The agglutination test must 
be performed in a dilution of at least 1 in 80, otherwise errors 
in diagnosis will result. Baskett-Smit h recommends a high dilution 
(1 in 1,000), but in our experience 1 in So is generally sufficient, 
with a time-limit of thirty minutes. This reaction is said to last 
for a very long time two to seven years. Birt and Lamb 
have made, tins serum reaction the basis of prognosis, which is 
considered to be unlavourable if continuously low, or rapidly alter¬ 
ing from a high to a low figure. Agglutinins arc present also in the 
saliva (saliva-reaction of I’olacci and others). Whenever possible 
the agglutination test should be carried out in various dilutions, 
to avoid results caused b v a paradoxical react ion-- viz., the possi¬ 
bility of the serum agglutinating in high dilutions and not in low or 
medium dilutions, in any doubtful case the blood should be inves¬ 
tigated for the presence of M. mclilcmis, using nutrosc media or 
Castellani’s dilution method, as in enteric infections (see p. 1390). 
In case of a negalive result, the examination should be repeated 
at least three times at different periods of the disease. 

Nicolle and Conor consider that many of the errors are duo, firstly, to 
leaving the serum in contact with the clot, and state that either the blood 
should be used at once or the serum separated from the clot; and, secondly, 
in order to prevent obtaining positive reactions with non-undulant fever 
serum, that sera, to be tested, should be healed to 56° C. for half an hour in 
order to destroy the non-specific agglutinins, as first recommended by Nine 
and Raynaud. 
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symptom, fric physical examination of the patient will reveal 
nothing abnormal, apart from, occasionally, sign* of slight ana-mia. 
The liver and spleen are not enlarged. In a few cases some super¬ 
ficial lvmphatic glands may be slightly enlarged. In some c..ses 
the red blood cells are decreased. An interesting featme in most 
eases is the distinct increase in 1 lie number of eosinophil*' leucocytes, 
even when no evidence of int**liiul worms can be lound in tli»- 
mot 1011s. The course of t be fe\ ei is wry long. \V»‘ have seen ou*-rs 
lasting six months. 

Diagnosis.- -This lever may he diagnosed I nun Miliaria l>v the 
.ibsence o( Luwran's jura sites, and by the tact that the spleen is 
not ciiLuged; from Malta fc.'cr, a tvpeoi wiiich it c!«»sely resembles 
clinically, by the absence of the Murvcocnts inciilni^is in the blood, 
and the constant negat ive 1 j'sult of Wright*s react ion: from trypano¬ 
somiasis by t lie absence of trypanosomes from low fever of tuber¬ 
cular origin by the negative ciitirenclion. 

Prognosis.- Tills is good- quoad '.Ham- 1ml the jj.it it lit leels 
weak, tired, nervous, and unfit to <lt» hiswoik piopeily fin months. 

Treatment.- -A change ol climate is always beneficial, and often 
quickly slops the lever. A long course <«t injections of quinine 
cacodvlate is useful in m.iiiv case*. The onlmarv preparations ol 
quinine l*v the mouth or by injeetion do not influence 1 he lever 
in flu* least. 

HIGH INTERMITTENT NON-MALARIAL FEVER.’ 

Remarks. This fever has been diseiibed by Castellani in iq*>q 
111 children in t'evlon. 

Symptomatology. Apart, peihaps, from slight ana-mia, the child 
does not show any symptoms except the fevtr. lit* lakes his food 
Well, runs about and plays, and seems apparently in his usual 
health. The level begins in the late morning, and lasts several 
hours every day. reaching joj to m j l'. and more. There is 110 
sliiveiing lit at the onset, nor pel qnr.it ion win 11 the temporal 111 r 
falls 10 normal. The blood does not show' anything abnormal, 
except, occasionally, a slight degree of amentia. The course ol the 
fever is \ * r\- long. last mg at t inics se\ eral months. 

Treatment.- Quinine does not influence it in the least. As a 
rule, a change ol elmiutc stop*, the lever almost immhdi.delv. 

MOSSMAN FEVER. 

Synonym.- Kndemii glandular lever. 

I11 1010 Smithson deseiilx'd a leier. which lie r.dled \Iossman li-M-r, .1 !»■ I 
winch was (.lnraclori/ed l»v an irregular iciuittcul level ol three u» tweniy- 
ono days’ dui.ition, accompanied l*y painless enlai “i-meiit of the posirnor *ir 
Kiib-xvpiilnr group ol axillary glands, which were lender. Tin* symptoms were 
mild, accompanied by a macular or vesicular rash. 11 almost exclusively alfecls 
sugar-cane cutters The blood is nonual and tin* de.ilh-rate is lov, but it 
may end fatally, apparently from .1 form of septica-ima. It ailects wliit** and 
black people in the endemic area. The incubation period is six to ion days, 
ancl the onset is sudden or gradual. 
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The mortality is less tlian i per cent., and an attack confers a slight immunity. 
It is thought that it may be due to some insect on the cane. The dermatitis 
often found in cane cutters is described in Chapter XCIV. on p. 2163. 

In 1913 Clarke described this disease more fully, and in 1914 Brcinl, Priestley, 
and Fielding gave u longer account. 

NASHA FEVER. 

Synonyms. —Nakui fever, Nuklira Jawliur. 

Remarks.-- 1 'tidci the almvc terms Fernandez, in 1K9.J, described a fever 
1 harm teri/ed by swelling ol the nasal miuosa as o< curnng 111 Bengal. 

Climatology .— It u. tound mostly ill the months oi April to August, and is 
rare in the told weather. 

^Etiology. —The causation is unknown. 

Symptomatology. — 1 he illness is ushiad 111 by a c lull associated with high 
fever and hypenenua, with swelling of the mucosa of the nose, and pains in the 
head, neck, shoulders, and small ol the back. The face is flushed, the pupils 
contracted, and theie is an eruption ol small papules, often accompanied by 
bronchial symptoms. 

The lever, whuh is usually lemittent m diameter. disap]x*ars in three to 
live days, when the nasal siwlling .d-o subsidts 

Jielapse-, may ourcr 111 one to Imir week*. and sometimes a seven* relapse 
may end in delirium coma, and death 

Treatment. —A saline pill gain «■ and a mild duiphnrelu are first adminis¬ 
tered, and then the m>sc is sp> iyed with n ed w.ilu two to Ihn-e tunes day. 
01 the (.(ingestion is relieve d hv piw.kiii!/ the timk uii- meiidir.ine. Tannin and 
10 jut cent, cocaine .solution may also Ik* applied to I lie nasal mucosa. 


TIENTSIN FEVER. 

A somewhat similar lover has been reported by A. (\ box from 
Tientsin, but in bis cases the fcvei lasted from ten to iourteeii days. 
He thinks it may have been a paratyphoid infection. 

It is characterized by suddm onset, 1 emit tent fever for ten to 
fourteen days, irontnl headache, constipation, slow pulse. The 
constitutional symptoms are slight, relapses are rare, and the 
mortality is ml, while convalescence is mpid. It occurs in persons 
inoculated against typhoid and having no malaria. It may be 
entcroidea. 

WHITMORE'S FEVER. 

Synonym. —M < u ph ine inj ect or’s sept ica*niia. 

Whitmore, in 1915, lias described several cases of a glanders-like 
disease in Rangoon, charaetotized l»y intermittent fever, broncho- 
pneumonic symptoms, ami otteu multiple .abscesses in various parts 
of the body. The bacillus isolated seems to be veiy similar to 
B. mallei. 

In 1915 Knapp came to the conclusion that Ibis fcvei might exist 
in other parts of India, and showed that the disease is due to the 
contamination of the hypodermic syringe. 
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WOOLLEY'S FEVER WITH JAUNDICE. 

This fever was described by Woolley as occurring in the Andaman 
Islands. He thinks that it is separate from malaria. 

Jaundice appears on the third to fourth day, and in bad cases 
there are lucniorrhage-., delinum, and a rapid pulse, while 40 per 
cent, of the cases die. 

Tt seems to us that it must be Frhris ntslrmsis gravis - i.c., Weil’s 
disease. 


THE MACULAR FEVER OF TUNISIA. 

Synonym. —La fidvre boutouncusc tie Tumble. 

Definition.- -'An acute lcbrili: disorder ol unknown causation, characterized 
by a peculiar macular eruption on tin* abdomen, palm', of the hands, and 
soles ol the feet, which often persists lor several days alter the temperature 
has fallen to noim.il. 

Remarks. --1 Ins level was «h-m ribed bv t'onoi, linn.li,and ll.ivat in mjio 
in 'luniMa. and by othei peisoiis mole ie« eiith . 

/Etiology. --'I lie causation is unknown, and inoculations into monkeys 
were negative. 

Symptomatology. --The onset IS sudden and an oinpanied by ngois, fever, 
pains 111 tile joints, injection ol the mnjiincliva, nausea, vomiting const i|M- 
tion, and insomnia. The i.ish appears on the second to fourth day in tin* 
form of rose-ml or dark red spots about the si/e of a lentil, which disappear 
011 pressure. The blood -.how's a lymphocytosis ol about 35 ]K-r cent. Those 
•spots apjiear upon the abdomen and the palms of tho hands and feet. Alter 
lasting at »ou t two weeks Liu* temjK-rature tails to normal, and after a few days 
the rash dies away without any desquamation. 

Diagnosis.— -Tin* tliJirncferistic lea tuie of this lever is the distribution ol the 
eruption and the fact lliat it frequently persists foi several days after a normal 
teni|>erature h.ts been reached. It most nearly resembles Brill’s disease— 
that is to say, a mild form ol typhus fever-—which, indeed, it may well be. 

Prognosis. —Tin.-, is good. 

Treatment. --The treatment is purely symptomatic. 


TACAMOCHO FEVER. 

In iqi8 Ilenao gave an account of live cases of :i fever at T.ica- 
moclio, on the Autioquia Railway, Colombia. II was characterized 
by high fever, vomiting, intense headache, and diarrluea. The 
vomit might have blood in it or might be bilious. The. liver was not 
enlarged. There was to.mpor.irv suppression of urine, followed by 
albuminuria in the cases which recovered. Two cases died. 
Microscopical findings did not confirm the idea thill il was a fonn 
of yellow fever. 

KYOTO FEVER. 

A fever lasting for se.ven days in Kyoto, Japan, and described by 
Masuda in 1918. Ineda found a spirochaM 1: in the blood. The 
peculiar feature was that adult males of the farmer class were the 
principal sufferers, and that it produced a cloudiness in the vitreous 
humour of the eye. 
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BAN BACH. 

Synonym, La milium; cristallinc fehrilv. 

This f i:vcr xvas first described by Mont el m 1912, and in 191b 
by Saradhe in (' >cliin China. It is characterized by an insidious 
onset, followed by six to eight weeks’ lever, terminating by lysis, 
and attended by pulmonary catarrh and a very abundant xesiculai 
eruption, which is difficult t o set' unless looked loi, and which comes 
out in crops. Hie skin isdrv, coiijunetiva yellow, and there is con¬ 
stipation, lassitude, and enlargement ol the spleen and liver, with 
rapid compressible pulse and sot net lines drill nun. Convalescence is 
prolonged, and there is a complete loss o! hau. lllood tests show no 
parasites, and are negative for the enteric lexers. It is thought i0 
be infectious. This resembles in many particulars the cases de 
scribed by Smith and I.ouglunan at Aden m uji.p but they do not 
mention the xe.sicular i.ish or the loss of hair. Hot h fevers probably 
belong to the eiiteroidca, and should be examined bactei iologically 
as to tin* blood and the f:eces. 

FEBRIS PALUSTRIS REMITTENS. 

Described bv Ludwig in 1917 as being cliaraclenzed by an m- 
cubatioii of twenty-one days and a fex ei of seven In ten dav->, 
of a remittent type, xvitli headache, pains m the muscles, xxvakness, 
jaundice, and nephritis. It sounds like ciliaaiih'a. 

REITER'S DISEASE. 

This was .ilso described in I c>i 7. .1 ml irsembles the aboxe, but 
there xxvic pains in the |omts, conjunctivitis, intis, and cystitis, 
with enlargement of the spleen and lever lasting about seventeen 
days. 

OVOPLASMOSIS. 

A iuial fever described bv de K.iailt in an Annamese aged Jorty- 
lom xear*,, xvitli enlaigemeiU of the spleen, but not ol the liver, 
and xvitli a lempeiatuie soimxvli.it resembling subiertian malaria, 
without malanal parasites 111 the blond, but xvitli pigment in the 
mononuclear leucocytes and resisting quinine theiapy. 1 lie tem¬ 
per,Lime rose very high, and the patient died. Small intiaglolmlar 
rings xvcic seen staining blue xvitli (liemsa's mixture, am* xvitliout 
auv tr.ice ol chi omul 111. | hese xveie also 11 m the niononuclear 

leucocytes, and weie called O.nplasma anitclcalum de Kaadt, 1913. 
This sounds like subtertian malaria. 

HAEMOCYSTOZOON FEVER. 

tfamoiysfazoon hntsilianse b'ranehini, iqrj, is a llagcllato which 
encysts in the peripheral blood, and xvas judged to be the fatal cause 
of a quotidian fever in an Italian physician coming from Brazil. 



HJEMOCYSTOZOON FEVER 1469 

The fever came on after the removal of a tumefaction in the neck. 
Spleen and liver wore enlarged, and there was great amentia and 
emaciation. Rrumpt considers that the organism is .1 hi:rf>clom<>na: s, 
and compares the hou-fhige.llatc forms to Schiznlryf>ainttn truzi, 
while the llagellale, he thinks, aie contanimations, lmt Er.inehmi 
does not agree. 

He reports that he has found m smears from the liver- - 

(1) Oval and lanceolate forms j-0 and 1-2*5 niicions, without 
blepharoplast or ll.igella. (2) Oval or lanceolate lorms. sometimes 
dividing, mictous. (.}t Flagellate forms, with a flagellum 

arising near the blepharoplast. (.p Non-llagelbte tonus with a 

large nucleus. (5) Encysted lorms with chromatime masses. 

The patient had enjoyed good health until tlnee yearspn viously, 
wheat he began to I cel ill .ind h>-,( Ins appet it e, while his weight 
declined. One \vai later a hard indolent timiehidion appeared 
on the right -ade ol the mr.k. This was leiiiowd. hut the wound 
did not heal and discharged a white mm pmuleiit seeietiou. lie 
now began to siilfer fiont irregular quotidian liver. pneeded by 
shivering and followed by sweat ing. '1 lie spleen became sunn what 
enlarged, lmt the liver giaduallv extended to the umbilnus. and a 
evst formed in the right lobe, puncture ot which gave .1 ted dish 
Hind. '1 lie pat ieiit now heeame very anu-mic and emaciated. The 
lvinph.itic glands vveie unimal.the mine showed traces ol albumen, 
the blood -.bowed -agits ot acute anamia, with leueopeuia, no eos.no- 
plnlia, and a lew parasites. Funrtme ol the livei showed mole 
para sit 1 s. 

No malarial paiasites, leishman bodies, spores, or fungi could 
be lound by examination or by cultures. \\ assermaim’s lead ion 
was negative. Section.-. «»1 the tumefaction showed granulomatous 
tissue and some, parasites. 

SEPTIC BILIOUS FEVERS. 

A febrile complaint described by (iartan, in 191S, as occulting 
mostly in women, associated with enlargement and temleimss 
ol the liver, and last ing live to thirty days. One death is record*d. 

BUNGPAGGA. 

This appears to us to be myosit is purulent a tropica [rUc p. iy75' 

ROBB’S HEAT FEVER. 

This is described as noil-infective ccrebro-spinal fever, occuriing 
in East Africa. 
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NON-MALARIAL QUARTAN FEVER. 

This fever, described by Castcllani, is characterized by having a 
quartan periodicity and no malarial parasites in the blood, and 
quinine given in massive doses does not influence the course, which 
is prolonged, lasting several months. 



ANAEMIC LOW FEVER. 

In young Kiirope.m and n.iiixr women aged sixteen In twentv- 
two years tiieie is a persistent low fr\vr 1 isting tor several months, 
reaching above oq* | l ; . int lie a ft ei mam and associated with a certain 
degree *»f an.eniia. wliicli is met with .it times. The patient may 
become extremely nervous and hysterical. This temperature may 
bo due to the degree of chjoian.emi.i, and has nothing to do with 
hysterical fever of certain authors, as it disappears on the aniemia 
being treated. 

VESICULAR FEVER. 

Definition.—A febrile disorder associated with acute pain in 
some region of the body, followed by the appearance of a vesicular 
eruption which becomes general. 

Remarks. -This is a fo\er which at its commencement resembles 
an attack of chicken-pox, and when it is lully developed closely 
resembles modified smallpox. We have seen several such cases in 
Ceylon during the last ten years. 

/Etiology.—The causation is unknown. 

Symptomatology.- At no si age. of the illness is the pat iont severely 
ill, but the commencement is ushered in with sometimes pain in 
some part ot the hotly, followed in a day by a rise of temperature 
to about ioi° V. and a quick pulse. The eruption may appear at 
first in the region of the pain, or may be general from the com¬ 
mencement, which, however, is not relieved, and may, on the con¬ 
trary, have extended to other regions of the body. The pain 
gradually disappears, a scattered general eruption of vesicles appears, 
and the temperature becomes normal, while the patient feels better. 
The vesicles are discrete, domc-like, or flattened; later, a few may 
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VESICULAR FEVER—PAPULAR FEVER 

9 

become umbilidated. The size is generally much less than those 
of chicken-pox, and a few may become umbilicaled. There is little 
or no inflammation of the base. The contents are at first clear and 
ilieu purulent. Superficial scabbing may occur, and, as a rule, no 
scars arc left, though rarely some scars may be found. 

Diagnosis. —The diagnosis is based upon the characters of the 
erupt ion, there being no true pustulation, with scabbing and scars, 
as in smallpox, and by the fact that during convalescence Jenner's 
vaccination is generally successful. 

In chicken-pox the vesicles are generally larger, and often leave 
thick crusts. 

In alastrim the eruption is oftrii continent, pustular, and clinically 
almost identical with smallpox. 

Prognosis.- This is good. 

Treatment. -The treahm-ui is purely symploni.H ic. 

PAPULAR FEVER. 

Definition.- -A slight tebiile disorder, described bv ('astrlluni, ul 
unknown caiis.iti(>u, characterized by .1 niaciiln-p.ipular eruption 
and rheumatoid pain-. 

Remarks. -WV lm\e sn n an epidemic <»f ibis peculiar fever in 
Ceylon: it resembled measles ill the appeal.nice nl the iash, but 
was without au\ cal an liul symptoms. 

^Etiology.- -Tliis is quite unknown. 

Symptomatology. -The disease begins vvitli a prodromal period, 
during which the patient suiters irom malaise, depression, and 
rheumatoid pains, especially in the back, which aie associated wnli 
chilliness. Alter t liree or foiu days the. rash comes out suddenly all 
ovet the. body, Init mo-t muiked on tin* arms, trunk, and legs, tlie 
lace being least .itfected. The ci upt ion is morbilliform, being com- 
]>osed ol bright red pm head papules and led macula-. It is. as 
already stated, visible on 1 he arms, legs, and chest: w bile t line may 
be a few macula- oil the palms of the hands and soles ol the led. 
The face is not much alfecied, and there the eruption is rather more 
macular than papular, Filatow’s papules in the mouth are absent. 
There is generally slight lever lasting lor a day or two. There are 
no catarrhal symptoms of the eyes, nose, or throat, no enlargement 
of the lymphatic glands. The eruption generally Inst s between two 
to five days, aiul then fades without any desquamation and without 
leaving any marks. In most cases the eruption is associated with 
itching, especially on the arms, and in a few cases there is no 
fever. 

Diagnosis. —It is to be distinguished from measles bv the absence 
of the catarrhal symptoms, absence of Filatow's and Koplik’s signs, 
from German measles by its longer duration and the diffuse type 
of the eruption, from toxic rashes of intestinal origin by the absence 
of any intestinal symptoms, and from dengue by the rash being 
frankly papular. 
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Prognosis.- -This is good. 

Treatment.-- Tlir ireatmeni is symptomatic, small doses of aspirin 
or pyramidin'licing given to reliex e t in- pains, aiul calamine lotion to 
alleviate fin- rash, 

HHEMORRHAGIC FEBRILE GASTRO-ENTERITIS OF 

CHILDREN. 

Synonym.- Iie\ iv a Vomissemenis imiis des Enfants. 

Definition. An endemic. lever limit'd to 4 Grand'* torn* ’ in 
Guadeloupe, and churac.tei i/rd l»y black vomit and by occurring 
only in children. 

Remarks. - *1 his disc ,im', v.'hu*h closi K resembles yellow fever 
was lust described bv Di. Guesdc in iS’ot. 

Climatology.- -It is only known m ‘ Giaiuh* tcm* ’ in Guadeloupe. 

Symptomatology.- I In* disease begins suddenly with an attack 
of vomit ing.and is lollowed by an .ill ark of febrile bilious vomiting. 
I In* child 1 In conu-s mtv ill. with i emit tent f«*\n. slight icterus, 
obstmate consti]iaiion, and 1.il**r black \omit. Alter Listing timn 
two 1o live days the s\ni]i'oim may impiove. slei]> i el urns, the 
fever dis.ippe.iis, and the child giadually reeoxeis; on the oilier 
hand, I lie svmptnius m.i v become \\ oi se, and t he child die. Conva¬ 
lescence is prolonged. 

Diagnosis.- --The disease seems to us to be. indistinguishable fiom 
yellow fever. 

Prognosis. —The prognosis i- always grave. 

Treatment. - This is svmptomat in. 
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CHAPTER LVIII 

COS MO POM PAN FKV1CRS 


General—Kpidemu tcrohro spinal meningitis Ihe exanthemata—Vaccina¬ 
tum --Al.istum \ .in him hi ii.ilm-h -Y.uune rashes—Influenza-- 
Kcim’iuw. 

GENERAL. 

A; the pie-sent lime many so < ailed t Topical diseases have become cosmopolitan 
e.R , (iiiiielne dysentery while oH um's, sin li ns innl.ina, probably have 
alwavs been woild-wide in tin ir dishihutiou. Pin re sue, however, some lew 
lewis wliii h, though they leallv hiking to cool iliimiles, n<jwada\s me ol 
impoi tame in the tropns-- lor example, tin exanthemata and inilucrzi. 
We tlunk it advisable to give a hiiel :u fount ol these. 

EPIDEMIC CEREBRO-SPINAL MENINGITIS. 

Synonyms.- -spotted le\»M. /-#r'//</i, Mciniivitcti'icltro s|)in. ipidciuiqui , 
I Lilian, Mmiiigiti- leiehro s]>iuale, tinman, l-piit-mi- Genu ksiaiie. 

Definition. An .mile spin ltn liier i.iu-ed hy swtm mtr.ictllul.ui . 

Wen lisellmuni, 1S87 (Diplm m 1 »fv mlnurllitLn is ;> .aid d organism--, spie.nl 

Ji'oin mall to instil hy .11-ii.tl 1.111 iagt-,.ind (lim.u lei 1/1 ■ <1 hint sepln icini.'i, 

leading to a iciehio spinal liu-uingiti-., and mcnsiou. >y a unm piolonged 
and dangt-ious septa iemia a-sm i.iled with a petei Inal 11 upturn. 

History.- The disease m.i> have him known to llu- amunt--. hut tn 0111 
minds the phmntts ol 1 lippot i:it« s and ol ( el-au, has nothing in 1oiiimou with 
1 en-hro-spinal nieiungitis. We have hem nnahle lo relei to the woiks ol 
Aiet.eus or ol I’.inl ol J-.gma, and, tlu-ietore, are nnahle to state whether the 
disease whn h they sue said hy Kul.-i hi r to have desi nhed 111 Italy ii-scinblcd 
eel ehio-spinal ini ningitis 01 not, and the same rem.uks hold good with legaul 
to theepidemn desi nheil hy Ahdei e ile Ian n-u. 

On the othn hand, we ha\e taieiuLIv lead denim in's 'Itisi ol a New 
I'evei,’ whn h Arm'll lonsideis to he nleiitu.il with 1 lit di,rase wlm h he saw' 
in ('omit 1 tn ut in 1 .So/ and wlm h. lx a ho sa\s, is t he same as Cullen's 'Typhus 
I’« tei lualis ’ and the disease desi nhed in Muhin .. \um./iw//v, ptihhslud sit 
the beginning ol llu- i-ightemtli «enlut\ W'lun siiprriii ially lonsideieil. 
Svdenliain’s in w level dot s, at the lirsl glami, re.ul like t crehro spinal 
meningitis, hut when the swuptonis sue taielxillv sinalyzed they will he 
ohseived to teseiiiblc those ol the mtcioidea group ot levels, and theieloie we 
are tominied that Sydenham's new lever is not lo.icbio-spnial meningitis 
We have been linalile to peiuse Vhusscux's original at muni ot the outhieak 
in t 805 at and around Geneva, hut North's ti.inslution in 1811 ol Ihesutiile 
111 tlic Journal dc Midccive dt Paris makes it tjuite tlear that this w;is un¬ 
doubtedly the disease in question,and the saint author's verbatim account ol 
Danielson anti Mann's artnle published 111 the Mtdicul and A^rhultural 
Rt/iistir ol Jioston, with its 1 nreful clinn- sind post mortem histories,leSLves 110 
doubt that the.se two authors were dealing with an epidemic of ccrebro-spinal 
meningitis at Med field in -March, 181 >6. North's valuable little book containing 
alJ the early histories of the disease appeared in New York. 
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From this date onwards till about 1884 the whole ground of the history has 
been reviewed by Hirst li in the third volume ol his classical * 1 land book ot 
Geographical and Ilistoi ical Pathology,' in which lie divides the epidemics of 
cerebrospinal meningitis in Europe and Anient a into four cycles, viz.:-- 

11) 1 8115 iSy>, Europe and Nortli Amenta. 

[z) 18*7-18511, Europe, North America, and Algiers. 

(. 1 ) J,s 5 l 1875, Jiurope, North Amenta, Attica (paits). Western Asia, anti 
South America. 

(j) 1870-1884, small epidemic s in former aieas, to wliic li may be added • 

15 ) 1^*85 to present time. Recognition of the disease in the trnpiis, West 
Indies, Fiji, Anglo F.gvptian Mu Ian, West Afrit a, Western Australia, M exit o. 
Severe epidemics ir: Ameiiia anti l-'urope /.<*., this is the pound ol the first 
paud ci nil . 

It will thus be* seen that the aiea 111 which ihe «lisease is recognized has 
giadunlly extendeil. and that tins lias been tjuit kt-r ot late ve.irs, piobablv 
due to nit 1 eases! 1,1. 1I11us loi tiavil vcliu h has introduced it by the agent v 
<d i.irue". into lands in w In* li it piobablv did not pieviouslv exist, at, ioi 
t 'cample, 1 -1 ] 1, 1 he 11 -si ill being that .U the pieseiil tuneit a]i]>eais to be diffused 
all ovii tin* woild and to 011111 as Imali/ed ejudnnn s in dilftieiil places in 
ditferent veais 

In tI m* .ifin 1 \ ol Pit 1 « pidi mil s 111 tain important 10.1 lures vveio hiought 
out vi/, the itilliii in !"■ ■»! ovei e.vtitioii st.u v.ition, civen lovvdiug, and b.ul 
ventilation, vvlin li :i• 1 omit Im tin piev.ilt-m e ol the disease; among sold m- is 
and pool pi ople and Im it- nuu-aa in dilfei ent c ountiit s lit |>eiicids of bail 
weather ■ g , elmui-r 1 In wmtci uni -pi mg m iold i limates and diumg the 
I la In ai 1 1 .e ison.s ol tile hot \ light Iv'vpt’an 'sud, in, in lo a less extent the told 
weat her ol tile Mid.ill, when tin ptople hllihlli tovi thei into iinwiltd, ill - 
veiililaltil huts ami Imu 1 s 

'1 lie histoiiial poi lions with wl.u h we are mainly inli'icsled ate those 
t oin t-i lied lust with n soi i uiTiiu e m the hope s, and sec Olid 1 \ with lts.Hinlogv 

Occurrence in the Tropics. -I lie tirsl reionl we have been able to hud ot 
the di -case 111 a subtiopn al land is the 011 urit-m e ol an epult mil 111 iSjn 1S47 
111 Ah.’ieis, m vvhu h loimtiv it has, hunt lime to time, been repm till. It 1, 
also said to have ciiiirud in iSjn tn 111 .ml and 111 Monte Video in 'south 
Auu-ii> a 

in 187.’ H wa-. 11 po> (1 d m Va.i limn sniv 1 na and 111 18/ | 77, in Pc 1 sia, act rod 
mg to 1 >1 in e l.ow mi hi- papt r on epidemic 1 el el no spinal meningitis publish* d 
ill 1 Sot). 

It is believed to have been pic-M'iil in 1'i-ntial Annina and in the West 
Indies pi lor to iSSj, but without tiustwi»lh\ mlm mation. 

( oiney h.is given an exi 1 lit n( ,n 1 mint oi the invasion ol i* iji by the ilisea*-e 
It would appear that Ihe hist 1 ases weie noted in 1870 m an imnugianl 
lalxnirei’s depot at Geviiku, ami ticun that time onwards it was piobablv 
diagnosed .is tetanus, siiiisti.ikt, or ineningitis, unltl it assiinu d epidemic, torm 
111 1K85, vvbii h lie be liev e>l was due to the 1 onlaeioii being spit ad iroin man to 
man a very .ulvam ed idea at lliat time * 

iViebio spinal mciiingitm was lepmtnl troin the West Coast of Afiita by 
the Williams m 1 tv« >, a ml Irom then onwards I10111 time to time. In 11)05 
tlu'ii was a sevei»• 1 pidcinu in Noithein Nigelia vvliieh was repoi ted upon bv 
1 ‘womev ami I >a vidsoii, and in moiioSin the mnthern ten 1 lories ot the Gold 
Coast, whcie it was ablv investigated by lloin. In Noithnrn Nigeua it was 
said that cattle' were attacked, and m the I,culm rlistrn t ol the northern 
territories of the Gold Coast the natives are said to have noted a gre.it mor¬ 
tality among tovvlx prim to the epidemic ol the disease. Ari onling to llargv 
and Horn, the disease was nuu ked at this time in Frenc h West Atnea to the 
west ol the Bine k Volta. 

in 1909 it was repoi ted as being present in 1907 »<' the northern districts of 
Togolaml by JailC, when it was known to cause 300 deaths. Jaif6 obtained 
the true diploeoc cus of Weichselbaum from his c ases. 

Epidemic ccrebro spinal meningitis lias been recorded in British East Africa 
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since ign6, when Ha inn noted five i uses, and has been ably described by 
Shirtorc and Ross in 191 j. 

in 1915 Duller drew alien lion lo a curious feature of the disease, in that 
there are places in Hast and Central Africa where il has always been endemic 
and seldom epidemic, and he quote's Uganda in general, whilst in the high¬ 
lands of British Hast Alrii a the endemic form is seldom seen, but epidemics of 
greater or less virulence are known. He says that in one tribe alone between 
20,000 and 40,000 deaths are attributed to this disease, a mortality which 
sleeping sickness can hardly be said to rival. 

In Indiait appeals to have been fit st reported by Vandyke Carter as occur¬ 
ring in July, 1X78, in Bombay, whcic he says that he is not aware that it had 
been previously recognized. He does not appear to have published this 
observation until 1S82, and then only in Ins work ‘ Spirillum b'ever,’ p. 43b, 
when lie gives not merely a c lime al but a post-mot tern a« count of one c ase anil 
clinical histories of three others. As lie Ii.is been said not to have recognized 
the disease, it m.iv be \vi 11 to note that In- heads the paragraphs in question 
errtbro '/•mal mnunnitia. 

In iXN j Bimmot k gave .11 nil at 1 omit ot an outbreak in the preceding year 
in the' Shikiirpni Jail. Sin* e then -mine cases June generally been icpoitcd 
war by year, and the' whole stibjn t ot epidemic c crohro-spinal meningitis in 
India was able ic-vu-wecl bv Robertson-Milm* in icjmO. 

In 11105 Caste Ilam dc-i ribecl two c asc-s whn h oc curred in Singhalese natives 
in Ccvloii. 

In icjio ( halmeis and o'l'amll published a seuc-s oi investigations upon 
the disease as seen 111 the \11glo I'* ir yi»ti:i 11 Sudan. 

History ol the Organism. In 1^,5 Kiel*-, was tin* first to .-ee ci»<u m llu* 
c eu-bio spinal lluid ol cases ol iiic.-iiingilis. and to assign to tlnm a 1 an sal 
I mu lion lie was billowed bv Klu rlh in 1SS:. m wlm li veai (iauiher was the 
Jcrst to sec iiiuicii in 1 j in the blond and 111 me 111 il patient during life and in the 
exudate lioin the spinal canal alter death; and 111 connection with these 
findings in the blood one 111.1v mule attention to the observation ol Cole in 
1913, who obtained hlins ol tin- pcupheial blood 111 which ten out of 2,0110 
lciucorytes -diewed llie organism, ami also to ( Kiel's statement lhill Gwyn in 
iHcjo was the- fust to isolate the organism I mm the blood in pur«’ culture. 
In i<S8{ I't;hel (1 also Imind mu im m <1 in t lie < xud.itc and m the blood, and 111 
jSXj Marc hi.duva and t'elh wiote a shon work on the occurrence ot micro- 
organisms, and espe ully diplomcc 1, m e eiebni spinal meningitis.. '1 hey were 
also seen in meningeal exudates by um Leyden in 188^, and by Leu hstenstern 
in 1XX5, and the last mentioned ob .civcr noted that they resembled the gono- 
cch c 11s by being Jcnmd in the leueoi vie. 

Jn 1 sSo Senger also noted them 111 lhi-« eiebio-sjunal exudate,while ldrilnkel 
with Weic hselbamn, l*'ofi with lioidom, Ultrediiz/i, and beinome dose nbed the 
piiuiimo'oc 1 us as the causal organism ol a senes ol cases ol ccrcbio-spuial 
meningitis unassoc in ted with pneiinionia. 

In iSSyWcic hsc'lbainn published his paper * t’ebei die- /Kt inlogic derakuten 
Meningitis Cerebro-spinalis,’ in which he described eight eases oi meningitis 
without pneumonia, two of wlmli weie clue to the pnemnoe oc eus and six were 
caused bv an organism whic h differed therelrom by being generally a diplo- 
corens, moie rarelv arranged as tetiads, and resc'mbhng the gonococc.tis, being 
often eontairii'il in leucocytes and being drain negative. He, however, 
distinguished this oiganisin'lrom 1 he gouococcus by the tact that it produces 
in subcultures on agar agar slope's a flat \ iscoii? growth whic li is grevish when 
seen by retlected and greyish-whiter when examined by transmitted light. It 
only grew at incubator temperatures, and had but a slight vitality. This 
organism he called Diplococcus intracellulmU meniri'iituti 7 . atul looked upon 
its action as being toxic; in nature, while he lie-dated to regard it as the causal 
agent ot the disease. 

Although Weichsclbaum’s observations were confirmed by Goldschmidt in 
1887, and by Edler and himself in 1888, they produced comparatively little 
influence, and were almost unnoticed untila polemic was started in 1890, which 
raged till 1893, as to the identity of Bonome's streptococcus of epidemic cere- 
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bro-spinal meningitis first reported in iand * oil's mcningorocc us and the 
Diplococcus pneumonia, in vvliioh it was decided that I 5 onom 6 's organism was 
the pneumococcus, but the eonlusion was increased by lkudoni, Uifreduzzi 
regarding D. intracellular /■. as a variety ot IK pmnnnanue. 

This unhappycondition was ae< entuated in iNywhen Jaeger, while stud\ - 
ing a regimental epidemic ol loiirtuen cases occurring in Stuttgait, iouml the 
pneumococcus in two cases, a streplcxon us in one case, ami in eleven eases 
an intracellular Gram-positive diplouictu- morphologically resembling the 
gonococcus, producing luiludity in broth, and funning shoit or even at tunes 
long chains, while it retained its Gram-positive char.u lc r in c tdtines. It grt vv 
well on gelatine at the tempeiatiireol the labor.itnry, and preserved its vitality 
timing fourteen days or more on artilmal media’ lie eom hided that this 
organism was Weivliselbauni'- I) intr.itellniin», and in this unloiInnate con¬ 
clusion lie remained unopposed lot >eais, and was supported by Ileidmer 
in llerlin in iScjo, who not merely was- tin In -.1 to obtain a coccus lium the 
c.erobro smual Jluid during fitu, but who produced a lata! meningitis in goals 
with t liisgorin, which at the lime was«omideicd to beau important cxperiinent. 
as an epizootic meningitis was present in horses and homed i at lie in Gcrmauv , 
further, he proposes! the name meiiine,Oi.o>.cii. for this organism, nolwilli 
standing the hut that lionome had already u-.u«l it lor Hie pneiinioto-«us 
men honed alxivv. 

This meningitis i ciehin-spniidis c-nzoulua, 01 epizootic cereluo spinal 
nieniiigili.s, is ottcri i ailed the Jivnia <•//.*>< «/.sr, b« i ause ol the a I lent ion paid to 
a malignant outbreak in horses at J'oina ju iN>p 

Jt is obvious that it must beol th«: greatest inipoi tain •• to deiinilelv settle 
the ipieslioii as to whether (<i-> is geiieially believed) the two di->eases aie quite 
separate,or whether there* is some iclalionstup between the human and some 
undefined fraction ot the animal»omplaint. 

Tlius we see that contusion lias arisen not only beiwec n a disease see n in 
animals, but also between two human oigamsms. 

Jac'ger and Heubner's icsiilts were more or less (on firmed by Holdheim, 
T’etersen, Urban (1897). Kaineiiv (iHqSI, Yan/etti (ujon, and many others, 
while Kictcr, Kistei, KisrhcnsKy, and Heiduc h and Fio/ suppoitcd Wen list 1 - 
baiini. and so grt at a confusion arose In tween the Giani negative Diplnrocru* 
intracellular ij> \\Yu Ic-clbaum i7, and the Grain-positive conus ol Jacgci 
and Heubner, wim h is also Known .is 1 ). cruras von Umgelslicini, 1 yob, that 
every cote as tonud 111 connc-i turn with the meninges was considered to be a 
true muningoeoi eus. 

lu 1898 Still showed that postenoi basic meningitis was assoc 1ated with an 
organism like D. intraullulans, and l oum liman, Mallory, and Wright obtained 
Wcichselbaum's coccus tiom Unity-one < ascs ot tlie disease, while Labor m 
kjoo Louud the same organism 111 im epidemic 111 Copenhagen, and Can lie t 111 
the same year showed that it was an obligatory aerobe. 

I'lauudlcr in iHye) recognized both the Wen liselbauni type and the Jaeger- 
Hcubnei type, and in this In* was supported bv Hunlei and Nuttall amt by 
Ua/arus-llailmv in lyni, in which year Albmht and GI1011, 11 polling upon 
the 1898 epiclemu at I retail in Steiermaik, not meiely confirmed Wenhsel- 
baum's researches, but vve re the lust toobt.un Lhcorg.niism live ul t mill uu l hoc Is 
Irom the naso-pliarynx ot cases ol the disease, an observaiion which is now 
ot almost daily occurrence, although we ai e still nncri tain as to the piopui lion 
ol cases wlucli become pci inaiien 11 an iers. They also oblainul Gram negaliv e 
cocci in the throats ol littccn healthy persons who weio contacts with «ases. 
and in one such person the meningoioie us was idcutilied by cultural le-as. 

In 1902-03 Bettencourt and Fran5a, in 1 ’ortugal, tound the men ingot on us 
to be present 271 times in 274 cases ol ccrebro-spinal meningitis, and Uepicri 1- 
in 1903 described a meningococcus w'luc li, although ongmallv Gram-negative, 
became Gram-positive, and the same year saw the Meningococcal polemic 
between Jaeger, as representing <he (ierman s« hool, aiul Wcicliselbauni, 
Albrecht, and Glion on behalf of tlie Austrian s'-hools, as a result of which 
Weicltsclbaum'sorganism became firmly established. 

In 1905 Kob and Weyl wrote on the subject ol Gram-negative and Gram- 
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positive diplococ (i, and in the same year Cast ellani dost ribctl Weic hselbaum's 
organism in cases in Ceylon, ami ] Minn and Gordon u-portid upon an epidemic 
simulating influenza in Hertlord in whnli they obtained Mu rot on.its catar- 
rhalis and lorms resembling the mcuingcx oi cus. It was dining this unesti- 
gation that Gordon luoughl loiward the »aihohydrate tests as differential 
agents lor the mcmngocou us, a point wlm h he lurther elaborated in 1907, 
in which year Jim hanan inliodm id a modification of Lorhlei's blood serum 
by adding neuti aired 111 a propoi lion ol I in io.oou. 

i'he outbreaks ot ierebro spinal meningitis in 1005 in J'mssia and New 
York piofliued exiellent work, in the Joinin' by \uii Lingilslu nil and by 
Kolle <1 m 1 Wassermann with relneme to the uigunisiu, whu h, togelhei with 
the klhouis ot othercollaboi.itois, was publishtd in one \oluine in lyti In 
this epidemic von Lingclshc ini lound tin nu ningoi0111 to hi'punnl m 23*12 
percent, of the cases, 1ml, as many ot the s.iinple> came lioni a lung distant e, 
it is interesting to note that he obtained 71 ■-#, per cent positive icsnlls 110111 
examinations 111 the hospital 11c.11 tin l.il«»iatm v and l.iki-11 dining the hist 
day ot illness, and iitru pci • ■ id. 111 those laki 11 iroin fust to iiitli day ol the 
illness, cvlnle he obtained 2p-> pel cent. Jiom sixth to liiith day, 1i*.'u pel 
1 enl. lrom eleventh to twentieth day, and only 4*39 per 1 cut. alter the IweriU- 
hrst day. i'husm three wet Us yn pci 1 ent.ol thee rises weie Ireelmin im ningo- 
cocii, but he lound that 15 per cent, ol the cont.wls luianie 1.11 m is. Jle 
also g.iv« an a« conn! ot I). nu.wic* and, with Lem lis, ol r\pri inients on animals 
with ilie mcningouxi us. 

'1 he Anii'iu an epidemic was investigate d by lilsi-i, i Jin ham, Goodwin, and 
Sholly, and produced re-aills . nmlai to llio.a- ul von Lmgchlii lin.aiid 111 tin- 
same 3ear Robertson Milne repuiteil upon c 1 u bio spinal nu mngitis a.- m-n 
in India. 

in this 3 ear Kiitsi her desi nbii| a 1 <>• 111s m tin n.iso plan311.x ol i.imro 
whit'li agiceil mnrpholngh <i 11 v and 1 ultiii.illy with the nu ningoi 01 c us, Iml 
wlm li could Lie ditfeientiated liy Caste Ham’s absorption test, anil WYstin- 
hoelfer stated tli.it the piimaiy Jm us ol the disease was in the planvngcal 
tonsils, post nasal legion, and the n.i.al siniiaes.iu wlm li in the eail\ days ol 
the disease he rcpoi led that it caused an inflammation, in 1 «i* *7 Ja\loi 
investigate)I the opsonn index with a vn w to di.ignosi-s. In iy ip J-).->rr and 
Jluutoou named Kiitsi her’s oig.mism th< no ntn-;<>i 1 m. At first it 

was thought tli.it oiganism was iaic and liad nothing to do with the dwase, 
but, when Gordon and Mimay's 1 escai « lies iiieiitioucd below aie «niisideicd, 
it is obvious that it would ugii-e with sm h ol then gioii]is as do not agglutinate 
with and absorb inlnu rllul.11 is serum ; at thepusriit it is oi.lv dilfi'ieiitia led 
lrom tin* stiams with wlm h Kiitsi lu-i and Msu and lluntoon w« ie working, 
and in.iv 01 may not be the same as Mopin'^ p.iiami-niugui i» «11s. whn h is 
mentioned lx low. 

in ipuN von Lmgelsiii itn ii.ui' tin Inflowing dilfciinitiation ol the organisms 
lound by him 111 the uaso-pli.u 3 u\ol the 1 oul.n ts. -■ 

(1) Mu rmviino (. iht nh tit l-i 1 <|in nt,. olonus, di y < 1 mill ding; win u seen 
under mu'ios'ojie graiiiil.iteil, i;eiuiaHv with incgiil.u bouleis. Altai ks 
neither grape siig.u, nor maltose, um h wdnsc 

(2) Di plot on iia flams /.- -Colonies on .imiln agar \eiy similar to lliosi ol 
menmgex o> ■ us Iwenty tom horns' i ulluie 1 xlululs 1 le.11 yellow pigment in 
thick layer. 

(3) JJtplocntt.it . ,'lavui II.- Colonics polvniorphn , soiuetinu s moist and 
glistening, sometimes di v and wnukled. I'wmic -luui hours’ < ultuie exhibits 
yellow pigment in thu k l.iyc r. 

(4) JJiplococcus {lavin. III. -At coinnic n< enu-nl cliJfic 11 It to ( ultivate. and 
therefore rarely coming under observation. All three spc*f ics ol flui>its Jorni 
acids in thcprcsenceof grajie-sugar, maltose, and levulose; whilst Uie meningo¬ 
coccus ferments only grape-sugar and maltose, the latter regulaily, 

(5) Dtplococcus mucosus.- Colonies more prolific and juicy than those ol 
meningococcus. Grows also on gelatine at room temperature. A< • ordmg to 
many autliors, markedly pathogenic for mire. 

(ti) Micrococcus cinerms.- -Coarse, uneven granular. Colonies and cultures 
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delicate, icminding urn- oi />. lmmus. Docs not altack gi ape-sugar, levulose, 

and maltose. 

He also considered tlic possibility oi tlic spicatl ot tlie disease by insects, 
bv dwellings, ami by clot lung, food, and water, and concluded that none of 
these wore etfe tiv e agents m the pmpagalion ol the disease. 

L11 it jihj there appeared a most important wuik by I'.lser and iliinloon in 
wtu< h they desmbed must caietuily the mltuial, bioclienui al, and serum 
inactions ot the nuningocoi c us and its allies, as well as its viability, and 
especially its selective allimlv loi the i c iebio-spin.il lhild, a point little ton- 
sidricd by the ln.ijoiily oi invesiigatois '1 hey .ilso consideied the subje< t 
ol iiiixeiI inlec lions, whit h was de.ilt with by Spec lit m the billowing >e.u 

In the ->.11111' ve.ir Dopier dcsi nbed Ins l\n>nnt iuit:;u<.iH(,us, which was not 
agglutinated by meniugunH ‘ Us rum (a lai tcoidumed by t'.onion and Muriav 
Hi njijl. but showed ioinplemenL hxalioi’ I wo ye.us Liter he ih'sciibcd 
seen i.i-a'e. «>l i ei cbm spinal meningitis a.-, being due to this oigauism, and 
ill 1 < 11 | um-I 1* l .tell, .ill's s ii ■■ r.l t !■ ill lest tn dllli'li 1111.Ite Jt tiolll tll>‘ melilligo- 

I tie agglutination u.u turns ol the iiieniiigi>i oi < us sue uiisatisl.u tin v, as 
may In* gat he i oil bv a slimy ol 1'lsei and lluiitoon's « an-tul work, as well as 
bv the ill-., oid.nit le.-adl . nbl.inie.1 bv niiuieuiMs observers. In nils Dime 
mi diluted a i a pi. I method ot picpaialiou ol a high title agglutinating seium 
in i.dibits, and (bmloii .mil Mm i.iy mvcstigatiil genuine stiaius ol liu niiigo- 
1 o' i i obtaiui d Imm (In ■ eii-bio-->)mi.il Haul ol ■ uses, and louud that bv agglu¬ 
tination 1 1 —: - allil bv 1 .1- 1 1 -llfllll' - absorpllfill llietliod they nillld Split lip 
limit two .ii.iiu into tin- iollowing giiiiip >■ 

^l.t \\ 1 1 Ii si i uni I loin No i, in - Iranis 

ill i With .iiiini hum No .'i*, }> shain- 

il II.i \\ dll si-iiini horn No jS, | stiaius. 

VI N ) With .eimil Horn No. p\ r sham. 

1 liev ilso.li-.liiigiii.hiil bv llusesi-ia Doptei 's painim-inngiii in cUs imm a.l 
lheo | lui ;i oil p*,, .nid I hev liohd I ha 1 one st 1.1 ill absol bcil tile spei i fit .iggln 
tmin > limn iwm gmup-., while out ol ten • >n i leis one belonged to (iimip ^l.i 
and liv e to **i.uip (II , while the ot heis wei e not i Lis-ilied 

in 111 -' same \e.ii ( mwe alti lllplcd to liu-i ( the dilli. ullu s met wilii ill the 
.igglutin.iinui !■ sis b\ devisiug a simplei melliod 

We havi- now given mugli skit. h ol the lie.hny of W'< ic hselliaiun's 
oigaman. am! we might well pause, as Crowe has done, and usl. where do we 
stand as legauls its i e< oguilion. 

It is .id mi t led mi all -ides that Ihcii is a (lose leseiublam e between the 
goiio. in tii-> and the i.umiigoi o> ( n-, c* ept .is legards the, human diseases 
whn h tin v pro. I in (,.iml, nidi ed.iiiaiiy vcais.igu it was suggested that thelatter 
might be the Uirmu adapted to the ( erebro spinal iirivoii.-. system and the 
naso-pliaiyii.\, but to-day it e. admit ted on all sides th.it they .lie si paiale, 
mainly bei siune ol an espei iiiu-nl m whn h the meniugiu on us was loiiml not 
to e.mse goiiurrlio'.i when nijei Led into the human urethra.' 

As regards the mciungiu m i us, we can aptly quote Crowe, who, wilting in 
d.D 3 . says:— 

' tin-presen l stale oi our knowledge so hu ns it beam on the carnet may 
be summed up:— 

' No Gram-negative organism isolated from the naso-pharynx i an hepioicd 
to be a memngoi oeciis. 

' No Gram-negative organism which icsembles even laiutly a meiuugo- 
i occus c.ciii be regarded with certainty as incapable ol piodin mg meningitis.’ 

Heme we leave not improved our position since the days ol the uieningo- 
coctal eontroversy, but arc actually in a position ot gieati'r unceitamty as to 
the differentiation ol W'c it hselhaum’s Diftlococcus ihtraciTlulum, and, this 
being so, we will now bi telly review our position -is to the causal relationship 
between this organism and epidemic cerebro-spmal meningitis. 

Indeed, tins is exceedingly necessary at the present time, because, fiistly, a 
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certain amount lias been written witli regard to the so-called plcomorphism 
ot the meningococcus— e.g., the papers in 1915 by Lundie, Thomas, and 
Fleming, and by Donaldson in the same year, while in 1915 and 191O Hort, 
Lakin, and Henians have doubted the < ausal action of the meningococcus, 
and in the last publication Hort lias stated:— 

‘ In order to discover the true infective agent, whether biologically related 
to the meningococcus or not, lurtlier lescarch is imperative, attention being 
particularly directed to liltrablc oigamsms in the naso pharnyx and cerebro¬ 
spinal fluid ol acute cases.' 

With regard to the question of lillrable organisms, Chalmeis and O’Farrell 
liave performed an experiment ol this nature with a Iresli ceitbio spinal fluid, 
but the Jesuit was negative. 

With regard to the racuingotoeius being the causative Jactoi in epidemic 
cerebro-spinal meningitis, the al*ove observation.*- make i1 suiiiuently cleai 
that it lias been regulatly iound in the ten bio spinal iluid ol pci sungsulforing 
lrom the disease,and that it hat. been knind m the blodd and also in the mine 
when looked tor at the corre« t time or m suitahh inlections. It is also generally 
present m the naso pluti \ nx ot the 1 ases, and was lound by Sopluan, Westen- 
holfer, and others 111 sue h 1 oinplic <itions as mthrills, pyelitis, pneumonia, endo 
carditis, and in purulent loiijum ti\itis lrom a vnuleut ic disease. 

Epidemiological studies cattily minim an\onc i.,so« sited with the disease 
that some contagion can at times pass 1 un the s.ck to tin* healthy, causing 
an attack of the dim ase,and,moreover,. , we ha\ * pointed out aliove, many 
of the contacts show tin* 111 eiungo, occur- It is tine th.it, 1.- a rule, blit low 
attendants on cases a« quire the disease, hole aie marked ex« 1 ptions. 

It is also true that tlicac mtal inic \ielerol his own nose with a 

culture lrom the laboiatury pre a sc veit i limit is, lint lie did not di velop 

meningitis, and one ol us act idc nta _ inlet lid his tlinmb bum some « ultures, 
with the icsuit that hamoirhagu g1a.11ul.1tnm ti-sue fountd Iroin which the 
geun was rccoveied.i iiluvat , anil tested bun lit inn allv,and agreed with the 
meningococcus in these details. Although the lymphatic glands culm god 
and a nuld chronic fc*ver lastin^ loi mouths ensued, with almost constant 
and sometimes very seven* headache, no menu itic symptoms developed, 
although the opsonic- index v.un-d lrom n-S to 1*3, util niemugnt oc cal vaccine 
therapy cured the condition. 

In the first casc it is possible that 1 h<* c 01 c us ne .*i got into the system, and 
in the second that it never eiiteied the blood-str un, and lic-ncc the lack ol 
meningeal lnteetiuii. 

Turning now* lrom man to ex]H-nmeuts ujmn animals, von Lingclshcim and 
Lcuchs, iollowed by Flcxncr in 1900, reported successtul inoculations ol 
monkeys suhditrally. The) were Jollowed in igtitf by M’Dunald, blit neither 
he nor Davis in 1905, 1101 any ol the aliove expemnenteis, were able to iulect 
animals by injections into the blood-stream, although Al’Donald produced 
an acute toxaemia by this method, nor were Kolle and Wassermann or Davis 
aide to reproduce the disease m the same animals via the nose. Kiser and 
1 luntoon considci that the value ol these* experiments is questionable when the 
peculiar affinity ol the memngot o« c us Jor the leptomerunges is taken into 
account. They point out that other oigamsms injec tc*d subdurally will cause 
a meningitis, but no other common pathogenic organism shows a similar 
selective action for the meninges of man. 

Further, it is to be remarked that Bettencourt and F'ramja anil Kolle and 
Wassermann were unable to infect monkeys even bv means of subdural 
injections, and this has happened to 11s liotli with Ircsh cerebro-spinal fluid 
from which growths were subsequently obtained and with cultures, although 
we have also had successes. 

Only Councilman, Mallory, and Wright have succeeded in infecting a goat 
when dealing with the true meningococcus, and Vanstecnberghe and Grysez 
produced meningitis in rabbits and guinea-pigs, but it seems to us to be doubt¬ 
ful whether they worked with a true meningococcus. 

We liave been unable to peruse Flexncr’s original papers, but according to 
Batten the general circulation became infected in his monkeys. 



HISTORY OR THE ORGANISM r 4 8i 

Wo shall give below reasons why carriers do not become infected, and it 
is possible that monkeys may be resistant ext opt when damaged by an opera¬ 
tion like trephining or otherwise below par; moreover, the meningococcus is 
often damaged in tnc drawn fluid and degenerated on cultivation, for we have 
seen it fail to infect a monkey after five generations ol growth of the same 
organism which was infective during the second generation. 

We now turn to inquire in what way the human body reacts to the organism. 
Davis showed in 1907 that at the end of the first week agglutination lip to 
1 in 50 could be obtained, and in the eighth week up to 1 in 200, and pointed 
out that the agglutiuins were thermostable, resisting a temperature ot 05° C. 
for an hour, while they appear to be practically absent Jrom the cerebro¬ 
spinal lluid, but many observers, including ourselves, have found this test 
uncertain. 

Davis in 1905 showed that the co< cus multiplied in two normal defihrinaled 
bloods, but 111 lour other bloods it was killed, as it was by the blood from 
patients after the ten.llkday. lie noted that the mcningococcidal power of 
the blood serum ot patients wlucli seemed to be greater than that ot normal 
blood serum was diminished by healing 1o (»»° C. lor thirty minutes. lie 
found that the phagoeytic index was 13 for normal human serum, 0 for serum 
heated to 0*>° C. for thirty minutes, wliile in meningitic serum from cases 
between the sec ond and so\ enth week ot couvalesc enc e it was 11 *x. Normal 
cercbro-spinal lluid dal not contain opsonins. 

Houston and Rankin m 1907 touml tli.it opsonins weie ex* cedmgly low 111 
normal seiuin, and lower stdl 111 ceiebio spinal lluid, while 111 rases troin the 
sixth day onwards they rose remarkably, ex e jit 111 two tatal eases, while in 
one relapse the use was postponed till the, eleventh day. 

MacGregor observed that the highest indices ou ur in the sec ond and thud 
week oi Lite* disease, but that the degree ol immunity alter recoveiy, as 
measured by the- opsuiue index, was variable, and com laded that a high 
opsonic index was a sign ol for* lblc reaction to a J.urly severe infection. 

Meakers and Dopier have shown the pi csemc ol immune Unties in the blood 
ol nic-ningilii patients by means ot complement-fixation, and McKenzie 1 and 
Mai tin have also demonstrated the presence ol these bodies by injecting the 
serum ol recovered cases intraspinally into oilier acute cases with lair results. 
Jl would tlierelorc appear that immune bodies are lornmi in patients' systems, 
wine h is ii: support of the causalac lion of the mcningocofcus. 

We now turn to see whethei specific serum liontmcnt and vaccine therapy 
will help the problem* 

With icgard to the mciuiii treatment. Joeliinann 111 (9**3 experimented with 
a spec llie immun'c semm which was afterwards maim lac lured by Men k. He 
tested his serum by the opsonic lest, the b.u teiic idal test, and by agglutina¬ 
tion. 

Kolle and Washerman 11 also made an immune serum upon which they 
reported in 1907. 

Jn 1906 Idexncr wrote upon a specific seium wliuli protected monkeys and 
small animals. Later this scrum was made liom iininiini/ed horses, and has 
been external ely used. 

With regard to vaccine treatment, Davis in 1907 w f as the lii st Jo inject killed 
mcningococc i into normal persons and into patients suffering from the disease, 
and Collisin 1913 tiied specific serum treatment together w’ltli vaccine therapy. 
In the same year bopliiaii reported on lus experimental inoculation ol eleven 
medical students, and eleven months after these inoculations Merck re-tested 
eight of them, comparing the Jesuits with tlio.se oi a normal person and a 
recently recovered case, and concluded that a person so vaccinated may consider 
himself to be immune for at least one. year. 

In October, 1915, Surgeon-General Rollcston repotted upon sixteen cases of 
vaccine treatment with four doaths and twelve recoveries; the vaccine, how¬ 
ever, was never used alone, but combined with scrum treatment in some form 
or with soamin. In his report lumbar puncture alone in thirteen cases re¬ 
sulted in four deaths and nine recoveries, serum intratliceally alone forty- 
three deaths and nineteen recoveries, or alone and combined with \ accine, 
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soaimn, or hexaminc, sixty-tour death? ami forty-one recovcuea, wlult* symp- 
tomatu tiraiment gave ten deaths and Jour recoveries. 

in lyio Chalmers and U'Farrell, studying an outbreak ot tcrebro-spinal 
meniugiUs in the Anglo-ICgyjitian Sudan, came to the lollowing 1011- 

«lUnlOUS.- 

1. I he unpoi taut musal agent is Nassirtu iutmcdhtluns (Wen lisolliaum, 
1887), and only once has Dtplucuotu* transits von Jangclsheim, iynO, been 
lound ac ting in Lius capacity, and so Jar no other organism. 

2. Only wan has 1 >« en lound to be the host oL Am *ena ihUucrllulari*, and 
he ai ts in this capacity as the Inn- turner ol the gum, and .is such does not 
acquire the disease bemuse ol an tmiuniuty louluied by autov.ui mat ion. 

j. In order to acquitc the disease,two ia< tois Jt least are n tpuied, \u.: - 

pi) lnlei tion with Xetsstria ihhutt Hulun*. 

[ 0 ] J..11 k of 1 aj lability on the part ol the bod\ to pi ml me tin* iiei essary 
innum.ily . 

flu inlet lion takes )ila« e 110111 tin i.hm ol a miner 01 uiase to the nose til 
an uninb'i ted pusun, and is laioun-ii l*v o\en loading and bad \ en Illation 
I lu l.u k ot power to piodti< e tin peie-s.ii) mini 111111 v is laiouted by poor and 
ms min it nt mod, b,el hygn ini ■ undo ion.-, and o\ei exeitioii. 

4. In stisi 1 puble pe'sori. tin pi'ill ji.is*es into the 111m mis nieiiibiaiie ol 
the nose ami ot its 1 uimei Ud • ells, and innltiplns tin inn, an<l then enleinig 
the blood st■ rani loini:. 111 1 In mill days ol the di.ie.ise a b.u teriicmia. 
N’onnallv, lioiieiei, it does nut Ion-., leuiam 111 the blood-st: mm, and thui eton: 
iioiiii.dll does not pit idle e a prolonged ..eptn iemia, whn h, win n pi esent, should 
be (onsideicd as a lompln atnui. Apji.mntly the organism is sliongh 
at trailed to the 1 et elno-spinal ilnel, into ulmh it iptn kl\ pas-is \ia the 
( hoi old jilt xus ol llirUllei.il u'lilrule, awl perhaps olliei v.isi tilai slnn tines 
ot the biaiu and spinal ioi>I, and so i.iiises llic disease. 

I he 11 a-on 11 111 tin ■ 01 • 1 ■!..1 uli do not ]i,i-s in 11 l:i\ s da v .: 111 r da\ J10111 
the 1111110110 niemhiaiie ol tie t.o‘ 1 into the blood 1- iai.:u 1 ihi j.aluin a 
utlni (had 01 tin n sistam e is i.n-id in a spoil t him , but 11 t Ins 11 sist.un r 
again In * oim s loiii'i 1 d it is 110: oil lit tli.it 1 • In 1 - nia \ .1 <*.i 111 pas- 1101)1 Iheno-i, 
ami in tin.- uni .1 u lap-i-m ipi w u n( allai I, 1 iioi.es. 

5. J here .lie latiinis slitiins ol \ 1 .■ .s. i iu 1 e/i.ii 1 l.'/'n'i 1 ,ai.d tola sium.-liil 

in ti raiment a /» >.'im „'</./ mi.su: -ii Ju ul: hi . -in :h, muih l)i>>n l< <(ti '•htiii.s 
.11 e nei <-S.11 \. \ m i me a Imic u ill ■ m 1 ip.ui v 1.1-1 s, bn I leijinii.- tilin In.lit, 

u huh hi. i\ not be aiadabli , ami In 11. 1 iln v.duent tin si t iiiii 111 sin Ii 1 ases, 
1 -pei taili 11 lieu tnlloiii d bv suli-i qin nt \.i. • 11 .<- 1 In i»pi. 

'• l'lujdi' l.l\ls ih p< ud- llpull 

(a. riu span h ioi, 1std:it mil ol, and 1 it at 1111111 ol 1 ast s and t an u 1iiwl lun 
1.11 11111 t In iap\ is id ip 1 in In Ipit-g in 1 |i ai'M-1 asi s and 1 ai m is. 

\h) 1 Ip- iin 11.1-1 ot the 1 siiTllii 1:1 1 \ ol I liei;i in ml pojud.i lioi , whn In all ])iob 
.! 1 *11 beiloin b\ pmplii l.n in \ ,p > iii.i t ion m do .-ol 50. ,'iul nm million-, 
bnt 1 1111 hei 1 \p( in i>> 1 1- 1 < 1 |im< d ol i he. m la u gi\ 1 n on :i J.i 1 ;',e si ah . 'I lu il¬ 
ls lit tit doubt t li.u a in- 1 '.! I111 jih.1 i- i- piodin < d, ii t all 1 m ills a I t mu s, hi t he 
111 nt st:is.,i s ol the i.n 1 iii.itnni, and this may j>nss||,|y be nggiauiWd by hai, 
I'-Kirm 1 iiiiii ln< iii.i f -m a!,. 11 .d bail hygiene. 11 .dsoiipjii mod to them that vsn • me 
|in»] ili^ la\is nm;lil loin I' nil on.1 l.uge s • ah , a - it 1 au.ses 1,0 g« m ial 01 lm al 
.iiuplonis it iln- gitms an- J.illid at y>° and tin \,ic im js asiptu and 
i-iitonn tilth tin tl iii' 1 - id 1 lu bod v, and ii t In -it( ol injei lion is the siiIk lilam 
oils tissue J it- 1 below the a ugh ol t lie .a auil.i. \i lu< Ji 111 I Ik 11 ojumon is t lie hi si 
plm e lor piojdiylm tic and ollu 1 .-idn main on- mji ■ lion.-. 

7. TIhio.im n gieat many fjiit— tion.- vul In 1 ganl to epidemic •« k bio-spinal 
meningitis whn Ji are al prisml uusolied, and one oi iln mo: t important 
appeals to be tlu question as io win Iln r am .inimal 01 animals ;p t a.s host 
ot the eeiin. 

In 1*117 the Medical Rescudi ('miimitto-iil the National Jhaltli Insuranie 
1 .sued a iejH»rt 011 bantu lologu al sludus, and in imS upon mhiiii tieatnunt 
m > iinnei Liop with tin disease. 

/Etiology. 1 he i.iusal agent in the Jaigi pio|ioitioii ol 1 ases is AViss,u« 
inh-.ii 1 Ht'lui /- (common name: meningococcus) 01 oiieul ih numediale allies. 
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It lives in llu? ltaso-phai ynx ol healthy people whose opsonic index ior the 
germ is abuoimully high, and it passes iiom these carriers to health) people, 
wlio may, aeiording to their resistance, become i.amejs, temporaly or pei- 
manent, ol the germ, or mc tuns to the' disease. 

Its adiolognal ic*lationshii> depends upon.— 

I. Its presence in all eases oJ the Inn* epidemic disease. 

Jt. Its pure culture iiom these cases, and the lepiodnc lion ol the disease 111 
monkeys by inundation ol < iiltui es. 

3. The sera ot persons suifcimg licnn the disease can agglutinate and give 
positive complement-fixation with meniiigococ»1 ohtan.cd I10111 01 lit j j aticiits. 

4. It produces a piolectivc* median am in camels whnli is lackn g in mi.** 

1 eptible pel sons. 

Pathology,--The meiungocoi e u*. app< ;u s to cntci the blond via tla iiiiuota 
ol the nose and air sinuses, but it i|iu< My haves this fluid ai.d ei.ieis the 

I eri*bio-.*pin;d jliml m«i the « humid plexuses, ai.d jail.<']■*■ b\ 0tl.1i i**ute- 
An ivtd in tin* c eic lno spinal fluid, it cause s .1 c m bio : pn al n.11.11 f-it :.*■. 

Morbid Anatomy.—In lulmmatmg Iidc c tioiis im 1 n*git i* is : 1: < 1 1 . ; 1 cl lit tic 
is to be seen beyond h.cmoi rhug.-s in v.umils p:u ts, while the < 1 u laal vcsieb 
.ire iii(cnsi-lv Mingi-sti d and tin- pc 1 ivas. nlar snbaiac l.t.md i-jiuis ilove 
S< attend pate lie sol pus 

In oidiiiaiv 1 . 11 . 11 i-.isis lln-ie i**. cuii'-idnable nniounl ol pundciit exudate 
111 the '.uli.ii.ii Ilium!. tlu most intense being ovei the- uppeimost pait ol the 
V ilex. 

In e liionn < as» >, tin u- mav l>«- bill little sign ol pus and no v.isi ul.ir eoiij.es- 
tioii. blit the ve-ntiu h s aie eliste Tiile 'I bv !i pniiitity ol il 11 nl, I In* pre SsUi e ol 
vv'liu li c.auses tla’tiiuugol the convolutions 

Symptomatology — r << ‘m ra/ A’l lu.ub.- Asmcm in the liopics Hie 1 disease is 
ol sinhh-n onset, with 01 without ,1 ngm, but with maiLed lieaelaelie. 
vomiting, and Ii-v . live next dav tin ie* is otleii ‘otiu 1 emission in ihc 
s\ mptono, but witli .stillness in the 1 muse h s e,| tin neck and sometimes 
Ki line’s sien. ( Mi the thud * 1 .1 v* vomiting iiturm, with headache aid a 
iMiulilion ol hsi-l.ntl 'iluf'ui, leti.utioii ol tlu* he ad aim ]\< lings sigh, aid 

I I uni t his t line 011 wai<ls lIn 1 sv mptiims in lalalcase*' go 1mm bad to woisc and 
the p.ili-nt <lns within lout to six ilavs ot tin* 1 oinmein emeiit ot the* attack. 
LI I In* 1 .isi* 1 -1 loii'iovir, tin* symptoms In gin to abate aliotil tin* seventh 10 
eighth da \ , the teuipeiatme hills to imtpuil, ami • ouvah* .« e m e be gins 

'slighlly lull. 1 del insol this ii.-aial t\ p«* mav be’ givn. 

/ iii it 1 ’ ifi ii l\i/ 1>./ 1 m I g 1111* bv |iei.'.oii*. who have 1 > *! I an uniiiWiled men, 

v i .iled ,1 u ill lei teil anil i e till lit • I to tin li mil tin ted •' i e a, the nn It bat loll pel um 
i, slioil, valving Iiom two to live dav--. and moil usu.tllv about Join da\s, 
but Iln-i<-.i11*iiliv unis t.dl.n n sin this. a', illation, and it may p« limps be be tie*i 
If i .i.I nut that I lie 1 . ngthot lime-of tlieim ub.ilioii pe ii.mI isoiily appiox’imali ly 


known. 

Atlu'.i. I In* on*.. 1 is sudden and may begin with a ngoi in an adult or 
. oiivulsuiiis in a . lull I, but tins.* mav lie absent. I lie pain nl l«eN veiv ill 
and exhibits llnei* so-i;ille.I . ardiual symptom ■> viz , li*ver rising to ioj to 
lot" |‘ , vomiting, marked li> .id.u he. vvlinli ni.iv be assoc uiti «l vv itli seven* 
giddiness. As tin* lust dav piugiiss. s llie*ie ni.iv be pant and > slilfnc! , P m tbc 
lie. k ami some u trai tion ot the* head. H the blooit be examnnd al this eailv 
stage ol tin* disease, oiilv a moderate* amount ol 1. in e»e ylosis, amounting tej 
about in.iioi) cells pel e nI>1* milliiuetie*. will be loliuel, while the eliifeMlitl.il 
i ount will show an enormous piepondeiaiu e ol polvmoi plioniu leai leuioi vies, 
aiiiounling In over yu pe*i « ent. in some e ases. . 

1 Jlood e allure s are usually very sir e essful at tins eailv stage ol tin* disi ast*. 
IiuL not later in umoinjilii ateel eases. Hvdueel examination ol blood iilms 
dram-negative diploeocci ran be seen in about i per cent, ot the polymorpho¬ 
nuclear leucocytes e‘xainim*d, while* a very fe*vv similar organisms mav be* 
iound outside* the c ells. I Oven at this eailv stage ol llu* .liseasi* the e ertliro- 
spinal flui'l is usually more* or less tin bid, and shows .1 valiable numbei ot 
white cells, wliic li mav amount to 20,000-30.000 per c nbn inimnwtre, and cd 
which scum* <jS per 1 cut. aie polyimirphonurlrai leucocytes, while tlu* icn.am- 
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ing 2 per cent, are generally mononuclears. As the day goes on there may be 
pains in the limbs and some slight catarrhal symptoms in the nose and throat. 

Slight Remission. —Un the second day theic is ollcn, but not always, a 
slight remission ol the symptoms, which may be assigned to the treatment, 
but which is really part of the disease. 

Course .—On the third day, if there has been some slight remission the 
symptoms all return, as violent as beiore, the tcmpciature continues to l,e 
high, but the pulse varies—it may be quick or it may be slow— the respirations 
are 11 tegular, vomiting returns, and there is an intolerance ot light and none, 
while the stillness ot the neck, Lhe letraction ol the head, and Kcinig's sign, 
become well marked, and headache, insomnia, lestlesiness, and delirium 
may be present, or the patient may be huddled up in a suite 1 of resistant stupe : f 
lrom which he can be temporarily roused. 

’I his is about the time at whu h a 1 ash should appear, but this must le 
extiemely rate in the tropic s, as we have newr ye t met with it 111 this ordinary 
acute type ol the illness, .blushing may be present and herpes 01 the lips 
may develop, but the petechial rash is exucimly rare, lhe leucocjtosis is 
now more marked. 

Termmattions.- -During the 1 fourth and tilth days death is not uncommon, 
hut the symptoms max persist and death occur later on, sonu-nhe*re* a! out 
the sixth to eighth dav 01 late-r, the temperature may dec line, the 1 symptoms 
abate, and the patieMit become 1 eon\aleM( nl. 

Varieties, -Such is the common course of the disease, but there are olhei 
types -e.g., the tulmmatmg Hpe, spotted lever type, chronic type, alxutiw 1 
type, in I untile type-. 

The 1 ’uhnintihng or Septi.trine, lypt is associated with a sudden attack, 
rapid development ol coma, and death in a lew hours. It is otten associated 
with a purpune. rash, with petechial 01 large luemorihages. The ccic-hio 
spinal thud mav be quite c tear when first examined, but it contains a number 
ui niuningo' occi, and in a few lumis has ;l 1 epical appraranc e and shows poly¬ 
morphonuclear leiic urytes. 

Usually bv the tunc death lias taken plat c there is sutlu ient evident e of pus 
at the vei lex ol the brain to support the diagnosis, even w'lthoiit micioscopit al 
examination. J'hcre arc 1 , however, cases which die beiore Hus pus is loimcd, 
and then the brain and meninges .ne congested, buL the pia mater at the base- 
shows patches of t loneliness due to pus 1 ells. 

SpJtttd Fever lype. --Soiuewheie between the hrst and the fifth day 
generalized petechial eruption may appear, wlm h is mosl marked on the inner 
■’ldc of the knee, but it mav also be lound wherevei there is pressure— e.g., 
the great trochanter, the points of the shuiilder, etc. It is a sign ol severe 
lox.umra, and when exaggerated becomes the puipuric rash. Othir rashes 
are: -A mac ular rash appears aL times alter the second day. It comes out 
in one crop,and is >wn on the tower pait of the aUtoim-n and the thighs,but 
may occur on the lore-aims, legs, hands, ur feel. 

A fugitive erythema or blush has already been mentioned. 

Chronic Type. - -The at ute symptoms of an attac k pass away, the tempi ra- 
ture may become normal, but the patient does not mipioxe, and fever ul ail 
irteqular type may 01 may not return, while opisthotonus may cue ur, wasting 
set in, and the patient slowly dieoi exhaustion, the amount oi corebro-spinai 
fluid obtained bv puiictuie becoming less and less and thicker and thicker 
as tune passes on. 

Abortive Type. —Tiles'- are cases which, though beginning with llic ordinary 
symptoms, undergo the 1 emission on the second day, are much better on the 
third day, and convalest ent on the lout th clay or therealiouts. 

Infantile Type .—This is the so-called cervical opistliotonus of infants, a 
symptom which is en evidence by the fourth day, while ab a rule there is little 
or no fever, but considerable and piogressive wasting and marked vomiting. 
It is chronic and has a high mortality, death commonly ensuing in Jour to 
six weeks after the onset. 

Mimicry. —At times the disease imitates enteric fever, broneho-pneumonia, 
gastro-entcritis, or rheumatic fever. 
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Relapses. — These arc not unrummou, and arc usually mild m tyj>c. 

Sequela.— L'liere is usually some permanent. damage to the nervous system 
in cases which recover. 

Diagnosis. —The cardinal early signs are: - -(1) The sudden onset; (2) the 
headache and sense of general illness; (.}) the vomiting; (4) the fever; (5) sliif- 
ness in the neck muscles; (0) the present e of t lie mcningm01 eus in the c er< bro- 
spinal fluid as obtained by lumbar punctnre. 

The Differential Diagnosis lias to be made from malaria, relapsing fever, 
typhus, enteric, influenza, anti pneumonia. 

From malaria it can be recognized by the absence of the fc-iuopcnia, the 
presence of the leukocytosis, and the absence ol malarial parasites from the 
blood,as well as the absence of a large spleen. It may, however, octui in a 
malarial subject, but the leucorytosis will be present. 

From relapsing fever it can be separated in the eaily stages by a blood ex¬ 
amination revealing the absent e of spirot lia-tcs. 

Fiona tv pints it tan be distinguished by the vomiting, by the stitfuess 111 
the neck, ami K01 mg's sign. 

From etiteru it may be diagnosed by the hcadatlie and delirium occnrrii g 
togethn, bv the rigidity of the mi It. Kernig’s sign, and lumbar pum ture 

From influenza it may be dilfeientailed by Kt-riug's sign ami by lumbar 
punt ture, wliii li may rein \e some of t he symptoms ol a t en laal influenza. 

Fiom pneumonia 1 >\ the iiregularpnlsi-rate, the prcstiuc of Kernig’s sign, 
and the absent eol those ol toiisolidation ot the lungs. 

Prognosis. -This is always serious- firstly, qurati ntain; setoi.tlly, with 
regaul to .iltei-elfet ts. 

Treatment. —Systematic daily lumbar pum lure, with the willidiuual of a 
few « ubie veiitnnelies of tenlno spinal fluid and the inlialhetal mjittion of 
anti-nicnmgixni t «il serum, m (ju.111 tity to be judged by the amount ot 1 crebro- 
spinal fluid witlidrawn al tin time anti by the blood -pressure and puls<--n1c. 

In rases when* the pus is \ei v tint k an attempt to wa i h the spinal taiial by 
iutrathei aliuiet tionsot wai 111 slerile saline, follow* d bvseimn injei tior.s. may 
be li ied. 

In t hroim t ases ot relapses v.n t ine thcrapv may be atti mptul. 

Svinploinaln lre.iftin nt and tarelul nursing are also u<|uiiul. 

Prophylaxis.- 'I he proper method in piopliylaxis is to avoid overt rowdii p. 
bad hygiene. anti to pimitle ample spate, good ventilation, anti .imply :u.d 
good food lor a < ounuimitv. When an att.uk has begun the sit k and 1 h«n 
iittendanissliould beisolatid.or tlieatUT.tlautssl.ould betoustantl) txanm ttl 
bat. teiiologit all\ and have systematic n.u-e-phanngt al dismlu lion. 

Oinlcit Is should be isolatid ami txamuad bat lenologu all) on time si paiate 
occasions, and have tlie liaso-pliai vnx tlisinlet ted. 

A sea re li for t arriers should be imule in lhe inuneihate neighbourhood ol the 
patient, and these tanurs should beisol.ittd and tnalttl. 

The nose anti lam es sliouhl be spravtd v itli a solution of i per rent, iodine, 
2 per tent, menthol in parolin, or if this is too expensive with £ per cent, 
watery solution of foiinahn. which may be sniffed into the nose if an instru¬ 
ment is too expensive. Tins solution ol toimalin is especially useinl for 
natives; it is rather too strong for F.uropeans. • 

If this fails and the carriers be isolated and plat ttl under improved sanitaiv 
and dietetic, corn!it ions, vat 1 ine treatment is benefit ial, ai.d may suet ec d wlu 11 
under other conditions the natural vaifiliation of tontainrd 01 gamins will 
fail. General vaccination ol the population mav be tiiul, but it is no! t ertain 
as yet whether it will he smiessuil or r.ol, as the application far has bet n 
limited. 


THE EXANTHEMATA. 

Scarlet fever has often been introduced into the tiopits, but it docs* rot 
spread. Thus we have seen cases introduced into Colombo Jiom the steamers, 
but there has never been an epidemic of scarlet fevei in that town to our 
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knowledge, nor have we seen an indigenous case. The tropical practitioner 
should be careful not to mistake for true scarlet fever, cases of scarlet fevei- 
likc eruptions such as erythema scarlatmi forme. 

Measles is c-ndciuu m most tropnal rountriis, hut diffeis in i o inij'cu tar.t 
details as a rule from the same disease in the Temperate Zone, except that 
when first introduced into h'iji it gave rise to a se\ero epidemic, and is still 
severe in Oceania. 



t hicKcu-pcx in the tiopii s is \»ry oftm a dm as* «>l the adult, being most 
imuinoii m India in hebiuary to Maw h. M lu inajon 1 \ r.t tl.i i.imj me nnlil, 
hut some are severe, and tlu’n may he gnat difliculty m dingioMi-g t hit kin 
pox Irom smallpox. \ ;un < Ha < ai.i ot he trauMiiitti d to 111:111 \t ly njalilj b\ 
inm illation. 1 <ahhi(s' (onu a <<m he nondatid, aid hre gun illation line 
been «lesi nhed hy sew ml ohs< 1 w*is in the cpitlu lial 1t Us, \tlu« h may he tally 
stages of a i vtoryi tes arief hd in i 1 s dt\< It.] 11a nt. v hi< li vonlfl Mippoit the 
people wIio hi tit \ 1 the two di t a.-i s to he i but l\ allud. 


YAKlOl.A. 

Synonyms.-- >m.i!lpox / 1,1 ill. I..i P« lilt \t'n>li , Ituhnv, \ajuoln, C,i 7 i.au, 
Bln Hern ; Sfmvrh. \ mu las; Amin , j.ul.ui 

Definition.—\anola is an ;n ule .-pi 1 ifu Uni ol nnhr.o-nn taut-a lion :pnad 
hy varioii.s aenuies, hut tspeiially hv air, .md 1 liaiat It 11/1 d hy a nime 01 
less gem nil eruption passing through tin s-lagisol papule, result*, pustuh, 
< rust, and otleu si ar. 

History.- -Tlieie 1 an hi no douht ol the - r w al anliiputv oi tin owuutiue 
of smallpox in India and Alia a, tail win flu 1 11 aiose rfi now in llitse l\to 
centres we lannnt my, hut then* is a sus| ii ion that tin n* me two \arit lu s id 
the tiisea.se- -viz., the oidin.nv smallpox, wlmli may have had its oiigin 111 
India and spicad to huiope, and so in Annina, and latt*i to the islands ot 
Oceania; and an Afriian vaiiety vaiiouslv known as South Aiiitan Amnas. 
or milk-pox, which may have been mipoi ted bv the nt gro slavt s into the West 
Indies, when* it is tailed West Indian modilitd smallpox A]>ai 1 , li/nrui, 
from tonjertures of this nntuie, lluie are flu Ini Is that in India then* nr,*, a 
special worship defined in the Atliarvaveda, and then were speiial prayers 
lo ha sai l hy the Brahmins when perionning the operation of inot illation 
of smalljiox virus Heferenees in the Charaka-Sariihiti anti the Susrnfa- 
, Samhit 1 make it almost certain that the disease was well known when thev 
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were written. *Jl would appear that the disease was jutiodund into C hir.a 
pcrliaps Irani India, in the com so oi the tliiicl century b.c. 

Equally ancient is the evidence of the cxi&lem e ol smallpox in Alina, lor 
Rulfer and Fciguson have found an eruption on the skin oi a mummy belong¬ 
ing to the period of the twenty-eighth dynasty (jjim-nno » c), which they 
believe to be suggestive of smallpox, and it is quite possible that time has 
existed fiom timcimmemorablean endemic- locus in Afina, pc rhaps m Central 
Africa. 

From tlic'se two fo< 1 in Asia and Alina it would appeal piohable that the 
disease has spread all over the woild. With its lnliodiiilinn and sptead m 
Europe we are not c one erned, but with that into Ainenc a a lew rc marks must 
be made, as it is very interesting. It would appear not to have* bee n known 111 
America until after the advent ut the ispamar Is, it is lirst rec ended as cue lining 
in the West Indie.s in the- vcai 1507, when it was introduced bom i-uiope, 
as has h.ippem-d on many occasions since- --eg , into Chili in 1 s.Sj- -a bn In 
the agency ol the- bp mirinls. 

More rate 11 -ting than Ons is the but Ilia I il is monied th.it importations 
ol sl.ues I rom Mina weieolten lollowtd bv the appe aiaiu c-ol the disc ase- 
as, lor example, in lirn/.il, w hen-, ,-n cooling to 1’iso.it appealed m j V* , be mg 
mliodiiced m tins maimer. 

With leganl to ihc.ona, it ha- been intiodincd 1 10111 A-1*1 01 Aincma at 
vaiioiis limes-- as. Inr 1 x.iuiple. Anstiah.i in iS'.S, 1 1 cun Cliin.i to Sydne \ . t 1 m- 
llawaiian l.-l.mds m inun Sin l-iancisio to I loi.oliihi; w lnle New Ca la 

iloma b'-c aiue inlc 1 ted in i. v 5 -i. and Maiepu -as m t.'' 1 -* 

lo 1 lav the disc .1.-1 1.- wide -pn ail .ill ovc r tin wm 1«!, but is 1 ,-pc c i.illv cc >111111011 
in the- lropn wh>-i<- institute s lor the- piepaiation ol 1 alllvinph aie urgently 
u-cpiued 111 mill 1 tI1.1t i-tln ic lit \.u > malion, tin oul\ method ol keeping the 
clif.ea-.c-1111 lie 1 k, 111.iv be sue c t sslulh 1 an n d out 

Climatology.- H is believed that .ni.illpox IS pe-ili.ips most .11 live at tin 
pie-ent tiiiu- 111 ( i-ii 1 1 a 1 Alia a, but 11 the is line • t-i t.i mlv mint pcutioisot 
liopii al \ .i.i 111 ml • mile vcr\ m .11 l\-c >pial 1111 nd« mil 11 y.and In ic-th 1 liedis} aie, 
though \cm id.wide in t!-s di-ti ilnitimi. 1 ot the iilmo-d nnpoilaiuc in lie 
tropics When lu.-f i'ltio'liu ccl among peoples pn-\ mm-ly linalfi 1 1 c cl with 
the di-ii-.iv . it w is ni- i-l vn uh ill- a-, Im i-\niui>h-. ils me idein e on tin- Mi m- 
c.111s and (lu-Noith Vuiein.m liulians 

etiology. I In 1 a 11-.11 nin is unknown, bill \.nn>m pioto/o.il bodies June 
be-i n «le--i nl ■* I, ot w hi- li the most impo: la ut i.-. ( \.'"r\,h^ r.uifhr (•uarnicii, 
1 .Si 1 •. in 111111 e | «li>-i n .11 heiiune'i m .ms I null. - , to j /. 111 ill.line tci. .iiiel staining 
well with Noin.ineiw.-k'', when it tak<-. on a < hroniatiii e oloia turn, while 
Comic liman and Ins 1 ullcugiii-> hive dcMiihtd a < oiuplii a t> e! lilt-histoiv 
cl’- *> ?.>'• 

Wh.iie\er Ihe unis mac lie, il is iisiiall\ pu.iil I>\* the air. and enleis the 
boil v bv 111--ansol 1 In-1 c-'-pn.itorv pa-s.c.-i - ('.so ,n eon re-c 01 cl ol theinlc-e turn 

b-'iin' proli.ililv 1 an 11 el bveotton limn h-vpl lo England, and tln-i e stai ting 
sporadic oulbn-nks, ami this 1-. possible il the- cotton was handleil I>\ an 111 
li-ted pe- .on. Meme tin- 1 «■>|-n” t to* - the v.u 1 inulion ami 1 e\.n 1 inntion ol 
cotton- vvorkeis. 

Symptomatology. — I’his 1. •!«■•■• lil-e-el 111 .ill books oil mm I.il jm du nit, and 
need bi-milv very briellv rcpe-.iti-il lien- 

Itru-dv. a tvpnal all:u k ol cli-.cn 1e smallpox, alter an im libation ol nine 
lo fi 11 • -e -11 da vs. begins with a thill 111 an adult and a convulsion m a child, 
ami c outmues with high lever, severe In mine lie, lumbar pains, and vomiting, 
with or without a si arlatmitoi 111 or morlulliloim ia*-li on the second day, whic h 
may be general or local; or h.eniorrhagic rashc s, whit h are eitlu r petec liial ot 
pelechn>-er\ thc-matmis, wdiicli appear iiom the lu-1 lo the tliiid dav li the n- 
latter rashes are assoc iated with ha-monhages Irom the internal oigans. tlicv 
i-iilirate the onset of har-morrhagic smallpox. Ceueinlly the initial stage ol 
t lie disease lasts two ela vs, but il may be shorter and milder than that recoided 
almve, 01 more see'ere. The peculiar odour of a smallpox case may be noted 
i v these earlv stages. 

The typical rash appears on the second, third, or fourth day as papules on 
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the face, arms, hack of the wrists and hands, and, later, on the trunk and 
limbs; ami at the sam« time on the mucosa of the mouth, nose, and throat, and 
more rarely on the vulva, vagina, and rectum. Generally it is more marked on 
the extensor surfaces of the limbs than on the flexor surfaces, and is often most 
marked in aieas where there luis been pressure. The papules are bright rid 
in colour, but this may not be very evident m the dark skin, 2 to 3 millimetres 
in diameter, and have a hard, shotty feeling. As the rash comes out the 
temperature tails, and the initial symptoms improve. On the filth to sixth 
day the papules beiome umbiiU a ted vesicles, which turn into pustules whin 
tin- umlulication disappears, and a surrounding tinnla of injection appears. 
During the maturation of the pustules the setondaiv liver appears, ar.d the 
evelids become swollen and closed. J11 tin disin tc loiin the lever disappears 
by the tenth to eleventh day, and couvale&ctme set*- in. 

'The con fluent type of smallpox is more severe than 111 thealmve, andprest nts 
mmh less ditfuul'ty in its recognition, and mid r.ot be described. 

Varieties. — There are, however, two vaiielies which aie of importance* in 
the tropus-—viz., vaiiola li.eiuurrliagua and varioloid—and these must be 
mentioned at gi eater length. 



Kir. 079 --Sm.vm.iox. 
{h’loni a photograph by Balfour 1 


Variola IIxmokrhac.tca, ll.emori'lingi. smallpox is,or was,by r.o means 
rare m All u a, and l*. ui»t with in Asia, though by no means *-o frequently. 

There are two uiutn*.- Pvrpvui oariolo svi and Variola hern orrhagna 
pustnlosa. 

ParP'tra Variolosa, f Ins v mety commune es with the same symptoms as 
ordinary smallpox, but they aie ni.11 h more severe. 'ihe lever is 1 ot con¬ 
siderable, and may be In low ioo° I- ., but the pains in the body, especially the 
backache, is very severe, and the vomiting mav be very persistent and asso- 
natcd with severe cii'astnr pain. 'Ihe pulse'and the respiiations are both 
much increased in liequeney. At the end ot tin second or the beginning of 
the third day an erythematous rash appears in some part of the body, very 
often in the groins and flexure of the joints, but it may be absent, or it may 
extend and beiome general. At tlie same time and in the same plar 1 s appear 
re«l and purple petechia*, and about the same time subc onjum t i\ a 1 ha moi rhngi s 
in one or both eyes, while* purple spots appear on the forehead, eyelids, anil 
fa*'r, and eechyinotic areas in various parts ot tin* skin, and also 011 the tongue 
and pharynx. The patient now becomes pale nrd ana-mic, except where the 
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blotches are sftuatc, ami bleeding occurs lroni the mucous membranes ami 
internal organs, oi which the most common are oozing from the gums and 
haunaturui, bul epis taxis, iiamiatemcsis, hicmoptysis, mdama, and mctroi- 
rhagia, may one or all be present. Even retinal lucmorrlinges may occur. 

The temperature is now below normal, the patient is restless, with oittn 
a sensation oL weight 111 the proicordium. i he pulse is now suit and com¬ 
pressible. Sordcs lonu on the gums, and the patient dies on the tliird to 
sixth day, with a clear mind ami olteu without any sign oi the typical smallpox 
eruption. 

Turpura variolosa fulminaus. —Very raicly the disease is more severe, with 
a teiupei.it lire ol i*»y' J-. or jiioi e, associated w'lthdelu 111111, coma, and collapse, 
ami 1 olio wed by death in a lew lioiiis witliout any signs ol external liaimorr huge. 

Variola h emorrhagica pustulosa. —In this vauety the initial symptoms an* 
>eveie, and deli ium n.is in eaily. il.einorrliages appeal liom and undei 
tile nun oils membranes ami undei the skin, and at the same time the typical 
smallpox eruption appears, into wlm li blood also passes, "J lit symptoms 
icsumbk* those ol toiuluenl smallpox, with the adtlitiou ol iuriuoi 1 lnigcs. 

A. mihlei lonu is when Lhc Icemon huge o<« ms only into tlu eiuption, and 
umv or may nut be associated wilh li.em.ituriaanti some bleeding iiom tiie 
month. 

Varioloid - Repented vail malum is an ex< elh.nl piolt-rfivi-against small- 
pov, but it the disease thus apptnr in a pel son who lias been several times 
vai 1111.1 ted, it 1.1 i'i 111.11 kahh iiiodihed and is most djthiidt to letognin. 

!• pi'lemu s lian bein known to show an li a mild type that the disease was 
mistaken Uu .1 length ol mile lor 1 liirkt-n-pox, ami have also been consideitd 
to b»* due to .« m w lorm oi 1 Iisimsi*, to wlm li siielj names as* Cuban ileli' and 
' I'lubppiue lit li 1 hu\« been gi\tn. lntlettl, sm li cpulcinits have in some 
1 a*.es not been 1 1 (ogm/.ed until a lalal«.sc lias 01 1 until, and Osh rand AhCiae 
have leenrtlctl a small ontlueak in oin- ol tin 11 wauls lor tokmied patients in 
wlm li thi disease was at ln.it miilaken iur i hit k< n-pnx. 

I lie \ arieties ol' \annloid 'an iiuin<-;oiis. in tin-lust plat e, tlieie m.'tr\'be 
no 1 ruption, .mil the usual initial i>mplnjus may be sliglit,t>r tiny may be 
seven* ami ai.oinpuiind b\ an irylluina, but all syiup'onis disuppcni bj 
tin* llind 01 Loll) til day. 

I11 ot hei 1 as. s tlieilise.ee begins with tin usual svinploiils, bill at the t ml 
ol lIn* I11.1t d.iv a Jew 1 n.n ul.e appear, w Jin li bn 01111 \ esn It s m iinolliei tw< nt s - 
lout horn s, whin (In <nns1itiiiioii.il symptom.* begin 1o abate, and art* lull 
i.'i«»wii in about time to imir tla\s, win 11 they aie mi*ii to bemnital \tsnlts, 
olt'ii without auv dt pn ssuiii, sui itjiiiuhtl 1 >\ it \eiv limit red line. On tlie 
thud hi luinth c'.i\ tlie\ betome soimwli.it opiiipie, and then shrink and 
• It*'!■ 1 ah* lonmiin siiiiill dry proinim in es 011 (lit skin, which iinallv tlesc|ii:i- 
maie.anil the patient is< mivalest ent. Jnothei tasesa lew vesicles may bet o me 
piisluli s li\ tin* uvlli tlav oi the emjition, wlmh dty up and cast tdl tlieir 
i 1 lists in ahoiit a week. 

Diagnosis, -lilt* head.li In, the severe bat k.it he, the epigastric pain, tin 
\01111t1t1g. ihe high tern pei a til re, and 1h« riipid pulse, :isso« ini til with an 
i*ivllicin.itons 01 peleiln.il eruption on the alKlomino-t 1111 al region, are 
impoituni l.n Inis. The ervthema, however. is apt to be iiiVgularly tlis- 
Irilaitfil in Noli Ins, but it does notadei l the lai e. 1 he pelet hialeruption is 
usually ion ml about the ilexuies ot tlu* joints as small bright rc*d petethiw. 
Vny acute tcbiile Uisordii .mf-oi iatetl with piupinn should lie suspeettd as 
being probably viinola. 

I‘he t vpu al eru]ition 1 oines out on the second or thud clay of the illness as 
haul slinllv papules on Ihe iorehead, laee, arms, and legs, which have become 
p.ipido-vcsu les iind pustular, presenting umbilii at ion, and not ihitlening on 
pucking. 

Fram Varicella. -The liist point in the ditTureutial diagnosis between 
smallpox and chickcn-pox is to remember that it is very dillit nil, and that the 
most ilistingiushi*tl physuians have owned to not one nnslake, but a series. 
Mo one point of absolute diagnostii value »an be given, but the iollowing 
table will imlu ate smm* ot the points —. 
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Signor Symptom. { Chicken-pox. | Smallpox. 


Lnitial symptoms .. 
Temperature 
Situation of rash .. 
Vesicles 


Absent as a rule, but may 
resemble smallpox. 

Does not lull v\11li the 
appearam c of the rash. 

Most marked on the 
trunk. 

Develop m lurch e to 
twenty-four huuis; aie 
rarely umhihcated , < ol- 
l.ipse on pricking, .ill 
stages, papules,vc sa h s, 
and flattened siabbuig, 
pin keied pm ks, appeal 
together. 


Usually well marktd, but 
may be absent. 

balls with the appearance 
of the rash. 

Most marked on the lace 
.uii I limbs. 

Papules hard and shotty; 
aie slow in developing; 
vesuo- pustules ai c more 
i ommonly umbilic ated; 
eruption mou: uniJorm, 
and the slabbing margin 
is not put kered. 


From .\I fa si i .s. -The diagnosis ln»m iiumsIi s m.'i\ be made as lullows.-- 


Stifn or Symptom j 


Mi a.->ti s 


Smallpox. 


('..iUmh.il symptoms 


L'ilatnw or KoplikV 
spots 
Kruption 


I'emperatun 


: l..ii In \ m.iiioii, i oi \ ai, 
j i ough piesenl limn the 
j beginning and m.uked 
j l su.iilv pitst ip 

M’l ie.iis on 1 hi 1 hud to 
loiirth il.i\ .is minute 
pink papnlis behind 
the ears, mi the line 
til.Ill, i lllU, t III e|{'. 
net k, limb.-, .tin! ■ In st. 
Pa pubs not h.nd oi 
shot t v 

Ke.'iclu s its height with 
| the .ippi .nam e ol (In 
rash. 


I su.illv a list lit. but thiie 
may be some mujliri- 
ti\.il t ttiisiou. 

Absent. 

luiti.il measly eiuption on 
the Mist oi second dn\ 
on t.u e, trunk, and 
limbs simultaneous]!. 
It p.irtial, appears in 
the .ilulommo - ituial 
area. Papules haul and 
shot tv 

balls wilh the appearance 
td I In i ash. 


From hi/I urn’.'i, fte -In (*eimun nieailes the initi.il si \ ei e svniptonis an 
absent,and in the tom t h di-.ea-.e the fate is tiee, wink in inlhicnza tin typical 
eruption fails to appear. 

From Typhus.-- -The diagnostic I cat tins ai > — 


Sign or Symptom. 1 'typhus. 


Smalt pox. 


lirythcma .. 
Typical eruption 


.. ' Appears on the third in 
lour 111 da> ot the illness. 
.. Petechial. Appcarson the 
i iourtli or fdth day, and 
is rarely seen on the 
I lace. 


Appeals on the first or 
second dayol the illness. 

Papulo pustular. Appears 
on the third or fourth 
day, and is common on 
the face. 
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From lhemorrhagic Diseases.- -Any case of high fever of an acute nature 
associated with purpura may be smallpox. 11 is extremely difficult to separate 
h cmorrhagic measles and scarlet lever from haemorrhagic smallpox, but m 
the former diseases there is not so much bleeding irom t lie min ous membranes. 
The isolation for sixteen days and vaccination ol all contacts, and the isolation 
ot the sick arc the most important. 

Prophylaxis.— As smallpox is endemic in nearly all tiopical lountiies, it is 
important that the natives should be taught comciiung it, and the tact that 
vaccination is an excellent prophylactic measure, and tliis should be done by 
verbal instruction and by vernacular pamphlets, if jxissible illustrated; in 
this way the native prejudices, which ai e usually not strong, must be overt time. 
Secondly, vaccination should be made tompulsoiy by law; and, thirdly, a 
vaccine service should be established. This vaccine service should tom-ist 
ot an institute lor the preparation oI lymph, with a reliable man to make the 
lymph, an inspector ni van ination, or inoie, according to the mtds ol the 
oountiy, and a senes of native vu« cinators. 


ALASTRIM. 

Synonyms.— -J jrican, Vaiiolnid vane ella, Ania.'is, K.ilhr milk pox, A unrn an , 
West Indian mollified smallpox, Kpidemn x.umloid \;uj< «ll.i; p t )fiuj>. 1 seu do- 
smallpox (Keist'-n), Sanaga smallpox (I’Ulm). 

Dehjnition. — An acute spceihc lexer use milling in .ill its sxniptonis and 
pathological nppcarunii s a mild torm ol xamna. 

History. -A.i alieady stated in the lusloi \ ol nnallpox, time is a possibility 
that theie were oi igmallx l\w> dislim t cmliinn lot i oi xanola- xi/.., Asia am I 
Aim a anil ihereloie, healing in mind the diifcimt vant-lies ol icl.ipsirg 
lexer, it is lini«l 1 v siiipiiMiig that tlnie slumld Lie at hast txxo vanctus ol 
smallpox, e\m thougii the ibnn.il sxmploms aie similar, ai.il CjIisii men's 
bodies are lound in Imtli. Moitoxei, the disease is known in Alma.and 
Aniern a, and there is no n .eon \v liy it should not in tin a bo in Asia xvlun the 
con.'iderable intenunumiimatuni bitxxnn India, t'e\lon, and China, with 
Alma, is iniiMdtied. due ol tin earliest descriptions is by Andenon, in 
ihoii, ol an epidemic in 1.M15 in J.imaua, and time xvas smother epidrmu 
de*si riluil bv Hickson and Ui-selle in 1903, while Ixoi 1e gaxv .111 an omit ol 
amaas, or K.HI11 mill; pox, in In iyo j Well h and St hamhcig gaxe an 

aieoimt ol it in their woik on 1 Anile < ontagious hi oasis' in ujufj; Scheult 
ilesinbed it as seen m IVinidail Irom j«. h * a to nc|; xx hile (Irani, in 1910 
desi 11 bed ’ amaas' as seen in South Alma, and 111 the same year Ribas 
dcseribis it as seen in liiazil m 1900. and ( aum a.- seen in tile Slabs oi St. 
1 ‘aul, Minas, and J’suana. 

/Etiology. - fhe 1 ausatum would ap]n ar to be the* same as that of oidinary 
smallpox, as it is generally agreed lh.it Jenner’s vace ination is piotu live, anel 
Giiarmei 1 Ixidies have been lound, and the < lassical reaction in the inoi'idaled 
1 ornea of the rabbit has been proilin ctl: alte r sixty liouis the Gnaruieri loilies 
have been rccox’cicd tiom the cornea, but it would appear to be due to an 
.attenuated virus. • 

*1 he question xvliiili has been much debated is whether it is small].ox, 
chicken-pox, or a new disease hallway between the txvo. In the first place, 
1 here are still some persons who disbelieve in the different c between variola 
anil varicella, but their objection is usually disregarded. In the second place, 
alastnm differs trom varicella because ol— 

1. Conlluene e of the x r esicles in certain t uses. 

2. Its tieqiiency among adults. 

3. 'flic partial protection by Jemicr's vaccine. 

It differs from variola vera by— 

1. 1 ts low mortality (i to 2 per cent.). 

2. Because it is less severe in child] em than in adults, and is often found 
among babies, in whom the vesicles are olli n small. 
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3. There is no secondary lever in children. 

4. Though Jeiincr’s vat.cine is m some degree junta live, the disease tan 
occur alter recent sue t essiul vaccinatum. 

5. Jenner's vaccination can be smcessfully tamed out shortly altri an 
attack of alas trim. 

0. According to somcduthoulics, an atlat k of sinallj)o.\ «U»es gi\e a lasting 
immunity to alastrnn. 

l’rovisionally we may amt hide that it is probably a slightly diifeient lorni 
ol disease from true vai iola. 

Symptomatology. —it begins with high lever, sevtie pains, and vomiting, 
with very olten delirimn. The rash mines out mi tin- third day, whin Ihe 
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temperature tlcscends, tin 'Vinplnins #1 1 apptar, and tin patient la Is mi well 
that he may resiitm lus nnlm.iiy imh alums. Sc, inul.u v leiei is usually 
absent, especially in tluldnn, but ma\ t„,ui aUmi tin iighthdav. 1'apules 
become pustules and stabs, mid these dioji oil, leaving lulle starling, but 
only pigmentation. 

Complications.— Hannon h.igic cases .lie mi know n. 

Mortality.— The ilealh-iate is reinni kablv low, aUmt r to ^ pel t ent. 

Prophylaxis. -The usual isolation, quaiuutine, and vacijnntion td coutads 
and cases musL be adopted. 
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VACCINATION. 

Vaccination from arm to arm is very clangeious in the tropics, as syphilis, 
yaws, relapsing fever, sleeping sickness, etc., may be inoculated. It should 
therefore only be pci formed when rail-lymph is not available, and only by 
means oi children under eight ycais ol age who are found to be hralthy. 
These vacciuilcrs can be sent to suitable districts ll ncctsiaiy; ai.d d the 
amount of lymph required is considciable, two or tluc c chops ol gly crime may 
be placed on the vesicles, which are then punctured m sevnai places, and the 
mixture used lor immediate vac c iuation. With rcgai d to the systematic work, 
lunolatrd seed-lymph can be* obtained fiom many' institutes at piiicnt, lor 
example, fiom the. Lister Institute in London. 

Preparation of Lymph. —The var< im- insiitule 1C quires an inoculating-loom, 
*i preparation-room lor the lymph, an oilice, a store-room, a good stable for 
tile calces- -nlloi width should be i •‘inleiecl flynronl, and should have t ement 
floor-, and be as cool .is possible, and have a good supply ol water. The spec ml 
apparatus required aic means lor sterilization, Dornig’s hand idler machine 
for trituration, and hntiirnn's machine, fitletl with a small Geryk pump, lor 
Idling tin- tubes, as well as the ordinary glass and ot her nut term Iso I a lahoratoiy. 

The lymph should be obtained as la pointed seed-lymph Irom a reliable 
institute, and should be inoculated into tair-skinnid he iters, not into hlack- 
skiuned lierlcrs, whir h should be specially fed during and alter inoculation. 

When tubes ol tall Ivinph > annot be obtained, monkeys maybe directly 
inoculated I mm i.i'«s ot variola, and the mlvcs may then be subinoculatcd 
Morn the monkey?, ami il i alves i annot lx- obtained rabbits may be userl. 

All animals should be c aielulh pointed and wati lied foi a. week beloie br ing 
ii I lor imir illation. During this pr nod the t« mpera tine should be taken 
and a tuberculin test applied. 

When lymph tii-t ailives m a tuqiiral rounliy fiom the trmpciate zone il 
requires to lie acclimatized that is to sav. its Miulence sl.imlii be inciins-eel 
r»y pis-mg it thiougli .iIdiiI tlnee calves bHnu u-e, nibeiwjse Injhnrs max 
in cur. 

I lie ■ alves aie v:n i iliati d on tIn sh.ived abilonien. whit h has b< cn wnsl.cri 
with -.nap and ster ile w a lei, by linear me isimis, about i uu li <•] ait, into which 
the Ivmph s gi fitly and iiunu-cli.ili lv nibbed. and a -driile (loth lud cm r 
the v.li i iiiateil aiea. No stiaw* should be given fm bidding, but a woodi n 
giating should !»• iim-I, .mil the « allhead should be so ured by two lie-iopts 
to pi ex'-n l it he king the iiuu idateil ana. 

The Ivmph mav be roller It'd .liter on In ijf> hoiiis by iiist wmliiug the aim 
with snap ami water, then wit h sterile watu and a stei tie gauze mop, and then 
removing the roiitenls ot the liver vosji lvs bv means of a Yolkmann’s spool'. 

'file lymph is now weighed and mixed with mi equal weight ol sterile 
distilled water or gl\i eiine, and alter In mg woikeil into a paste is hituratrd 
until it is in an ex ti finely line eoiiilitioii. and if tirgeidlv reciuirrd is tiealtd 
with a stream ol r hlomlnrm vapour foi lnleeii to thutv lninutis. aitir whir h 
sterile air is bubbled Miroiigh nnld no • hlmnlmm remains, anrl anolher pait 
ol sterile watei and j pnih.iit -icule give Mine, or \ to i parts ®1 auhvdrous 
l.indiue areaddiil. 'J' In- Ivnqdi is now lillererl tluoiigli a •-pci ail line sit ve into 
test-tubes tdl iieailv tilled, mid slninl in < nlrl tlimabs tor lour to five weeks 
at a tumpcia lure ol 15° to jn*' when thr number ot mil 10-organisms is 
found to have rlecieased ronsideiMhlv. The r lilorofoim melhorl of pnrityilig 
the Ivmph is to be preferred in the tropic s, as it is much quit her. The ter Ii- 
nique is lound in any modern work on the preparation of lymph. 

A bacteriological examination is always nccessaiy, especially to ilisrover 
whet her tetanus bacilli aic* present, and if these are found the ljmph must 
be rejected. The lymph must be stored at temperatures at 5 0 to jo° C.; if 
this pmaution is not used the lymph becomes inert very quickly in tropical 
countries. 

The capillary lubes me filled in a vacuum in the* Fnhiran filling-machine, 
and should be tested for vaec inr aetivitv before being issued. 
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Laiiolaicd lymph, not being sterile, is more apt to contain 'a large number 
of niicrn-oiganisms. Dried lymph has been placed upon the market, and 
is now on t rial on a large scale. 

In vaccinating natives the left arm should be used about the middle, and 
not near the shoulder. 

, Vaccinia. — The only modifications in vaccinia brtwun the Nativi and the 
huropean is the different e produced by the (olour of the skin, and the greater 
risk of septic sequela 4 ; therefore the area of skin should be <nrcluJly charred 
before being utilized lor vaccination. 

The slight ittlness and swelling due to the scratches disappear in tvventy- 
tour hours, while tin* papules appear on the thud to lourlh clay, and arc 
succeeded by the vesn les, which become umbilnatcd pustules aloul the 
eighth to ninth day. These quickly begin to dn in the centre and form 
a seal), which falls off a Unit the lout tecntli In tucnlv first day and leaves 
a sc ar. 

V \< TIN AT I ON JiASlIffS. 

Generalized Vaccinia.- -'I his eruption is rare, but has been reported ujxin 
in natives by Hill and Koss in Natal, and by Chalmers and Archibald m the 
Anglu-hgyptian Sudan. Jt appears some twelve to twenty-two days after 
vae« ination, associated with levc r, in the loini of a generalized papular rash, 
niu' li as a rule comes out during several days. The papules iorm vesicles 
which become umbilji uted, and then the case iisembles closely a vciv nuld 
ait.uk ol varioloid. 'J lie- vesiiles pass on to pustules, and these to scabs, 
which eventually leave small rirpics'-cd scars. 



In a typical case the rash appears twelve to twentv-two days altci vaccina¬ 
tion. requires sonic: six clays to ic-acli its full development, aid arotker eight 
elays to decline to the stage when the scabs arc t hi own off and the patient 
is convalesc ent. 

Localized Gangrenous Vaccinia.-- Fbi innately this is a very rare disease, 
but has been met in the- tropics by Chalmers and Archibald. It occurs in 
cases in which no reasonable prec uution has been omitted to guard against 
septicity in the pertormanee of the vaccination, and, indeeel, there may be 
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no sign of septic infection in the disease, of which the following is a typical 
case:— 

During the first three days after vaccination there was nothing to report, 
but on the third day the area became red and swollen, and on the fourth there 
was a number of small vesicles. . 

On the fifth, although there was only slight lever, the patient felt ill, while 
some of the vehicles ruptured and discharged their contents. 

On the sixth day the vaccination area was covered by a yellow crust, and 
surrounded by a ring of vesicles and by a congested dark red area measuring 
about i inch in diameter. The temperature on this day did not excel d 102® b. 

On the scvenlhdav the crusted area became quite black, and extended until it 
measured some 2 inches in diameter. It was surrounded by a ring of umbilical eel 
vesicles and by a dark red bonier measuring 1 huh in width, outside of which 
wits a light red area ol alxiut the same depth. 'J lie whole re'gion felt somewhat 
brawny to llio touch, and the Icmpcialnre lose 1u between 104° and 105° J*. 

On the eighth day tin- condition of the leg msv be described as follows:— 

In the*ci*nlr*' there lay a black slough some' 2 inches m diameter, surrounded by 
a ring of collapsed vesicles and by a raised dark reel bender, which, in its turn, 
was surrounded by a put piidi area of skin some finches in width, while, finally, 
the whole area was defined by a reel zone of about an inch in diameter. On 
this day the temperature did not exceed 103° b'., and the patient felt better, 
though llie leg looked worse. 

O11 the ninth day there was a deckled improvement, the ring of vesicles had 
dried and formed a cin ular stab, the brawny leristame was softer and was 
beginning to disappear at the- edges. The purple hue was lighter and showed 
signs of becoming reddish in plat es. The sin rounding reel area had, however, 
extended down to the ankle and up to the knee. 'Jlic temperature elid not 
exceed it >2° F 

From this date onwards the signs and symptoms began to steadily improve. 
The temperature fe*ll slowly, remaining nliout 101 Cl F. for two days, about 
too" F. tor another dav, arid them reached ij<j r J’. 'J'lie purple area became 
rerldish anti the reddish aie-a white. 

At this stage an attack of acute gout set in, beginning on the thii leenth day. 
when the tempera lure, which liad never reached normal, rose to no 1, b- '1 he 
gouty symptoms wen marked in the loft liip, led! arm, left side ot the jaw, 
lelt wrist, the ba< k, and the right ribs. 'I liese* svmptonis lasted some seven 
days, but gradually gave way to the usual remedies, and the 1 tin jurat lire 
slowly sank to normal. 

During thi^ time the slough, mentioned alxivc, e amc away, and a clean, 
hcalthy-looking, healing surfaee was left at the Ixdtom of a depressed ulcer 
with raised, but not undermined, red edges, while the- surrounding skin liad 
returned to its normal t olour. 

There were no enlarged lymphatic glands, and no signs of sejisis. The urine 
was febrile, but did not contain albumen or sugar. 

The patient made a good and rapid recovery. 

ASMology.- In a1te*mj*ting to define the causation of the aluvo <ondition 
it is important to clearly distinguish between lotalisttl gangrenous xactinia 
and the condition called dermatitis gangrernosa infantum, as the latter is a 
generalized eruption probably oi septic origin, following Varicella and oilier 
pustular eruptions in children, and otlen assumed to have something to do 
with vaccination. 

Localized gangrenous vaccinia, on the other hand, is quite dilterciit. It 
is not septic, but vaccinal in origin, and it is not generalized, but localized to 
the vaccination area. . 

Acland, Crocker, Halzer, and Hutchinson have met with similar cases, 
some of which arc stated to have ended fatally. 

In such cases as Chalmers and Are hibahl have been able to find any account 
of, there has been some latent infection or disease in the patient. Unis, for 
example, in Crocker's case there was latent scarlet fmet, and in Chalmers and 
Archibald’s case there was latent gout. 

It therefore seems jirobablc that localized gangrenous vaccinia can be pro- 
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duccd by perfectly pure calf-lymph and by a satisfactory technique in persons 
suffering from any form of latent constitutional disturbance of severe nature, and 
that the severity of the local signs is caused by the lowen d resistance of the 
tissues due to this latent injection, which, judging from this nndothei casus, 
makes itself sufficiently evident in the course of the illness which follows 
the vaccination. 

Treatment. —At first the .area should be merely protected from septic infe< - 
tion by pieces of sterilized lint lightly held in position byjrieiesof bandage. 
When the inflammatory symptoms .appear, antiseptii dressings in tlieioim of 
r in So carbolic lotion may In- applied on lint, while the whole aiea is to vend 
with cot fon-W'ool, loosely held jii position bv first a bandage and then a hand¬ 
kerchief. 

Closed dressings are not indicated, ami the ajfidid ana should 1 •<- simply 
exposed to the air in an elevated position, and lie,ilid at first b\ diy powdeis, 
later by lead and opium lotion, and finally by e/ilaviine lotion. 

Papulo-Vesloular Vaccinia (Synonym, Varnnc l.uheu ).—This laslt, whiih 
was first described by Crocker as vac ine lit lien, has lit en observ t d in a mimbei 
of tases by Clialmers and Uvam in the Anglo-Keyptian Sudan. Some sea t n 
or eight days alter va< i inn tion lhepalitnt suffeis horn a mild attack oi level, 
whic h may reach ioz° F., and may bcattemkd with a slight sensation of iti lnrg 
in vai ions ]>arlsof the body. 'J’lie febrile symptoms subside ns t lie iasli appeal s. 
and do not return; but during the fever some of 1 lie* patients suffer fiom a tliv 
cough, which becomes worse as the eruplion develops, and then slowlv dis¬ 
appears. There is no vomiting or diarrlura or other swnplom woithy ol 
it« ord, while the vat i ination pursues a normal ionise. 

With regard to the insli, it appears, as ahearlv stated, smii si mu to nine 
days alter vaci ination m the loim oi daik inlouied mai ula-, wlm h quit Kl\ 
become papules or papulo-vesales, bti.uisi. although no ai lual vt^ults tan 
be seen by the nakttl eve, still they piodm <■ a haul slmtty seiuiilwui on palpa 
tion, and on mi< nisi opn alexamination sliow* niiimt■■ vc sn li s in the i pidei m-is. 
A tnllv developi-d papule is about the size of a huge pin's lu ad, doinc-shapi tl, 
and piojei ts alxive the surrounding skin, which, as a inlc, is quiti nnimul, 
though in some i ases it maybe distuu tly eonei-sted and mav i \en be swolli n. 
rh*'\ appeared lirstlv upon tin* back of the hands and foiearnis, then on the 
bcii k ol the neck, then on the f.u e, chietlvon the forehead, and then on the 
i hesi and back, and varied considi rablv in niunbei limn a few dozen to 
seveial hundreds. 

Tlu* blood showed no pai.mib but 1 lie i«* was a li ukk ylo*-is and n marlo d 
relative ini n asi of imuioniu h ai ami eosinopluli lnu oi \ les. 

Alter hinting some tour oi Jive day. the wish slowly disappear, and is 
followed by a w'ell-iiMi keil iles«|iiaiiiatioii. 

With regard to Ms jetiologv, it was as-.oi ialnl with van ination beiaiise it 
on lined in two ■ |iindr-tun t iletai linn nlsof Ntiers and Nubas. The first 
iletacliuieiit ol Iwentv loin wire v;n i in.iled on hcbriKiiy n», 1014, and the 
eruplion developed in eight, while the semnd detai liment of thirty-six was 
viuunaitd on Kebmarv z I. nil j, and three di velopid the 1.1th. Il is to be 
noted that the \ai i ination in .ill wms pei Jo mud willi 1 \ nipli Jiom one and the 
r>ame i all. I11 1 \erv « ase the \,u 1 ination took well ami drvi loped norinallv, 
and m no i ase was t In 11 an\ ign of si pin it\ 01 inti i tion No inngi 01 bac ti 11.1 
i 011 Id be lotind in or , nit 1 v. li■ *1 from lb** papules; on the otlur h.inil, lollies 
which lion a resemblance to r.u. 1 1 nii'M Unln s were found in tin \esuh*s. 

I lie chief diagnost ii j«iints are-— 

A papular or papulo-vesicular eruplion beginning about eight ilavs allir 
vaccination and heralded bv slight 01 no 1 (institutional distmham e, but with 
moderate itching, and usually lommencing on the arms, is mosl probably 
tiny eruption, which maybe called a vaccine lichen, but whi< h would lie liettei 
termed a papulo-vesicular vaccinia. 

The diagnosis should be confirmed by attempts at vaccination ol a monkey 
from a papule or a vesicle. 

The differential diagnosis may be made from ■ — 

Lichen nenmhiatus bv the fad that the hair follicles are not attacked. 
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From craw-lraw (in the restricted sense of the woid) by the absent e ol the 
horny consistency, and by the smaller size of the vaccinal papules. 

From lichen convex by being non-follicular anti by being an acute anti not a 
chronic eruption. 

From an ordinary generalised vaccinia (>v the mam lesion being a papule 
anti by the usually small size ol the vesit lrs. ’ 

Prognosis. —This is invaiiably good, as all our cases and apparently most 
of Crot ker's cases recovered veiy tput kly will.out any s< ni rmgoi pigmentation 
<'rot ker has pointed out that it may go on to vesit ulo-pustular formation, aiitl 
in some ol these cases Iresh t iops may ton limit- to apptar lor months, or the 
verifies may enlaigt: and betonie heipcliloim or bullous. but it is possibh 
that these ext ejitional ioims ait- due to sttor.tlaiv mitt lions and not rtdt h 
to the Ivinph. 

Treatment. — rile essential lnatiUMit is lest aid I|iiu1. < 11 quinine by 
the mouth ami an auliM ptit ointment— 1.1., caiholn omtimul—loi tin skin, 
r.ipul ret over / lakes place. 

Prophylaxis.--'! lien- is no txplaiiuiinn vh\ elrwn out ol sixty pcison-- \at 
t ni.i it d by the same lymph and In longing to tin same All n an triln s, living mult i 
similar i ontliiions, ami al out I In .-amt age and ol ihc same st n, ‘■l.oiild div« lop 
an t-ruplion \t lull-ol Liei.s did nut. '1 ht n-loie il is i.ut possible to suggest any 
pmphvlat tie uu-.isui t s. 


I \ 1- I.l: I- \Z-\. 

Remarks.- All acute speciuc fever, until recenlly behexed to lie causetl by 
lltr ‘io/>hilui injlHf-nsii (I'ltiller. r.Stjj) (usual term: HaiiUita tnihtt trtr). spread 
fiom man to mail aerially, ami typically cli.ii.icteii/i-d by a suthlen and 
severe onset, pains in various p,uls of Hie body, some caiauli of the lespir.i 
lt»rv passages. which typically suhsjtle tit some two or three days and ate 
apt to 1m; followed by a prolonged tonvalesfetiee. Ktcent researches l»v 
I'li.itles Nicolle and Charles la-baillv lend to show that the malady may 
1»* due to a filter-passing virus. Bradford, ilasltfottl, and Wilaon state 
that the virus isolated in cases ol influenza consists ol minute tiram-pnsilne. 
roundish, coccus like bodies, \arymg from 0*15 ft to o /i, t.ipablo ot passing 



through IJetkefeld N' and V tillers. It is an anaerobe, and is not destmved 
by heating to 5(1’ l'. for thirty minutes 'J hey have isolated this organism 
ftom the blood and sputum ot a number ol cases 

11 i.*» not our intent to discuss the uilmlogy or to enter upon a lull dew nplion 
ol inlhu-nza. whn h tan be loimd m any Uxtbookon nn-djiine, but rathir to 
nltempL to impiess u]ion the tiopnal jinn titioiu-i llu- r.eussiiy ol utogui/.n g 
this lomplaint. whuh is very' ,i]»t to Lie mistaken loi papp.it au and dtrgui 
level. and vice versa. 

Typical Attack. -Suddenly, without warning, the victim to Is very ill; lie 
m.iv sln\ er, leel sit k, or be giddy, but m any » .ise In- Its ls.u ute pains 111 va* mus 
parts ol the body, but espui ially 111 the lunibariegion, behind the eyeballs, and 
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in the muscles and lioiu's.as well as a dry burning sensation in the eyes, nose, 
and throat, and somelimes also behind the sternum. }Jis tempera tine rises 
quickly to 103° to 105° l 1 '., his pulse and respirations are increased, and lie sutlers 
from a troublesome cougli, and herpes may occasionally appiar outlie lips. 

After two or three days . ‘ these symptoms the temperature falls, slight 
catarrhal symptoms appear, the patient becomes convalescent, and may 
recover completely or may teel out of sorts for weeks or months. 

In tile catarrhal type there are the ordinary signs ol a bronchitis, to which 
may be added those* ot a lobular pneumonia, and such c nj.es are very dangerous. 
Jn the gaslro-tutestinal type tlieic* are the signs of gnstro intestinal catarrh, 
which is rare, but more Jroqucntly there is a pseudo-enteric condition, with 
• ever, lasting, however, al>ou1 a week. 

lit the cerebral type the onset may be sudden or gradual, be with or without 
catarrhal symptoms, and is associated with pains in various parts, delirium, 
aphasia, hemiplegic 01 mouoplcgir symptoms, «md, indeed, may at times 
simulate a cerebral luemorrhage, especially in alebrile tascs. These are veiv 
fatal cases, but at times reccurv takes place, olteji with permanent mental 
disturbance. 

Blood .--:The blood pr.u'tic ally shows no change. The total leucocytes vaiy 
from tS.ooo-i i.ciiki, while the differential count is within normal limits. 




Fios l>8? and f»b4 - -Temp:‘Raiprk Charts of Influhnza 

Complications and Sequels. - 'Ihc'-c ate numerous and frequent, but tor 
them an ordinal v tcxllxiok ot nude me must be consulted. 

Diagnosis.—'I lie cardinal features ol a topical attack ol influenza an - - 
(l) The sudden and violent onset. i.*i the high lever and quirk pulse. ({I the 
violent pains in the jiiii.m les and hones; (4) Hie catarrhal symptoms, (5) the 
absence ol anv Ivpual rash; (n) the ]»resence ol I’leilfer'soiganisnt, whether 
it is the true specific agent or a nosoparasile; (7) the absence oi a maikcd 
letie ot vleifis. 

In the tropics the 1110sI important jieunts 111 the di/fifintml diagnosis aie the 
separation ol the muladv bom malaria, dengue- and pappataci feveis, and 
from plague. From malaria jt van lie recognized bv the absence ol the 
parasites in the blood, the absence ol Ihc monomit Icons and of the enlarge cl 
and tender spleen, and by the pres« nt e ol < atarilial symptoms. 

From dengue it can be separated by the absence of tin letnopenia and of the 
rash, and by the presentc of eatarrlial symptoms. 

From pappataci fever it can be diagnosed by the absence of the lc-ucopcma, 
the quickness of lhepulse,and as a rule the presence of the. eatarrlial symptoms, 
which in pappataci fever arc absent or slight. 

* From plague by the ahsenc c of plague bacilli in the sputum in the pneumonic 
type, or in blood as demonstrated by ha-mo-eultnrcs in the septic amic variety. 

Prognosis.- -This is good quoad viiam in typical uncomplicated cases, and 
bad in the varieties mentionwl aliove. 
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Treatment. —II is important that tlic patient should remain in bed and be 
carefully nursed. 

Liquor ammoniac acetatis in | drachm dose's in a mixture combined with 
3 to 5 grains of sodium Halicylate, alternated with 1 drachm doses of the 
ammoniated tincture of quinine, well diluted, should be given every two 
hours until the symptoms are relieved. 

Pyramidon may be administered with benefit, if desired. 

The diet should be light and nutritious, and the heart and respiratory organs 
should be carefully watched. 

Prophylaxis. —Tlic patient should be isolated as far as possible, and on 
recovery his room, bedding, clothing, etc., should be disinlected. Vaccines 
have not l»cen very successful. 
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<I u marks 1 1rut li level- 111«1 n»- ( H-lieiiMs hisi vis>— Ii luib i utUit1.»i- 

Keleielites. 

GENERAL REMARKS. 

It may be thought that it is unnecessary to ini induce the subject 
ol the diseases nt the dilfereiit /ones oi Ihe war into a woik on 
tro])ical diseases, but many of tlie maladies which have affected 
the troops dining the war in the Salonica area, m Egypt and 
Palestine, in Mesopotamia and East Ail ica, .ire essentially tropical 
diseases, aswvie those ol (ialhpoli. Most ot the fevers from wliicli 
the troops suifeied have been described in the preceding chapters, 
and many of the other diseases, such as the dysenteries anil skin 
diseases, will be dealt with in the ehaptois which follow; but, 
excluding ihesi*. there are three conditions which merit a little 
considei at ion - \iz., trench fever and the se\eie and mild forms 
ol infect i\ e jaundice, often called icterus cast rensis gravis (or Weil's 
disease), and camp jaundice because, in making a diagnosis of a 
fever, the-a- conditions must he consideicd, and we arc now pre- 
pa i ing t lie way tor t he chapter on diagnosis. 

We therclore consider that a very buel accoum oi these three 
eniidil ion** is met■ sn.itv lor dim pieseiil pmpnsr. 

TRENCH FEVER. 

Synonyms. I 11« >< i I« mil il.iv Irvn, ■S.ilmina Irvit, Pvmxi.i ill unknown 
oiiHin, l - ivi «I.» \ >* 11 v i i, \nlli\nia level. lOis-i.m u-jiultml liver, Mtiioi- 
It vt r, rreiu Ii -.kin, GhIh live*. Slim l< \ t i, I rem Ii -.Inn, Shank lev ei, J ’olisli 
level, Quin la u lev ei 7 r, in A, 1 u loevieili siiem lic't iniin.m.i li>-\V ei neisi lie 
Ivr.inklieil, i'liiil lageln lx i, 1 'ei uulisi lie 1 -ielni; Join,', helms «|iim1ana, 

I'VImis vollij mi a. 

Definition.- - A i elapsing fever ol as yet unknown oi igin, and spn-ad 
byl’fiilintlns corporis de (ieer, 377s, commonly by llie inleeled la ces 
being rubbed intot he excoriated skin. It is characterized by a sudden 
onset of fever associated with pains in muscles and hones, paiticu- 
laily in the legs, with especial tenderness ol the shins, and lasting 
twenty-four to forty-eight hours or longer, followed by other attacks 
of fever of less and less severity, separated by apyrexial intervals 
oi five days' dural ion (moi e or less), and ending in compM e recovery. 

15°* 
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History .—As Strong has pointed out, there is insufficient data 
to permit any of the diseases described by the ancients, or in 
mediaeval or modern times, being connected with the disease; 
while McNee believes that it is unlike any disease reported in other 
wars, and that it may have been introduced into the British Army 
by Colonials. Early in 1915 Graham drew attention to the disease 
as seen in the British Army, in which thousands of cases occurred 
between April and October. In January, 191b, it was observed in 
Salonica by McGavin, Wylie, and Acland, of No. 1 New Zealand 
St at ionary Hospital. In May, 1916, it was observed in Mesopotamia, 
and in the same month was reported by Bcauclumt and Boidin as 
being present in the French Army in France, and about this time 
Werner in Warsaw drew attention to its existence in the German 
armies, and Hurst gave a good general account of the disease. In 
the same year McNee, Renshaw, and Brunt showed that the disease 
could be transmitted to healthy men by intramuscular and intra¬ 
venous inject ions of t he blood of pat ient s, and l he Germans also were 
similarly successful. I11 the same year it was observed at Salonica 
that the clothes or body 1oum% Ih'dintlus corporis, was the only 
possible source of infection in a certain hospital orderly who had 
never been in contact with patnnls, and in whom the incubation 
was eighteen days from the lirst time lie became infected with lice 
from some clothing. I111918, Strong, Swift, Opie, McNeal, Bael/er, 
Pappenheimer, and Peacock, in prance, showed that the virus was 
present in the blood plasma and would not pass through a tiller. 
They also proved that the louse was the infective agent, and that 
the virus was naturally conveyed !>y its bite. This virus is present 
in the plasma, sometimes in the urine, and occasionally in the 
sputum. Artificially tin* dihe.iM* may he transmitted by rubbing 
lice lieces, human infect ed urine or sput 11111, int 1* excoriated skin, hut 
the incubation resemble-* that of the. inoculation of infected plasma. 

A little later, in the same year, the British Committee ill London 
showed that lice bites did not produce the disease, which, however, 
could he produced in healthy men by rubbing infected louse faces 
into excoriated cutaneous areas. Further, they demonstrated 
that the incubation period was six to eight days, and that blood 
taken from the infected men and injected into healthy men could 
reproduce the disease after an incubation of five days. Also, in 
1918, Couvy and Dujanic tie la Riviere claimed that a spiro- 
cluetc, .S', gallica Couvy and de la Riviere, 1918, could be found in 
the blood of man and infected guinea-pigs, smd in the liver and 
kidneys of these guinea-pigs. The infected guinea-pigs were shown 
to suffer from a fever resembling that in man. They, however, 
did not retransfer the disease from the guinea-pig to man, and 
the general opinion at present is that the organism is not the cause 
of the disease. Other organisms such as a piroplasma and a 
luemogregarina have been described as causal. 

In 1916 Toepfer found Rickettsia bodies similar to those described 
in 1909 by Ricketts in Rocky Mountain spotted fever, and by 
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Ricketts and Wilder, in 1910, in typhus. In 1917 Da Rocha Lima 
called the bodies found in trench fever Rickettsia quintana, to dis¬ 
tinguish them from those found in typhus [R. prowazechi) and 
those occasionally seen in normal lice (K. pediculi). These findings 
were supported in 1918 by Arkwright. Bacot, and Duncan. 

In 1919 Bradford, Bashford, and Wilson described minute bodies 
which they had succeeded in cultivating from the blood of patients, 
using Noguchi’s method of anaerobic cultures. These l>odies are 
morphologically identical with Rickettsia bodies, but they are 
Gram-positive. 

Climatology.-- The disease is known to exist in England, Flanders, 
France, Salonica, Greece, Macedonia, Tyrol, Galicia, Poland, Russia, 
and Mesopotamia. 

ACtlology.- The aetiology has not been completely elucidated. 
Toepfer first found minute bodies in the intestinal contents of lice 
fed on trench fever patients, which he considered to be Rickettsia 
bodies: these bodies were somewhat similar to those found in 
Rocky Mountain fever and typhus. Toepfer’s woik was coniiimed 
and enlarged by I)a Rot ha Lima, who called the parasite Rickettsia 
quintana. ami 11101 e recently by Arkwright, Bacot, and Duncan. 
Those latter authors desenbe the bodies as being minute (iiam- 
negaiive organisms, round, oval, or lancet-shaped diplococci, 
0-3 mieions in their shorter diametei by 0-3 to 0-4 in length; the 
first appearance in the excreta of lice being as a rule eight to ten 
days afler the first infecting feed. '1 hey serin to be slightly smaller 
and less frequently lancet-shaped than those lound in typhus. The 
si/e of these bodies is such that they should not pass as a rule a 
bacterial filter, but may occasionally pass a filter which retains 
such bacteria as 1 >. typ/msus. 

Bradford, Bashfoid, and Wilson report that they have cultivated 
from the blood of patients, by using Noguchi’s method, minute 
bodies which seem to be very similar to Rickettsia bodies, but are 
Gram-positive. 

The trench lever virus is considered to be a resistant Alterative 
virus by the Ameiican Commission. This Commission (composed 
of Strong, Swift, Opic, Macncal, Baetjer. Pappenheimer, Peacock, 
and Rapport) earned out a very thoiougli investigation in 1918, and 
came to the conclusion that the virus was cariied fionj the sick to 
the healthy by the agency of the clothes louse, Pcdituhts corporis 
de Geer, 1778, and that it was usually conveyed by the bites. 

The War Office Commission (composed of Byam, Carroll. 
Churchill, Dimond, Lloyd, Sorapure. and Wilson) came to the 
conclusion, after a series of important experiments, that the infec¬ 
tion was contaminative by means of the louse fa*ces infecting 
scratches on the skin. 

Pathology and Morbid Anatomy.— Unknown. 

Symptomatology — Incubation .--*Clinically the incubation period 
is believed to vary from fourteen to thirty days, because this is 
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the time required to induce the disease experiment ally by infected 
lice when permitted to bite healthy persons. Experimentally it is 
six to eight days from the time that infected lice faeces are rubbed 
into scratches, and five days after the inoculation of infected blood. 
During this Stage there may be slight prodromata in the form of 
headache and pains in the limbs, blit these may be absent. 

-1 thick. —The onset is sudden, the patient feeling giddy, weak, 
and shivering. He feels so ill that he has at once to stop his work, 
and complains of shortness of breath, pain inf lie left side, in the back, 
legs, and behind the eyeballs, as well as of headache. The t empera- 
ture quickly rises to 10T to 104 1-. The conjunct iv.T arc injected, 
and nystagmus may be present il 1 ho eves me turned completely 
sideways. 

There arc two oirious 1\p»s ni tins .-.i.igr ol the lllnc.-s-- viz., the appcvdi- 
c it lor and the ccrrbro-s/'iiul. I u t !u !<n rnei. the ]».ilien1 sutfi rs 110111 abdominal 
pain, constipation, slight .iluloimn.il (IisUiimoii. tendnness, and 'wiinilmg. 
and 111 Allied and lx rmaii aimn .s I In di.i^iue^ ol append]* ills has been made 

At othei tunes theie ni«i\ he pains and stilfm-ss ol llie neck, and tile case 
may he mistaken lor cen hio-sjunal jiu-mii^itis. 

lhe ('nurse of tin-disease isth.u iheneM morning t he t einperat lire 
li.is l.illen to normal or ne.nly normal, but it may ieinain high, the 
appetite is lost, the longm- is luried, and theie may be pharyngitis 
and con.slip.it 1011. Now the patient complains of pains 111 the 
musde.s and bones ol tin* legs, .mil has leiidcincss 111 the slmis, over 
which there is cutaneous livper.e-l liesia. and then* niavbe ]»ain and 
teiiderne'.s in the libula.lnmieni-,, ulna, or along t lie vertebral column. 

Herpes labial is may appear, and l.iiily eifle'ii a (lisen te rosoolar 
rash, anil very raie 1 \ a se:ai la! 1111I01 in 01 small papular rash, may be 
seen e»u the 1 chest, hark. or abdonie'ii. I lie- spleen and more 1 rarely 
t lit* 1 1 \ ei m.iy now enlarge-. Tin blood allows a leueocylosis, with 
a relative mouomirleMi ine-i *-asc- The* re-el corpuscles are not 
1 e'duccd m .iniouiii, bin the- ha moglobin is usually 1 educed, and 
there is jieilvdironuiophilia. 

First Intermission. -After twenty loin to imtv-eight houis, or 
longer, the teinper.itme. fa 1 Is. t«» noimal, the symptoms disappear, 
and tin* patient fee‘ls well, though sometimes he feeds slight discom¬ 
fort in the muscles and lame's. 

Second Attack. ■ Some two in ten, but more usually live, days after 
the cessation of the: nrst attack the patient be*gins te> feel ill, with 
headache, pains in the: legs, and level, the tenipcrafme rising to 
about 101 F. Ne\l elay I he 1 enipri.it me* is mu mal, and this attack 
may cease, or the fever may lecur in the evening, but usually ceases 
next day. 

Intermissions and Attacks. These now succeed one another at 
regular intervals of about live (lays' duration, but the attacks of 
fever become shorter and shorter and the temperature lower and 
lower, so that unless care is taken to register the temperat ure every 
two hours about the time of an expected attack, the fever may 
be missed by the (lay and night temperature chart. Although 
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the patient cloes not feel or look ill, tlie pains and tenderness in the 
shins may become worse (luring each attack and may keep him from 
sleeping. The number of relapses is variable, and may reach six 
or seven. 

' Rash. —In a fairly large number of patients a delicate macular 
rash appears with each recurrence* of the fever. It is generally 
seen on the chest and abdomen, and consists of small rod macules 
which disappear on pressure. 

Termination .—-After lasting a variable time (five to six weeks), t lie 
disease gradually dies out and the recovery fs complete. 

Complications and Sequelae.- Tachycaidiaand so-called soldier’s 
heart may occur. 

Varieties. -English observers recognize a short and a long t ype. 
In the former the fever lasts for three to four days, falls to normal, 
and after a few hours rises again for two to five days, when it tails 
to normal and the fever stops. This variei y resembles dengue fever. 
The long type is the typical lever. 

The Germans also recognized a simple paroxysmal form, but they 
also mention a typhoidal and a rudimentary form. 

Diagnosis.— 'Plus has to be made from inlluonza, dengue, pnppa- 
taci fever, relapsing lever, malaria, smallpox,typhus,and eiitei oidea. 

From influenza it may be di*4 mguinhed by the absence ot catarrhal 
symptoms and the immoiuieleo^i?.. 

From dengue and pappatm i by the absence ol leueopenia. 

Fiom relapsing fever by the absence ol marked enlaigement of 
the spleen .and ot the spirochsctcs in abundance in the blood. 

Fiom smallpox and Ivphus by the absence of the severe consti¬ 
tutional symptoms. 

From malaria by the absence ol the leueopenia and of the typical 
parasites trom tin blood. 

From enteruidea by the sudden oiim-i and the pains in the muscles 
and hones, and by iu gah\e lcemoculture and serological reactions. 

Prognosis.- -This is good, as the mortality is nil and the. leoovery 
complete. 

Treatment.- -Pyramidon is strongly recommended, but constipa¬ 
tion must be relieved, and the patieiii should be disinfected at once. 
His clothing and bedding should be disinfected in moist hc.it at 
70° C. for half an hour. 

Prophylaxis. —Tins is mainly louse destruction {vide the chapter 
on Typhus, p. but the urine and sputum ot patients should 

also be disinfected. Cups should be provided for the sputum. 

ICTERUS CASTRENSIS GRAVIS. 

Synonyms.- -Woil'h disease, Epidemic jaundice, Iniective jaundUe, Spiio- 
cliaetal jaundice, Spirochaitosis icterhfemorrhagica, Larrov-Wcil disease. 
French, Maladie dc Weil, 'I'yptnui hipatique; German, InlektuVcr Fieberhailer 
lkterus, Infcktioniktcrus, Weilschen Krankbeit; Japanese , Odan-cki; Latin, 
Ic terus febrilis scu mJcctiosus, Typhus biliosus nostias. Morbus weili. 

95 
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Definition. —An acute specific fever caused by Spiroschaudinnia 
icterohamorrhagia (Inada, Ido, Hold, and Kcneko, 1015), and 
characterized by jaundice, albuminuria, enlargement of tne spleen, 
pains in the muscles, with sometimes haemorrhages and a high 
mortality. 

History. —The disease was first mentioned in Minorca in 1745, 
and then along the coast of Italy. Larrey, in 1800, seems to have 
described this disease as seen in Napoleon’s army in Egypt. It 
was also noted by Carville in 1859, ail d by Worms in 1865, while a 
number of cases occurred during the American Civil War. As the 
mortality from jaundice was low in the South African War, it is 
probable that it was absent. In the present war it has occurred 
in the British, French, Italian, Serbian, and German armies, though 
it has been confused with the milder type. In 1886 Hirsch popu¬ 
larized the complaint and Weil again drew attention to the disease, 
and in 1911 Hecker and Otto wrote a monograph on it. As regards 
the tropics, it was noted 111 India in 1849, and in subtropical countries 
it was seen in Smyrna and Egypt. J n this history authors noted two 
types, a mild, resrmbling simple catarrhal jaundice, and a severe, 
which some of them called a type of bilious remittent fever, and said 
that some of the cases had hemorrhages and nervous symptoms. 
During the last few years it lias received much attention, because 
cases of jaundice have been frequently noted in the armies I11 
1915 flic Japanese investigators mentioned above discovered the 
causal agent, and this has been coiilirmed by French, English, 
Italian, and German workers. Noguchi lias iound that strains of 
S. icierohcemorrhagice isolated from patients in Japan and Belgium, 
and,from rats in America, an: identical morphologically and sero¬ 
logically. He has created for the organism a new genus, Lepto¬ 
spira, which will probably be gene-tally accepted in the near future. 

/Etiology. — 1 lie causal agent 1 s 5 jriros dim id 1 nma icierohamorrhagitB 
(P- 447 )' which is considered to be 1 he same as the spiroclisete found 
m the kidneys and urine of wild rats, in which it lives. It is 
believed that the organism escaping in the rats' urine, and to a 
less extent in human urine, is the source of infection, which takes 
place through the skin when walking barefoot on sodden ground 
or by entering the alimentary canal in water. 

Pathology. —The jaundice is probably caused by obstruction to 
the smallest bile ducts, brought about by a polymorphonuclear 
exudate into the tissues surrounding them. 

Symptomatology.- -The incubation period varies from five to seven 
days, the average being six tlavs, which agrees with an accidental 
infection. 

The onset is usually abrupt, with occasional shivering and high* 
fever, feintness, giddiness, and prostration. The patient is flushed 
and looks and feels very ill. The spleen and liver enlarge, and the 
superficial lymph glands may become palpable. 

Course .—Jaundice appears two or three days after the onset. 
The tongue is coated with a brown fur, and sordes form on the lips 
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and teeth. Vomiting may be present from the first, and hiccough 
may also be troublesome. There may be pain and tenderness in 
almost every part of the body. The neck may be stiff, and in these 
cases the cerebro-spinal fluid maybe under pressure and contain an 
excess of polymorphonuclear cells and lymphocytes, as well as 
albumen and bile. 

The conjunctive may be injected, *and herpes may be present 
on the lips. 

■ Jaundice usually appears two or three days after the onset of the 
symptoms, but may be later, though it is almost always present 
before the temperature drops. Pruritus is slight or absent. 

The blood shows a diminution of red corpuscles and haemoglobin, 
and an increase of leucocytes, while a very few spirochetes are 
present between the fourth and ninth day. The pulse is slow in 
proportion to the temperature. The urine usually contains bile, 
albumen, granular and hyaline casts, and sometimes a few led cor¬ 
puscles, and the spirochade can be found after the first week. 

ihemorrhages from the lungs, the stomach, or more rarely the 
bowels, may occur, while epistaxis and purpura may be seen m 
severe cases. 

Termination. —The temperat ure drops by crisis or rapid lysis from 
the eighth to tenth day. 

Relapse. —There is often a ret urn of t he fever some few days after 
it falls to normal, and t he relapse may last from a few days to ten or 
even fifteen days, but there is no increase in the symptoms. 

Convalescence.- --This is often prolonged. 

Diagnosis. ---The cardinal diagnostic points are:— 

1. The presence ot t lie spirocluete in 1 he blood between t lie fourth 
and ninth day (it is dillicnlt to see), and in the urine. Blood may 
be inoculated into the: peritoneal cavity of guinea-pigs, in which 
illness supervenes after inoculation ol not loss than six days. 

In order to discover the spiroch.ete in the urine, it is necessary 
to adopt Castellani's method of centrifuging 20 c.c. and pouring 
off the supernatant fluid, then adding another 20 c.c. and again 
centrifuging, and so on until about 200 c.c. of urine has been centri¬ 
fuged, after which the deposit may be examined. 

2. The severity of the symptoms and the sudden onset, the 
severe pains, the jaundice, the enlargement of the liver and spleen, 
the albumen in t he urine, with casts and a few red blood corpuscles. 

3. The pulse is slow in proport ion t o the temperat ure. 

The differential diagnosis lias to be made from camp jaundice, 
enteric jaundice, septic jaundice, malarial jaundice, acute yellow 
atrophy of the liver, typhus, blackwater fever, pneumonia with 
jaundice, yellow fever, and relapsing fever. 

From camp jaundice (icterus casfrcnsis levis ) it can be diagnosed 
by the sudden onset, the severity of the symptoms, and the short¬ 
ness of the illness. 

From enteric jaundice, which is rare, it may be recognized by the 
presence of the polymorphonuclear leucocytosis and the absence 
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of leucopeuiu, anti the usual signs of enteric fever, wh'ile blood cul¬ 
tures fail to demonstrate the typhoid bacillus and its allies. 

From septic jaundice it can be separated because the jaundice 
appears at an early and not at a late stage in the disease, and by 
tlie absence of septic infections clinically and by liaanoculture. 

From malarial jaundice, and especially the* Weil's disease like 
type, by the absence of the maluiial parasites in numbers and by 
the presence of the slight leucocylosis. 

From acute yellow atrophy by the absence ol tile diminution 
of urea and uric acid, by the absence of leueme and tyrosin in the 
urine, and by the increase in size ol tlie livir. 

From typhus by the absence of the peculiar facies, of the sub¬ 
cuticular mottling and the typical rash, and by the presence of 
jaundice, which is only occasionally seen in that disease. 

From blackwater jcvc.r by the absence oi lnemoglobin from the 
urine. 

From pneumonia with jaundice by the absence of right-sided lobar 
pneumonia. 

From yellow fever bv t lie pulse being 1 apid from t he hrst and falling 
as the temperature lulls. 

From relapsing fever by the absence of abundant ordinary spiro- 
clnetes from the blood, and by the peculiar characters ol the typical 
spirocluetes of Weil’s disease when present in blood, in which it is 
found only in small numbers. 

Prognosis.- ■ This is Serious. 1 lie deat li-rut e being some 30 per cent., 
and convalescence being prolonged. 

Treatment.-- The tejx aled subcutaneous or intravenous injection 
of 20 to bo c.c. of the seiinu piepaied by Inada, ldo, TIoki, Ito 
and Wani or of Martin and Pettit's immunized horse serum is 
recommended. Salvarsan and it. s allies are useless. Symptomatic 
treatment foi constipation by salines and aperients is also to be 
remembered. 

Prophylaxis.- - Disinfect the urine ol patients for some nine weeks 
from the onset of the attack. Catch and kill rats. Disinfect the 
ground of the endemic area 01 lemove the persons from this area. 

ICTERUS CASTRENSIS LEVIS. 

Synonym.— -Camp jaundice. 

Definition.- A slightly lebiile disoider, cliaiacteii/.ed by mild 
febrile symptoms, followed by a mild attack of jaundice lasting 
some two to eight weeks, aftei which there is a very prolonged 
convalescence. 

Remarks. —Wc have already noticed that older writers have 
divided Weil’s disease into two types, one mild and the other severe. 
Camp jaundice represents tlie mild form, and clinically is practically 
indistinguishable from catarrhal jaundice. It was very common 
in Eastern war zones, and its symptomatology may be divided into 
the pre-jaundicc period and the jaundice period. 
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Climatology." It was common in Gallipoli, the Balkans, Italy, and 
France. 

^Etiology.— This is at present unknown. Certain authors con¬ 
sider it to be of paratyphoid origin, but t his is not so. Spirochetes 
have been described in the urine by several observers, including 
one of us. These organisms are often not pathogenic to guinea-pigs, 
and have not yet been demonstrated t o be the cause of the disease. 

Pathology. —It would appear as though the jaundice was due to 
obstruction to the common bile duct, either by swelling of the 
duodenal mucosa or to mucus in the duct. 

Symptomatology.— -The onset is gradual. The patient feels tired, 
complains of aches in various joint sand muscles for weeks, the skin 
may appear to be normal, and the temperature is either normal or 
not very high (<)«)" to 100 ' l*'.). The patient lias often the sensation 
of suffering from very high fever, while on taking his temperature 
he may find it normal or subnormal. During this stage very often 
the urine is darker than usual and contains biliary pigments. We 
have come across patients 1 ceding 1 airly well, but complaining oi 
what they called rheumatism lor months before the jaundice 
appeared: others had rentalked the staining of their shirts by 
the urine. This stage may last for several weeks: ill one of our 
cases it lasted three months befon* the jaundice appeared. 

The Jaundice Static. -Fiist the sclcrotics, then the skin, slowly 
become icteric. The degree of jaundice is seldom so marked as in 
cases of true obstruct ive jaundice. The pat ient generally feels abso¬ 
lutely done up, often with pains and aches all over the body; as 
a rule there is very little or no prurit 11s. in contrast to so many other 
types of jaundice. He has no appetite, and may feel inclined to 
vomit. The temperature is 1101 mal or subnormal, pulse usually 
slow, but may be of normal frequency; the spleen generally is not 
palpable, nor is the liver in most cases, there may be pain on pressure 
in 1 he region of the gall-hladdci, but 1 his is not a constant symptom. 
There is olton const ipat ion, and the stools maybe whitish or of the 
usual brownish colour; at tinirs there are periods of diarrhoea, 
alternating with periods of const ipat ton. The urine is scarce and 
very dark-coloured; it may contain a trace of albumen and casts. 
The jaundice stage lasts between two and eight weeks. Recovery is 
slow, and for weeks and mont hs after the jaundice is over the patient 
may feel very weak. 

Diagnosis. -The characteristic features of the disease arc:-- 
(r) Its epidemic it v: (2) its slow onset; (3) its long course divided 
into a pre-id eric and an icteric period. 

With regard to the differential diagnosis, it can be separated from 
catarrhal jaundice only by its epidemicity. 

From icterus castrcnsis gravis (Weil’s disease) it can be differen¬ 
tiated by the mildness of the symptoms, by the slowness of the 
onset, and by the slightness or absence of the febrile symptoms 
and the absence of hemorrhages. 

From enteric jaundice it can be separated by tlic absence of enteric 
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organisms, as shown by haemoculturcs, and by the absence of the 
enteric serum reactions in the later stages. 

From malarial jaundice it can be diagnosed by the absence of 
malarial parasites in the blood and also by the absence of serious 
symptoms. 

Prognosis. —This is favourable quoad vitam, but the course of 
the disease may be prolonged, and for weeks and months the patient 
may be very depressed and weak. 

Treatment.— -There is no specific therapy, and hence treatment 
must be symptomatic, with rest in bed, milk diet, and urotropin 
in io-grain doses tliree times a day. 

Prophylaxis. —The urine and forces should be disinfected. 

Nanukayami. 

A seven-day fever resembling a typical Weil's disease has been 
reported from several Japanese observers from the province of 
Fukuoka. Ido, Ito and Wani have found that the causative agent 
is a spiroclirete-- -S. licbdomadis which is serologically distinct 
from S. icterohatnorrhagia; . The normal host of the spirochete 
seems to be the field-mouse, Microhm monlehclli. 
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CHAPTER LX 

THE DIAGNOSIS OF A TROPICAL FEVER 

l*rcliminary—Thermometric pseudo-fever—Acute fevers—Fevers of less than 
eight days’ duration—Fevers of more than eight days' duration—Chronic 
fevers—-Summary. 

PRELIMINARY. 

The method of diagnosis contained in the present chapter is not 
intended to he comprehensive, and the reader who expects to find 
every possible situation dealt with will be disappointed, because 
this is not our intent, and, indeed, would be a practical impossibility. 

Wc are endeavouring to place before him such information as 
we have found necessary to use in some twent y-odd years of tropical 
life, and we may perhaps be pardoned if we mention some plain 
facts before starting on our subject. 

Firstly, we trust that our reader will realize that it one'thing 
to draw up a nice-looking scheme of diagnosis upon paper, and it is 
quite a different thing to give a system which will be applicable 
at the bedside; but no one knows better than we do how difficult it 
is to wrile a system so applicable. 

Secondly, wc trust that our reader has not forgotten that there 
is such a thing as clinical medicine--that is to say, a system of 
diagnosis based upon the bedside examination of the patient. 
In our opinion, every patient should be most carefully examined, 
from the crown of his head to the soles of his feet, by ordinary 
clinical methods before any attempt is made to utilize the resources 
of the laboratory. 

A systematic clinical examination of every patient is most 
essential. It is the sum total of the various symptoms, none 
alone pathognomonic, which, establishes the diagnosis in conjunc¬ 
tion with which the results from the laboratory must be considered. 
A practitioner who is unable to come to some sort of a diagnosis 
without the aid of a laboratory should, in our opinion, utilize his 
earliest spare moments in a course of post-graduate instruction 
with regard to clinical methods. 

Thirdly, wc are of the opinion that the laboratory work should 
never bn omitted as a check to confirm or to adjust this clinical 
diagnosis. Specimens sent for diagnosis to a laboratory should 
always be carefully collected. This collection should at least be 
supervised by the practitioner, and not left to subordinates entirely. 



1512 


THE DIAGNOSIS OF A TROPICAL FEVER 


otherwise mistakes will be possible. The specimens should always 
be collected and forwarded in the most aseptic method possible, 
and should be. accompanied by a statement recording the nature 
of the specimen, the date and time of its collection, the nature of 
the examination desired (which should not be vague— e.g., not 
4 urine for examination,' but clearly stated, ‘ urine to be examined 
quantitatively for sugar '1, and a brief statement of the salient 
features of the case and the suspected clinical diagnosis, because 
it is the duty of the practitioner to help the laboratory in its work. 

Finally, we desire most earnestly to impress upon the reader 
that the essential feature in the diagnosis of a tropical fever is a 
combination of clinical examination with laboratory work. 

THERMOMETRICAL PSEUDO-FEVER. 

The practitioner wot king in high ail temperatures should re¬ 
member that the clinical thermometer, being of the maximum 
type, will rise quickly to some tempcinture corresponding to that 
of the air, and will remain theieat. .Mistakes have been made, such 
as recording a number of ease*, ni fever in an institution. In high 
air tcmpeiatures the theimometcr should be taken out of cool 
water, placed in the patient's mouth, hit there long enough to 
record the actual teinpei.itme, and tlnn quickly replaced into cool 
water, in which it is examined. 

The practitioner knows well the preeantions re hot liquids or 
solids having been placed m the mouth belore the thermometer, 
thus giving high readings, and the elfecl of draughts falling on 
the cheeks preventing the iise of the meicury: or, in other words, 
of the possible thermomet i iral fallacies of which these are examples. 

ACUTE FEVERS. 

The. acute fe\eis m.iv, for purposes of diagnosis, be divided into 
those which have lasted less than eight days, and those, which have 
been in progress eight or more days when seen by the practitioner. 

FEVERS OF LESS THAN EIGHT DAYS’ DURATION. 

These fevers may be divided into: - 

I. Those exhibiting some striking physical sign. 

II. Those not exhibiting any striking physical sign. 

I. WITH SOME STRIKING PHYSICAL SIGN. 

The physical signs to which we refer may be classified into:— 

A. Traumatisms. 

B. Skin eruptions. 

C. Derangement of some bodily system. 

D. Localized derangement of some organ. 
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A. TRAUMATISM. 

The presence of a traumatism suggests that an acute, fever may 
be septic in nature, but in the tropics no one should forget the 
possibility of the fever being caused by the reawakening of old 
malarial infections, or even being associated with a new malarial 
infection, acquired, perhaps, at the same time as the traumatism. 

If the fever is intermittent, recurring every third or iourth day, 
it is malaria. If it is quotidian, pay attention to the following 
points: If the spleen is hard it is probably malaria- - make a blood 
film; if Lavcran’s parasites are present or marked mononucleosis, 
it is probably malaria: if polymorphonuclear leucocytosis is 
present, it is probably septic fever. 

If the evidence is in favour of sepsis, or if malaria has been ex¬ 
cluded, bacteriological examination of the blood and of the local 
discharge should he made, and should include search lor aerobic 
and, if necessary, anaerobic organisms. 

B. S 1 UN ERUPTION'S. 

These may be considered under the following headings: — 

1. Erythematous eruptions. 

2. Papular eruptions 
Urticaria 1 eruptions. 

j. Purpm ie eruptions. 

5. Vesictil.il emptioiis. 

(>. Bullous erupt ions. 

7. Pustular eruptions. 

X. Piirment.dion. 

T. ERYTHEMATOUS ERUPTIONS. 

(A) }Ckytjii > .m.\'k> rs Rash U.j-m-.kai izri>. 

I. The rash is morn or less typical <>f scarlet fever :— 

(a) Onset ol eruption less than fortv-eight hours after the 
appearance of the sore throat - Scarlet fecer. 

(/») Onset of eruption more than forty-eight hours after the 
appearance of the sore throat Erythema or dermatitis 
scarlaliniformis. • 

(c) Throat symptoms mild or absent 

(a) Examine blood for malarial parasites:— 

1. If present -Malaria. 

2. If absent inquire into drugs, especially quinine— 

Anaphvlachc drug eruptions. 

II. The rash has some muculo-papular elements :— 

(a) Coryza and Koplik’s spots have been or are still present— 
Measles. 

ip) Coryza and Koplik’s spots absent:— 

With enlargement of the occipital, cervical, and other 
lymphatic glands— German measles. 
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111 . The rash has the characters of a blush, with or without oedema: — 

(a) Tlu* rush, though general, is more marked in one area:— 

1. JEvidence of a bite or sting- - -IUtc or sting of a venomous 

animal. 

2. No such evidence, special region pits on pressure:— 
Examine night and day blood for microfilaria*— 

Filariasis. 

3. Macules 011 wrist and ankles only becoming general 

on third day; severe symptoms; yellow tinge in con¬ 
junctive. Occurs in Rocky Mountains —Spotted 
fever of the Rocky Mountains. 

(ft) The rash is not specially marked in one area:— 

Examine blood for eosinophilia and the faces, after a purge, 
for the eggs of intestinal worms- Helminth infections. 

[V. Erythema fugitive, faint, annular, most marked on trunk :— 
History of residence in Tropical Africa. Glands in posterior 
triangle, of nock enlarged. Examine gland juice, and blood 
for trypanosomes- -Sleeping sickness. 

V. Erythema with marked cerebral - symptoms, vomiting, retraction of 
head — Kcrnig's sign. 

1. Examine the blood for malarial parasites, if present— 

Malaria. 

2. If absent, perform lumbar puncture and examine for 

meningococci Epidemic cerebrospinal meningitis. 

VI. Erythema mild, amounting In very severe blushing, and most 
marked on the face - 

Eyes injected, severe pain at back of eyes, high fever. Occurs 
in locality where phlebotomus is endemic- Vappataci fever. , 

VII. Erythema with little or no fever, but with marked gastro-intestinal 
symptoms: - 

With or without signs of collapse- Ptomaine poisoning. 

(B) Erythematous Rash Localized. 

I. Rash distributed on parts exposed to light :— 

On face, neck, and hands, often feet; associated with gastro¬ 
intestinal and nervous symptoms. Fever is not a marked 
feature of simple pellagi a, and when this occurs it is due to a 
complication, generally with one of the ent erica group of 
fevers— So-called iypho-pellagra. 

II. Rash not specially confined to parts normally exposed to light :— 
(a) Associated with oedema in some part:— 

r. (Edematous and erythematous areas coincide, (a) Area 
defined by sharp edges. Sometimes vesicles present 
and leucocytosis— Erysipelas, (ft) Lymphatics in¬ 

flamed, microfilaria* in blood. -Filarial lymphangitis. 
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2. (Edema of face and eyelids and gastro-intestinal dis¬ 

turbance, cosinophilia, and leucocylosis— Trichinosis. 

3. N o oedema of the face and eyelids. Very rare— Polymyo¬ 

sitis. 

4. Swollen area affected witli leprotic eruption. Signs of 

leprosy in various parts of the body —-Leprotic fever. 

lb) Not associated with oedema:— 

1. Severe constitutional symptoms and marked backache; 

signs of vaccination absent, poor, or old. Case of 
smallpox known to exist in neighbourhood— Suspect 
smallpox. 

2. There is a recent wound due to a rat-bite, or a history 

of a rat-bite seven to twenty-one days previously, 
of which the wound may have healed. Site of bite 
red and swollen, becomes ulcerated. Enlarged 
lymphatic glands. Erythematous eruption with 
purple spots Rat-bite fever. 

3 - History of a cat-bite some ten to twenty-one days 

before illness; macula' around site of bite and then 
on limbs; infiltration of skin, enlarged lymphatic 
glands. Pains in muscles and joints. Splenic en¬ 
largement. Fever relapsing in type— Cat-bite fever. 

4- Pains and aches all over the body, but constitutional 

symptoms not very severe. Rash appears with the 
fall of the temperature 011 the third day. No malarial 
parasites in the blood. Stegomyia (or Culex) mos- 
quitocs abundant. Endemicit y of dengue-like fevers 
known— Dengue. 


2. PAPULAR IRRUPTIONS. 

These erupt ions often form part of the evanescent early symptoms 
ol some fever, and are therefore difficult to arrange in a satisfactory 
manner. The practitioner will remember that drugs like iodides 
and the bromides may give rise to papular eruptions. 

1 . Catarrhal symptoms present 

Maculo-papular eruption tending to form blotches. Koplik’s 
spots present - -Measies. 

IT. Catarrhal symptoms slight or absent: - 

(a) Constitutional symptoms severe- 

1. Markedly severe headache and backache. Papules 

bright red and shotty, appearing between the third 
and fourth day, first on the forehead— Smallpox. 

2. In a child which has been ill for three days with pain all 

over the body and often delirium or convulsions. 
Papules about the size of a pin’s head on chest, back, 
and abdomen —Dengue (Van dcr Scheer’s fever). 
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.V Pale dusky red papules or macules, fading into the 
normal skin, 1ml slightly elevated, disappearing on 
pressure, at the margins of the axilke, wrists, flanks, 
chest, back, shoulders, arms, and legs, with sub¬ 
cuticular mottling. Exclude malaria by blood 
examination -Typhus fever. 

j. Large red papules on face on the fifth to seventh day 
of illness, spreading over body ns macules, after a 
visit to Akitaken and Nugatakeii, of the. Island of 
Nippon, Japan. Enlarged lymphatic glands in some, 
area of the body, and a few vesicles on area drained 
by lymphatics going to these glands, arc indicative 
oi bites by Murolmmhidium ahamushi — Tsutsuga- 
mushi fcocr. 

(h) Constitutional s\mploms not severe and not following recent 
vaccination: - 

i. Rash ol mnculo-papules, circular, discrete; not as 

bright or as elevated as measles No Koplik spots. 
Occipital and other lymphatic glands enlaiged. 
Pink eve present ■ ‘iceman measles. 

j. Lever slight or, at times of epidemic, absent in some 

caws. Radi general, composed ol bright pinhead 
papules or red nucules { i.e ., nun billilorm), associated 
with itching and with a lew macules on the palms 
and soles Papular fever (Cast ell, mi and Chalmers). 

(cl Constitutional symptoms not severe, J allowing recent vac¬ 
cination 

Rahh composed of papules and papulo-vesieles, of large 
pinhead size, appearing some seven to nine days after 
vaccination - Vaccine lichen. 

3. UimCAKIAT, VKIMTIONS. 

(a) Lever slight, after ingestion of certain foods- Febrile, 
urticaria. 

(h) Worms present Helminthic febrile urticaria. 

4. PURPURIC ERUPTIONS. 

Purpuric puncta mav bo caused by flea-bites and pediculi, and 
have notking to do with the fever. Many drugs, ptomaine poison¬ 
ing, and snake-bite produce purpuric spots or patches. Very rarely 
serum injections produce purpuric eruptions about seven to nine 
days after the injection. The leukremias, chronic alcoholism, 
Bright’s disease, and jaundice, may be associated with purpuric 
rashes. In fevers as a rule it points to septicemia, and is more of a 
prognostic than of a diagnostic value, even in epidemic cerebro¬ 
spinal meningitis, in which, in our tropical experience, it is rare. 
Peliosis rheumatica, with its associated tonsillitis and pains in the 
joints, is very rare. It will be remembered that in scurvy there is 
no fever. With these provisos we make the following suggestions:— 
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Clear signs of the disease causing the purpuric eruption :— 

{a) Yellow tinge in skin or eyes:— 

1. Urine black from haemoglobin -Blackwater fever. 

2. Urine without haemoglobin:— 

(A) Bite in the urine 

fi.) Examine blood and urine lor the peculiar 
spiroclueie with its central minute 
waves - Icterus caslrensis gravis {Weil's 
disease). 

(ii.) Sj)iioch:eies of doubtful pathogenicity may 
be present or they may be absent: little 
or no lever - Son-Jebrilc jaundice ( camp 
jaundice). 

(b) Bile not in urine 

Severe lever; examine blood for malarial para¬ 
sites —hi ala rial fever. 

(Ci Albumen in urine 

Epigastric tenderness. Fagcl’s sign -Yellow 
fever. 

{!>) Without yellow tinge in the skin or eyes:- - 

l. Retraction ol head. KernigV sign present. I.umbar 
puncture reveals meningococci- Epidemic ccrchtv 
spinal memng /Vis. 

a. With developed disease— e.g., typhoid, diphtheiia, 
scarlet level, smallpox, measles (haninrrhagic. 
conditions known in the tropics) - - Scplicccnnc 
condition. 

With buboes or marked pneumonic symptoms. 3 *‘x 
amine blood cull ui ally, sputum and thud bom en- 
laiged Emphatic glands inicroscopirallv. for plague 
bacilli Plague. 

p Without marked signs ol any disease. Blood culture 
- -Scplictcmia. 

5. VESICULAR ERUPTIONS. 

The. practitioner will be on bis guard to exclude vesicles which 
are the. result of bites of insects, stu.li as sand-Jlies and mosquitoes, 
as well as those due to the ingestion ol dings, such as bromides 
and iodides. Also the pyoses, which are without fever. Among 
these, pyosis corletli causes bullse. 

1 . Onset with severe constitutional disturbance 

Rash on third to fourth day; shotty papules becoming vesicles 
fifth to sixth day. Vesicles circular, tense, umbilicated, 
and multilocular— Smallpox. 

II. Onset with mild constituteonal symptoms, but with severe local pain, 
generally along a nerve, but in any case confined to one region :— 
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Rash a couple of clays or more after commencement of the pain. 
Usually confined at first to painful region, and then becomes 
general, but may be general from first. Vesicles dome- 
’likc or flattened, become umbilicatcd; no inflammatory 
areola; leave scars— Vesicular fever (Castellani and 
Chalmers). 

III . Onset mild and without severe local pain, ivithout history of 

recent vaccination :— 

Rash on first t o third day. Often first sign of illness. Appears 
on back, chest, and abdomen. First in form of pa!le red 
macules, often with raised centre, quickly developing into 
superficial unilocular vesicles, some of which may become 
umbilicat cil —Chicken pox. 

IV. Onset mild, history of vaccination twelve to twenty-two days or 

more before eruption :— 

Generalized vesicular eruption, not umbilicated at first, and 
preceded by a papular rash. Vesicles become umbilicatcd' 
-Generalized vaccinia. 


6. BULLOUS ERUPTIONS. 

Bullous erupt ions may be caused by plants and drugs. In newly- 
born children bulla* on the hands and feet suggest congenital 
syphilis. 

I. There is a well-defined raised erythematous area upon 
which the bulla* are present. Bulla: to be examined 
for streptococci- - Erysipelas . 

II. No such area present, but wounds, enlarged lymphatic 
glands, with severe, constitutional symptoms, common 
in the tropics. Examine blood and bullet for organisms 
—Septic pemphigus. 

III. In recently-born children examine bulla: for strepto¬ 
cocci and other pyogenic organisms —Pemphigus 
neonatorum. 

7. PUSTULAR ERUPTIONS. 

It will be remembered that there aic pustular syphilides un¬ 
attended by fever, and pustular tuberculides of which fever is not 
a marked sign. 

I. Clear history of recent vaccination with Jennerian vaccine :— 

Small dark-coloured or black centre in the vaccine area, 
surrounded by Hark reddish swollen area, on which are the 
vaccinia! vesicles and pustules. Around this a bluish area, 
the whole surrounded by a wide erythematous blush— 
Gangrenous vaccinia. 
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II. No history of recent vaccination:— 

(«) Localized red swelling, with several points of suppuration. 
Examine bactcriologically for cocci— Carbuncle. 
Localized red solid swelling, with black centre, and found 
it pustules often mixed with vesicles and bulla;. Ex¬ 
amine bacteriologically tor Bacillus anthracis — Malignant 
pustule. 

(6) Generalized pustular eruption in a patient who has been 
seriously ill for six days or more, with at times swelling 
of eyelids, lips, or eyes- -Smallpox. 

8 . PIGMENTATION. 

In acute fevers the important cutaneous pigmentation is the 
yellow tinge due to jaundice. This is rare in malaria and in tlie- 
early stages of the enteric fevers, and hence need only be mentioned. 
For blood pigments in the skin see the purpuric eruptions, and for 
black pigmentation see the chronic fevers. 

I. Liver and spleen one or both enlarged :— 

(a) Abdominal tenderness. Typical spirocluetes in blood—- 

Relapsing fevers. 

(b) Abdominal t endorness not marked:— 

1. Peculiar spirocluot es in blood and urine— Weil's disease. 

2. No spirochades in the blood:— 

(a) H;emoglobinun.i--/^/flf/rw: , tf/tr fever and its allies. 
(B) No ha-moglobinuria, severe, symptoms, allmmm- 
uiia, black vomit, etc.— Y elloic fever. 

II. Liver and spleen not enlarged: - 

(<i) Symptoms mild. Fe\er slight or absent. No signs or 
symptoms of pneumonia- -Icterus castrensis lecis (camp 
jaundice ). 

(6) Physical signs and symptom* of pneumonia. Pneumo¬ 
coccus in sputum Pneumonia. 

C. BODY SYSTEMS. 

Fevers associated with some marked sign or symptom directing 
attention to a given system of the body may be arranged according 
to the system deranged as follows:— 

A. Derangements of Liu* Alimentary Canal. 

B. Derangements of the Respiratory System. 

C. Derangements of the Circulatory System. 

D. Derangements of the Urinary System. 

E. Derangement s of the Generative System. 

F. Derangements of the Lymphatic System. 

G. Derangements of the Muscular System. 

H. Derangements of the Osseous System. 

I. Derangements of the Connective Tissue. 

J. Derangements of the Nervous System. 
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Symptoms pointing to the alimentary canal :— • 

I. Mouth and Throat :— 

(a) Pyorrhoea, marked gingivitis, or even the presence of 
bridges, crowned or stopped teeth, with pain, 
shrinking of the gums, etc.- Septic fever. 

(/») Angina with whitish or greyish membrane on the 
lauccs or tonsils:— 

Examine bact criologically: 

i. Streptococci present Streptococcal angina. 

j. lvlebs-l.oetller bacilli present- Diphtheria. 

3. fusiform bacilli present -Vincent's angina. 

II. Stomach 


(a) Black vomit 

Associated with jauudire. Paget's sign, and severe 
c«Mist it ui ional disturbance- Ycllou-fever. 

[h) Vomiting, pain and tenderness in diapln agniat ic. region. 
Se\eie constitutional symptoms. with or without 
hiccough: passage of blood per anum- Poisoning 
with viper?ne venom or phlegmonous inflammation of 
the stomach. 

III. Jntestincs 


(a) Choleraic iliari ho a. or pi ofiiM diarrlnca, or dysenteiic 
dianhua with fe\er. 

Examine blood :• - 


1. Malarial parasites Pernicious malaria. 

2. Marked mononucleosis with enlargtincut of the 

spleen 

Splcnii or hepatic punt lure 

(A) Malarial parasites Pernicious malaria. 

(Bi Kala-a/ar bodies- Kala-azar. 

3. Eosinophiha without onlaigemont ol the spleen. 

Blood cullui es- -Intestinal sc pi i cumins or toxamias 
due to u onus 

(b) Vague bowel symptoms or signs ol intestinal sc hist o- 

somiasi-. Examine hvee-- foi eggs and blood for 
eosinophilia- 7v; ers due to intestinal worms. 

(c) Pain in tlic appendicular region- - A ppendu itis. 

(d) Slight diarrhoea or constipation. General disturbance 

of health slight or model at ely sm ere. 

Examine motions for:— 

1. Amoebae —Amalia sis. 

2. Enteric bacilli. Confirm by blood cultures— 

Enter oidca. 



I 5 *X 


BODY SYSTEMS 

B. Symptonts pointing to the respiratory system 

I. Nose:— 

(a) Acute rhino-pharyngitis :— 

Examine secretion microscopically and culturally:— 

1. Spirochfetes ■ -Spirochatal rhino-pharyngitis. 

2. Micrococcus catarrhalis and similar organisms 

—Common cold. 

3. Influenza bacillus or filterable virus present— 

Influenza. 

4. Influenza baccillus, or filterable virus with 

Streptococci— Streptococcal complications of 
influenza. 

(b) Nose partially blocked ■ 

Examine swabs microscopically and culturally for the 
Klebs-Lordlier bacillus -Diphtheria. 

(c) Larynx: — 

More or less stridor. Examine swabs of throat for 
Klcbs-Loetller bacillus— Diphtheria. 

{d) Bronchi .*- -- 

Signsof bronchitis.witliorwithout blood inthcsputum. 
Examine fresh sputum microscopically, and if 
necessary by the dark ground illumination:— 

1. Eggs— Paragonimiasis. 

2. Spirochetes— Bronchospirochatlosis. 

3. Fungi —B rone homy cosis. 

4. Acid-fast organisms: — 

(a) Tubercle bacilli— Tuberculosis . 

(B^ Nocardia- -Pulmonary Nocardiasis. 

(c) Lungs and pleura : — 

Physical signs of inllammat ion of the lungs or pleura, 
or both: — 

r. Expcctorat ion chocolate - coloured — Liver 
abscess. 

2. Expectoration bloody or rusty. Examine 

microscopically for the same points as under 
bronchi and for Ihc pneumococcus -Pneu¬ 
monia. 

3. Expectoration not chocolate-coloured nor 

bloody— Diseases of lungs and pleura other 
than above. 

C. Symptoms pointing to the circulatory system 

1. Marked collapse aft er exposure to great heat (especially 

associated with high atmospheric humidity) or to the 
sun's rays. There may or may not have been initial 
fever— Heat syncope. 

2. Disturbed action of the heart, with severe constitu¬ 

tional symptoms and petechial eruption— Infective 
endocarditis. 


96 
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D. Symptoms pointing to the urinary system *— 

(a) Urine black, due to haemoglobin:— 

1. Following on a dose of quinine —Quinine hamo- 

globinuria. 

2. With malarial parasites in numbers in blood— 

Malarial luemoglobinitria. 

3. Not associated with quinine or malarial parasites 

in numbers in the blood —lilackwater fever. 

4. Associated with the administration of some drug 

such as chlorate of potash for a sore throat— 
Toxic hemnoglabi « uria . 

(ft) Suppression or m.uked diminution of the urine:- - 

Different in l e by the history of the case, the region of 
infection, the picseitcc or absence of Fagot’s sign, 
black vomit,, etc. -Hlaelncatcr fever or Yellow fever. 
(1) Passage of large quant it ies ol urine:— 

Examine foi malarial parasites or other signs of 
malaria • c.g. , enlaiged and tender spleen-- 
Pcrnii ions malaria. 

[d\ 15 ih in the urine:- - 

1. Associated with lnemoglobin filacktralcr fever. 

2 . Not associated with ha-moglobin:— 

(A) I11 epidemic form: 

Examine blood and mine for spiroclnetes. 

(id Mild cases Icterus castretisis levis. 
(11.1 Seven* case with luemorrhages-- 
I items caslrcnsis gravis [Weil’s 
disease). 

(B) Not in epidemic form:— 

No spirorha-i.es. During or after an attack 
of typhoid 01 paratyphoid fe.ver— Bacillary 
jaundice 1 Enteric jaundice). 

E. Symptoms pointing to the rcptoduclivc system :— 

(<d Chill, sudden pain and swelling along the spermatic 
cord, with often severe fever, but no erysipelatous 
appearance of the skin — Endemic fnniculitis. 

(6) Fever after childbirth. Examine the aseptically 
collected uterine discharge for streptococci and 
otliei organisms Puerperal fever. 

F. Symptoms pointing to the lymphatic system 

[a) Cervical glands enlarged:— 

1. Most marked on the left side, associated with 
obstinate constipation and mild symptoms. 
Puncture of glands reveals no organisms— 
Pfeiffer's glandular fever. 



BODY SYSTEMS 


1523 


*2. Most marked in the posterior triangles of both 
sides of the neck. History of residence in sleep¬ 
ing sickness areas. Glandular fluid obtained by 
puncture shows trypanosomes — Trypanosomi¬ 
asis . 

3. Enlarged glands in neck and other parts. GSdema 

of face with characteristic crepitation. Fugitive 
{edemas in various parts. Enlarged and tender 
spleen. Enlarged liver. Increase in size of the 
thyroid gland. Residence in Tropical South 
America— Chagas’ disease. 

(6) Lymph glands anywhere enlarged :— 

4. Pain in some lymph glands: tender, enlarged, 

freely movable under skin. Search area drained 
by lymphaf ics going to gland for circular vesicle 
or small black or brownish necrotic area indica¬ 
tive of a bite. Puncture of glands shows 110 
bipolar plague bacilli. History of residence in 
the Akitaken and Xugataken of the Island of 
Nippon, Japan -Tsntsugamushi disease. 

(c) Inguinal or axillary glands enlarged:— 

5. Acute onset, high fever, great prostration. Punc- 

1111 e of glands reveals plague bacilli Plague. 
h. Gradual onset, shghl fever. Very mild symptoms, 
mulai*e, pain on walking. Inguinal or crural 
gland*enlarged, hard, very painful 011 pressure. 
Puncture shows sterile fluid— Climatic Imho. 

7. Glands cnlaiged, inflamed, or suppurating, with 

chancre on penis, septic wound, or ulcer or 
gonorrlural infection— Septic infections. 

8. Occurring in the course of one of the enteroidea 

fevers —Inlestinal infections. 

9. High fever, lymphangitis, associated with an 

erysipelatous condition of the skin. Blood 
examination during night (or during the day in 
certain cases) reveals microfilaria — Filarial 
lymphadenitis. , 

G. Symptoms pointing to the muscular system :— 

(a) Remittent or intermittent fever, with rheumatoid 
pains and abscesses in various parts of the body— 
Afyositis purulenia tropica. 

(h) Remittent fever, with rheumatoid pains, but no 
abscess formation. (Edematous patches often 
present, marked cosinophilia— Trichinosis. 

H. Symptoms pointing to the osseous system .*— 

(a) Pain and tenderness, especially near a joint— Osteo¬ 
myelitis. 
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(b) Sudden attack ol fever, with great tenderness over, 

and pain in, the os calcis or other tarsal bone, which 
begins to increase in size —Endemic enlargement of 
the os calcis. 

I. Symptoms pointing to the connective tissue - 

RigorsNvith fever and aching or dragging sensation, and 
outline of a worm under the skin of affected area— 
Dracontiasis. 

J. Symptoms pointing to the nervous system 

{a) Almost any acute sign or symptom pointing to the 
nervous system, including signs of mania, melan¬ 
cholia, or dementia, and associated with fever, with 
or without enlargement of the*spleen. Examine 
blood for malarial parasites or mononucleosis— 
Malaria. 

(h) Signs of meningitis present— e.g., Kernig’s sign, re¬ 
traction of tlu* head, etc. Examine ccrebro-spinal 
fluid:— 

1. Polymorphonuclear leucocytes and cocci present— 

Epidemic cerebrospinal meningitis. 

2. Trypanosomes present ; also in juice from enlarged 

heck glands. Residence in Tropical Africa— 

Sleeping sickness. 

(c) Signs of acute alcoholism:— 

If picked up by the police, even if there is a smell of 
alcohol, examine spleen and take blood films if 
necessary. Drunk or dying in the tropics is often a 
question of alcoholism or malaria. Fever may be 
absent in both instances —Acute alcoholism or 
malaria. 


D. DERANGEMENT OF SOME ORGAN. 

The signs and symptoms associated with some organ of the bedy 
may be considered under the following headings:— 

r. 'File Spleen. 

2. The. l.iver. 

3. The Pancreas. 

4. The Suprarenal Capsules. 

5. The Parotid. 

A. The spleen :— 

I. Enlargement slight :— 

Rose-coloured spots on the abdomen. Symptoms of 
typhoid fever. Make blood cultures and faecal cultures 
—Enteroidea fevers. 
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II. Enlarged and tender :— 

(«) Examine blood films for malarial parasites and for 
spirochsetes— Malaria or Relapsing fevers. 

( b ) With oedema of the face and enlargement of the 

thyroid and lymphatic glands and Uyer. Residence 
in South America— Chagas* American trypano¬ 
somiasis. * 

III. Enlargement considerable :— 

(a) Generally a history of illness lasting some time, of 
which present fever is only a recurrence. Firm 
enlargement. Malarial parasites in blood— Exacer¬ 
bation of chronic malaria. 

{b) No malarial parasites in the blood:— 

Great increase in white blood cells with myelocytes— 
Leukaemia. 

(c) No malarial parasites and no great increase of leuco¬ 

cytes in t he blood:— 

1. Splenic or hepatic puncture shows Lcishman- 

Donovau bodies Kala-azar. 

2 . Shows no Leishman-I )onovau bodies Febrile 

splenomegaly. 

J. Toxoplasma bodies present Toxoplasmosis. 

B. The liver :— 

Enlarged and tender: 

1. Pain in the. right shoulder, rigidity of right rectus, 

diminution of movement of right side of the dia¬ 
phragm. Examine motions for amoebic cysts and 
the blood for mononucleosis (present) and malarial 
parasites (absent) - Atna-bic liver abscess. 

2. Signs of severe septic infection, jaundice, etc. If 

origin of sepsis not evident, examine fa.*ces for intes¬ 
tinal worms and for enteroidea micro-organisms— 
Multiple septic liver abscesses. 

3. Slight yellowish tinge in the sclerotic, seldom signs of 

general jaundice. Patient not seriously ill. No 
amcebiasis— Tropical liver. 

C. The pancreas :— 

I. With intense pain in the upper and left part of the abdomen, 
which is distended with gas; vomiting and constipation— 
Acute pancreatitis. 

II. Signs and symptoms of diabetes: threatened Kussmaul’s 
coma. Recurrent attacks of fever every other day. 
Examine for malarial parasites: if absent and if only 
polymorphonucleosis give a few doses of quinine and 
note action on fever— Malaria and diabetes. 
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I). Suprarenal capsules :— 

Signs suggestive of acute peritonitis— i.e., high fever, distended 
tympanitic abdomen, quick pulse. No effusion into abdo¬ 
minal cavity. Examine blood for malarial parasites and for 
mononucleosis. If absent, give quinine and again test blood 
-Acute malaria attacking suprarenale. 

K. Parotid glands 

Gainful tender swelling of paiotid, especially ii bilateral— 
Mumps. 


II. ACUTE FEVERS WITHOUT STRIKING PHYSICAL SIGN. 

A Patient is carrying on his ordinary work 

I. Fever is intermittent, every third oi fourth day. Examine 
spleen for enlargement and tenderness, and examine blood 
lor malarial parasites and mononucleosis, which may be 
absent. Clinical symptoms alone may be positive-- 
Malarial jevers. 

II. Fevei is quotidian. Examine spleen lor tenderness and 
enlargement. Examine blood for malarial parasites 
and mononucleosis, li none, gi\e quinine and note 
action on lever -■ Malaria. 

HI. No malarial parasites, and quinine therapy wit bout effect:— 

(a) Pulse dicrolie: slow in piopoition to the temperature. 

History ol several days’ indisposition. Tongue 
furred, constipation, or diarrhoea. Gurgling on 
pressure in right iliac region. Make blood and 
fiec.d cultuies. and examine for enteroidea organisms 
- -Ii nler oidea grou p of Jevers . 

(b) Pulse not dicrotic; slow m proportion to the tempera¬ 

ture.. Attack sudden, with at first pain and tender¬ 
ness, which later disappear in the region of the 
appendix. No malarial parasites in blood- Canr 
gre.n mts appendic if is . 

(c) Abrupt onset, catarrhal symptoms, with sensation of 

considetable illness and with generalized pains, often 
in epidemic lorm -- Influenza. 

( d) With or without signs of bronchitis, enlargement of 

liver and spleen, or with signs of broncho-pneumonia. 
Examine sputum for tubercle bacilli, or if lung 
symptoms absent test cuti-re.aetion- Acute phthisis 
or tuberculosis. 

(c) Gradual onset, temperature increasing every night. 
Headache and rheumatoid pains in body and limbs. 
Tongue furred. Blood cultures for M. meliiensis 
and 71 /. paramelitensis— Undid ant fever. 
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B. Patient unable to carry on his usual duties ;— 

(a) Liver and lymphatic glands enlarged. Spleen not en¬ 

larged. Examine blood. Signs of great destruction of 
red blood-corpuscles (presence of Bartonella bacilliformis). 
Residence in Peru —Oroya fever. 

(b) Sudden onset, with injected conjunctive (pink eye), high 

fever, comparatively slow pulse. Severe rheumatoid 
pains. Liver and spleen normal. Patient irritable, 
with pain in head and eyes, and may be delirious. 
Endemic area Uu'Phlebotomus llios - Pappalaci fever. 

(c) Sudden onset, with severe pain in some part of the body 

or all over the body. With or without enlargement of 
the lymph glands, with generally a maculo-papular erup¬ 
tion on the third or fourth day. Conjuncli\,v injected. 
Fauces congested. Pulse increases pioportinnately with 
the fever. Endemic area tor sU-gomyia (perhaps also 
for Culex fatigans) -Dengue fever. 

[d\ Sudden onset. Mvpeia-Sihesia over shins. Pams in the 
legs. Often slight splenic: enlargement. Mononucleosis 
in blood. May or may not be history of asocial ion with 
lice. Blood examination exeludes malaiia, relapsing 
fever, etc. -Trent hfever. 

(rl Sudden onset, with 01 without r ignis and pains. Examine 
blood for 111alari.il parasites-.l/a/arur. 

(/) Gradual onset. Signs of elite'tic fever. Make blood and 
ht'cal cult ures- -JCntemUea group oj feeers. 

(g) Blood examination reveals maikccl polymorphonuclear in¬ 

crease. Examine gum*', teeth, ear, nose, throat, lingers, 
toes, bones, and e\erv orilice ol tbe body, for possible 
source of infection; make blood cultures Scptictemia. 

(h) Blood examination. Examine night and day blood for 

microfilaria* - /• ilariusis. 


(i ) Examine f.eces for intestinal eggs. especially alter a purga¬ 
tive- Toxccmias due in intestinal leorms. 


(j) Gradual onset, with marked pains in the joints, profuse 

sweating, high fever, and relatively slow pulse, purred 
tongue Undul ant fever. 

( k ) Sudden onset, with hyperpyrexia, delirium, or coma asso¬ 

ciated with high atmospheric temperature's - Thermic 
fever [heat-stroke). 

(/) Sudden onset, with or without history of fever. Syncope 
associated with high atmospheric lemperalurcs --Heat 
syncope. 
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FEVERS OF MORE THAN EIGHT DAYS’ 

DURATION. 

Fevers of more than eight days’ and less than six weeks’ duration 

may be classified as follows:— 

A. Fever oj intermittent type ■ 

With malarial parasites or pigment in blood or with enlarged 
spleen:— 

1 . Fever every day— Quotidian malaria. 

H. Intermittent fever every third day —Tertian malaria. 

III. Intermittent fever every fourth day— Quartan malaria. 

B. Fever of the relapsing type :— 

I. Without malari:il parasites or pigment, and not reacting 
to quinine therapy. Intervals between attacks several 
days. During attack spirochaitcs in blood— Relapsing 
fevers. 

IT. With malarial parasites ami no signs of spirochetes, and 
reacting to quinine, therapy -Malaria. 

111 . Without parasites, and only one or two relapses; not 
reacting to quinine therapy. Alter a long fever pre¬ 
sumed or proved to be euieroidea in type. Examine 
faeces and urine for euieroidea organisms— Entcroidea 
type of fever. 

C. Fever remittent or continuous :— 

I. Reacting to quinine t hcrapy— Malaria. 

II. Not reacting to quinine therapy. 

A. WITH MARKED PHYSICAL SIGNS. 

1. Well-defined local pain and tenderness ■— 

Examine blood films. Leucocvtosis, blood cultures, urine 
cultures. Lastly, examine cerebro-spinal fluid (earlier 
if head or spine symptoms) Scpticcemias or toxamias 
due to foci of deep suppuratitm. 

2. Signs of lung disease :— 

Examine sputum:— 

(a) Tubercle bacilli -Tuberculosis. 

(b) Other organisms and signs of pneumonia— 

Broncho-pneumonia. 

3. Organic cardiac murmurs :— 

With or without petechial eruptions. Signs of gonorrhoea 
or rheumatism— Infective endocarditis. 

4. Nervous symptoms :— 

Pain in the head, retraction of the head. Kernig’s sign. 
Examine cerebro-spinal fluid— Meningitis. 
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5. Skin eruptions :— 

{a) Rose-red spots— Enteric fevers. 

(ft) Flushing of the face, with subcuticular mottling and 
severe symptoms. Typical eruption on fourth day— 
Typhus fever. 

(c) Purulent discharge from nose. Bullae, nodules, and 

ulcers in skin, with papulo-pustular eruption. 
Work with horses— Glanders. 

(d) Pustular erupt Ion—Glanders. 

(e) Dark or black pigmentation— Addison’s disease. 

6. Enlarged lymphatic glands— Hodgkin’s disease. 

7. Tenderness in a bone, especially near a joint. Blood 

cultures— Osteomyelitis. 

8. Nodules and tenderness in muscles. Puncture the nodules 

and examine:— 

{a) Pus -Purulent myositis. 

(A) Filar ia— Pilariasis. 

9. Splenic enlargement: ■ 

Examine blood: - 

(a) Marked ima ease of lymphocytes or leucocytes with 
myelocytes - Leukemia. 

(ft) Malarial parasites or pigment in leucocytes— 
Malaria. 

Splenic or hepatic puncture 

{a) Malarial parasites or pigment— Malaria. 

(ft) Leishmania parasites— Kala-azar. 

(cl Absence of Leislunutiin parasites— Splenomegaly , 
febrile form. 

[it) Toxoplasma bodies present Toxoplasmosis. 


B. WITHOUT MARKED PHYSICAL SIGNS. 

A. Intermittent fevers : - 

I. Fever every third or fourth day— Malaria. 

II. Fever every day. Examine blood:— 

1. Malarial parasites or distinct mononucleosis- Malaria. 

2. Malarial parasites absent; distinct polymorpholeuco- 

cytosis— Septic fevers. 

B. Relapsing fevers :— 

Fever for several days after period of apyrexia— Relapsing 
fevers. 

C. Remittent and continuous fevers : — 

I. Benefited by quinine, with or without parasites in blood— 
Malaria. 
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II. Not benefited by quinine:— 

(a) Test the serum reactions for typhoid .and the para¬ 
typhoids, and the other common enteroide organ¬ 
isms of the period and locality. Confirm by blood 
cultures—large quantities, io cx., of blood taken 
a< night—or by hecal cultures -Enter vide a group. 

[IA Test for Mediterranean fever bv inn reactions and 
blood cultures T militant fever. 

(r) Culture of aseptirally collected urine Pyelitis. 

[d) Examine motions for eggs ol intestinal worms In¬ 
testinal toxaemias due to worms. 

(c) Wasscrmann react ion- Syphilis. 

(f) Cuti reaction for tuberculosis Tuberculosis. 

(g) Other causes having been excluded. Bodily tempera¬ 

ture ()q°-ioi ’ K.: shows only slight rise once a day. 
Patient indisposed during the attack— Low inter - 
mitt nit fever. 

(h) Patient residing in locality with high atmospheric 

temperatures. Patient not indisposed during the 
attack • /xiu heat fever. 

(it Same as m (g), bin in children with higher tempeia- 
tures, io’ -io| I'., or moie ■ High intermittent 
Jcve-rs. 

CHRONIC FEVERS. 

By the term* chronic levers ’ we mean those which continue longer 
than six weeks. 

A. Intermittent in tv be.: 

V t 

I. Occurring every tliiid day, *vith enlargemeni of the spleen 
and malarial parasites, or yielding to quinine therapy— 
Tertian malaria. 

II. Occurring every fourth day, with enlargement of the 
spleen, and malarial parasites or pigment in the blood, 
or yielding to quinine tlieiapy- Quartan malaria. 

III. Occurring every day, w ; th enlaigement of the spleen and 

malarial parasites, yielding to quinine therapy— 
Quotidian malaria. 

B. Relapsing in type :— 

Attacks of fever lasting a few days, separated by intervals of 
several days, with severe symptoms. Examine blood for 
spirochetes. If necessary, inject monkeys and examine 
blood during an attack of fever for spirochades— Relapsing 
fevers. 
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C. Remittent or continuous in type :— 

I. Benefited by quinine therapy— Malaria. 

II. Apparently not benefited by quinine therapy: — 

(a) Ulcers or tumours present in some part of the body. 

Examine thoroughly, including nose, naso-pharynx, 
and all apertures of’ body. Especially examine the 
teeth, particularly crowned teeth or bridges. Ex¬ 
amine fingers and toes carefully— Septic infection or 
absorption. 

(b) Cutaneous dark pigmentation a marked feature :— 

1. Examine, spleen for enlargement and blood for 

malarial parasites or mononucleosis. Insuffi¬ 
cient quinine administered— Malaria. 

2. Fever generally absent No signs of malaria. 

Vomiting at times. Weakness, etc.— Addison’s 
disease. 

(c) Spleiii: enlargement a marked feature 

I. Examine blood films:-- 
No malarial parasites seen. 

fA) Marked increase in white cells, lymphocytes, 
or with mvelocvtes / cukumia. 

(Bt Having excluded leuka-mia, but not'before, 
examine blood obtained by splenic punc¬ 
ture:--- 

1. Malarial pigment or parasites present— 

Malaria. 

2. Leishmau-Donovan bodies present— Kala- 

a:ar. 

3. Leislmian - Donovan bodies absent — 

Febrile splenomeaal v. 

4. Toxoplasma-like bodies present— Toxo¬ 

plasmatic febrile splenomegaly. 

5. All parasites absent— Pseudo-kala-azar. 

(d) (Edema a marked feature ;- - 

I. Examine blood for malarial pigment, parasites, 
or mononucleosis, and the spleen foi enlarge- 
. inent —Chronic malaria. 

II. No signs of malaria:— 

(A) Examine motions for eggs of intestinal 
worms, especially ancylostoma ova — 
A nkylostomiasis. 

(b) No eggs or signs of worms. In South 
America. Examine blood during an attack 
of fever for trypanosomes— Chagas’ 

disease. 
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(e) Intestinal indigestion a marked feature :— 

I. Examine motions after test-meal for muscle 
fibres, fat globules; extract fat. Examine urine 
for Cammidge’s reaction. Fever not a marked 
symptom— Chronic pancreatitis. 

II. Attacks of fever a marked symptom. No muscle 
fibres, etc., in motions. No Cammidge’s urin¬ 
ary reaction. Examine fjeces after a purge for 
eggs of intestinal worms, and if absent, for 
micro-organisms of proteus and allied groups— 
Intestinal infections and loxamias in helmin¬ 
thiasis. 

(/) Enlarged lymphatic glands a marked feature :— 

I. Fever not a marked feature; glands very much 

enlarged in many parts of the body. No very 
great increase in the number of leucocytes-- 
Hodgkin’s disease. 

II. Attacks of lever a marked feature. Glands only 

moderately enlarged, especially in the posterior 
triangles ol the nock. Residence in Tropical 
Africa. Examine gland juice for trypunosomes 
—Sleeping sickness. 

Summary. 

This small sketch of the diagnosis of certain tropical fevers may 
be found useful when read in conjunction with the preceding 
chapters. We would, however, again emphasize the point that 
the only method of diagnosing fevers is by long bedside experience, 
associated with careful laboratory work. 
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CHAPTER LXI 

FRAMBCKSIA TROPICA 


Synonyms—Definition —History - l‘.oogra pineal distribution etiology— 

Histopa tliologv -Symptomatology Diagnosis-- l*iognosis-- Treatment 
—Prophylaxis- -Kelurem os. 


Synonyms. —In tile British ColonieM tin* disease is usuallv called 
‘ yaw-' 1 : in the French colonies ‘ pian.’ In Venezuela and other 
South American countries tin* name' lnibas ’ is much used. German 
and Italian authors generally use the term ‘ Framlxrsia,' which was 
first used by Sauvage in 1750 on account of the rnspberrv-like 
appearance of the eruptive elements. Charlouis in 1NN2 suggested 
the term ‘ Polypa])illoma tropiemn': Nor., Stevenel, and Iman 
introduced the term ' Castellani's spirocluetosis,’ I)a Matta ‘Cas- 
tellani's treponemosis.’ and Violle the term ‘ cutaneous spirochie- 
tosis.' Other loc.il names are ‘gattoo* (West Const ot Africa), 
1 dubi' (Gold Co«ist), ‘ Iramosi 1 (Calabar), ‘ ab oukine 1 (Gaboon), 
‘ nkoulou,’ ‘ teti.i’ (Congo Coast), ‘ moinba ’ (Angola), ' parangi ’ 
(Ceylon), ' buena' (Burma), ‘ puru ’ (Borneo, Federated Malay 
States), 'patch' (Dutch Indies), ‘tonga’ (New Caledonia and 
Loyalty Islands), ‘coco' (Fiji), * tona ' (Tonga Island), ‘ lupani 
tono' (Samoa), ‘gabs pat ei os’ (some parts of tlu* Philippine 
Islands), ‘ ki-mo ’ (French Indo-Cliina). 

Definition. —A tropical specific intentions and contagious disease 
caused by Treponema pertenue Castellani, and characterized by a 
frambiesiform granulomatous erupt ion. 

History. —It has been suggested by llume, Adams, and others that 
frambcesia was the disease which afflicted the Israelites during their 


emigration from Egypt, and that there lore the term ‘ saraat ’ 
in the thirteenth chapter of Leviticus does not mean leprosy, as 
usually trauslate.il. Ali Abbas and Avicenna, who wrote at the 
end of the tenth century, mention a disease called ‘ safat,' or 
‘ sahafati,' with symptoms not unlike those, of frambeesia; but most 
authors are of the opinion that tlu* disease referred to by the two 
Arabian physicians was syphilis. The study of the disease first 
began to engage the attention of European physicians after the 
discovery ot America. Oviedo y Valdez (1478-1557) describes it in 
his work, ‘ Historia General e Natural de las Indias.' Piso (1648) 
refers to the malady in his work, ‘ De Medicina Brasiliensis.’ Roche¬ 
fort (1656), Raymond Breton (1665), and I-abat (1694), report it 
from the West Indies, stating that it occurs frequently among the 
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natives (Caribs), who called it ‘ pyans,' or 4 yaya.' Bontius, in 1718, 
reported that framboesia was endemic not only in the West Indies, 
but also in Java, Sumatra, and other Dutch colonies of the East, 
where it was known by the name of ‘ anboyna pox,’ or 4 pimple.' 
In the days of the slave-trade, outbreaks of framboesia frequently 
occurred in the crowded ships carrying African slaves to America. 
Special hospitals for the isolation and treatment of slaves suffering 
from the disease were built on all the important estates in the West 
Indies. Occasionally in the countries in which it is endemic the 
disease may increase to such an extent as to cause veritable epi¬ 
demics. An example of such an epidemic occurred in Dominica in 
1871, when two special segregation hospitals had to be built for 
framboesia patients. 

In 1769 an outbreak of a peculiar disease occurred in Scotland. 
It was called ' sibbens,’ or ' -dwells ’ (sivri, Celtic for raspberry), 
and was apparently imported by sailors belonging to a vessel coming 
from the West Indies, which was wrecked off Wigton in Cumberland. 

The so-called ' button scurvy ' of Ireland, endemic there in the 
eighteenth and the beginning of the nineteenth centuries; the 
4 radesyge,’. which broke out m Sweden and Norway in 1710; and 
the ‘ mai dc cliicot ’ in Canada, have like.wisc been considered by 
some writers to be forms of framboesia. 

Several authors have endeavoured to distinguish between 'yaws/ 

' pian,’' boubas,’ and' parangi ’; but those who have had the oppor¬ 
tunity to study the disease in different countries have all come to 
the conclusion that ' yaws,’ ' pian,’ * boubas,’ and 4 parangi,' are 
simply different names for the same disease, though of course each 
of these terms is often used by natives to cover several closely 
allied conditions. The term * boubas,’ for instance, is used by the 
inhabitants of Brazil for various ulcerative conditions, such as 
framlxesia, leishmaniasis, and blastomycosis, but most of the 
medical South American authorities use it as a synonym for fram- 
biesia. Unfortunately, Breda used it to denote a form of leish¬ 
maniasis, and caused much confusion. The experimental researches 
of one of us in cases of framtxesia contracted in different parts of 
the world (tropical America, East and West Africa, etc.) show that 
‘ yaws,’ ' pian,’ ‘ boubas,' and ' parangi,' are merely synonyms, 
but it is possible that there may be. several varieties of the spiro- 
chaet e which is the cause, of t he disease. 

Since the time of Lnbat several authors have upheld the syphilitic 
nature of framboesia. This theory was supported at one time by 
Sir J. Hutchinson. In recent tinies the. disease has been investi¬ 
gated, both clinically and experimentally, by a large number of 
observers. 

In 1882 Charlouis proved by act ual experiment that syphilis and 
framboesia are two different maladies. The clinioal investigation of 
the disease by Numa Rat was also of great value. His report, 
published in 1891, has become classical. 

Among the more recent -observers who have investigated the 
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disease in various parts of tin: tropics are Noisser, Daniels, Wellman, 
Jcanselme, Powell, Braush, Marlin, Halborstadter, von Prowazek, 
Ashburn, J. Craig, Nichols, Strong, Flu, Noc, Stevenel, Iman, 
Da Matta, Spronk, Shcnuan, Schii finer, Maul, and many others. 

Geographical Distribution. —Framboesia is essentially a tropical 
disease, as few, if .any, genuine cases have been reported from 
places outside the tropical and subtropical zone, and in the tropics 
itisnevei found on the mountains and cold districts, as we remarked 
in the previous editions of this manual. Bahr slates that cases 
who have contacted the disease at a higher elevation than 800 feet 
are very rare. At the picsent time a skin disease not unlike 
frainbeesia has been reported Jrom Greece by several writers. 
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Africa.- The disease till recently was said to be very rare in 
the northern regions of 1J10 continent, though some cases were 
reported from Algeria: the researches of (rabbi and Sabella have 
demonstrated, howowr. that it is common in Tripoli. It is appar¬ 
ently rare in Egypt, though, according to some writers, it is 
observed fairly frequently in the Sudan. Tt is very common on 
the West Coast, especially on the Gaboon Kner, in the Congo Free 
State, and in Angola. The disease is quite commQn in Nigeria, 
ft is also found in Mozambique, in Madagascar, and the Comoro 
Islands, hi Uganda and the region of the Great Lakes it is occa¬ 
sionally met with. It has been noted among the Kaffirs in South 
Africa, near Kimberley, by Griffith, and by many other observers 
in several other districts of South Africa, Rhodesia, and Nvasaland. 

Asia .—The disease is very common in the Malay Peninsula, 
Assam, Upper Burma, Siam, Java, Batavia, and is extremely 
frequent in Ceylon, where the number of cases treated in the 
Government Hospitals during the last ten yeais has been on the 
average 3,500 per year, and it must be noted that the patients 
treated in hospitals represent only a small portion of all the cases. 
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In India it is very rare, though small outbreaks of the disease 
have been described by various observers. It occurs in certain 
part s of China, but is unknown in Japan and the central and western 
regions of the Asiatic continent. It is present in the Philippine 
Islands. 

America.— -It is very common in the West Indies, and occurs in 
British Guiana, Venezuela, Colombia, and Brazil. Cases have been 
reported from the southern United States, but never from the 
northern States nor from Canada. Recently Wood has recorded 
a case in a white child in North Carolina. ‘ I 

Australasia. —The disease is present in Northern Australia, and 
occurs frequently in many of the Pacific Ocean islands—Samoa, 
Mew Hebrides, New Caledonia, and Fiji. It is absent in New 
Zealand and Tasmania. 

AStiology.- -Different kinds of bacteria have been described as 
causative agents of frambcesia. Eijkman found some peculiar 
bacilli: Pariez observed numerous micrococci; Powell, in 1896, culti- 
valod from two cases a yeast: Nicholls and Watts, in 1899, isolated 
a coccus which, inoculated into animals, failed to reproduce the 
disease. In February, 1905, Castellani observed a Treponema, or 
spirillum, as he thought it at the time. This organism, which he 
called T. pertenue, is now generally admitted to be the cause of the 
disease. For the description of the organism, see p. 457. 

Incidence of the T. pertenue in Framlvrsia Lesions.— The presence 
of the Treponema is constant in the primary lesion and in the un¬ 
broken papules of the general eruption. Tt may be found in the 
spleen, lymphatic glands, and bone-marrow. In the blood it has 
not yet been demonstrated microscopically, though there is no 
doubt that the blood of the general circulation is infectious, inas¬ 
much as monkeys inoculated with it develop typical yaws lesions 
in which the Treponema is abundantly present. The Treponema is 
absent in the cerebio-spinal fluid, and generally in the tertiary 
lesions. 

Bacteriological Flora found in Open Sores of Frambcesia. —While 
T. pertenue is the only germ found in the non-ulceraied lesions, the 
ulcerat ed lesions of frambtesia are soon invaded by all kinds of germs. 
Apart from innumerable bacteria, various kinds of spirochades are 
present. One form is rather thick, and takes up the stain easily. 
It is morphologically very similar to the Spirochceta refringens of 
Schaudinn. Another form is-thin, delicate, with coils varying in 
size and number, and with blunt extremities—S. obtusa Castellani. 
A third form is likewise thin and delicate, but tapers at both ends 
— S. acuminata Castellani: T. pertenue is also present in jnany 
cases. 

Inoculation Experiments of Frambcesia in Man. —Panlet, in 
1848, inoculated fourteen negroes with the secretion taken from 
framboetic granulomata. All of them developed frambcesia, the 
inoculation period varying from twelve to twenty days, when at 
the sea f of inoculation in ten cases the first nodule appeared, soon 
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followed by a typical general eruption. In two cases apparently 
the eruption did not start from the seat of inoculation. 

Charlouis, in 1881, inoculated thirty-two Chinese prisoners, who 
had never suffered from the disease, with crusts and scrapings from 
a case of yaws. The disease developed ill twenty-eight of them, 
beginning invariably at the seat of inoculation. Moreover, he 
inoculated a iiative suffering from typical yaws with syphilis. The 
inoculation was quite successful, a primary syphilitic sore develop¬ 
ing, followed by all the usual types of secondary eruption. That 
yaws patients are not immune against syphilis is proved also by 
Powell and Nichols and others, who have described several cases 
of syphilis supervening on yaws. Syphilitic patients may contract 
framba^ia naturally and expiriiiientally. 

Inoculation Experi¬ 
ments in Monks vs and 


Other . Inimals. —Neis- 
ser, Prowazck, llalbei - 
stadicr in Java, and 
shortly afterwards C.is- 
icllaui in Ceylon, have 
shown that monkeys 
are susceptible to fnun- 
bcesia. According u> 
their experiments, tlu; 
inoculation period varies 
front a minimum of six¬ 
teen days to a maxi¬ 
mum of ninety-two. 
The appearance of the 
lesions developing at the 
seat of inoculation is 
practically the same in 
all cases—viz., an iniil- 



traled spot slowly in- Framucesia. 

creasing in size, and 

soon becoming moist, the secretion drying into a thick crust. 
Removal ol the crust exposes a raw, granulating, red surface. 

In the monkeys of a low class (genus Macacus, genus Semnopi- 
thccus) the eruption is, as a rule, localized to the scat of inoculation. 
The infection, however, is general, as is proved by the presence of 
T. pertenue in the spleen and lymphatic glands besides the local 
lesions. Halbcrstailier has obtained a general eruption in ourang- 
outangs. According to Castellani’s experiments, splenic blood, ob¬ 
tained by puncturing the spleen of a patient affected with fram- 
boesia, can reproduce the disease in monkeys. 1 he inoculation of 
the blood of the general circulation also may occasionally produce 
the disease. The inoculation of cerebro-spinal fluid into normal 


monkeys has always proved negative. . 

Neisser, Halberstadlcr, von Prowazek in Java, and later Casteliani 
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in Ceylon, have, proved that monkeys successfully inoculated with 
frambrcsia do not thereby become immune to syphilis, and, vice 
versa, monkeys successfully inoculated with syphilis do not thereby 
become immune to frambeesia. According to Levaditi, monkeys 
immunized for yaws do not acquire any immunity for syphilis, but 
monkeys immunized for syphilis may acquire a partial immunily 
for frambeesia. According to Ashbu’rn and Craig, monkeys of the 
species Cytiotnoteus philippinensis are susceptible to frambeesia, 
but not to syphilis. 

The following facts arc in favour of the 2 \ pertenue being the 
specific cause ot Irainlxesia:— 

1. In the noil-ulcerated papules, in the spleen, in the lymphatic 
glands of lrambuesia patients, as well as in inoculated monkeys, 
the T. pertenue is the only oiganihin piesent. No other germ 
can be demonstrated either microscopically or by cultural 
methods. 

2. The extract ol frainlxesia material containing the T. pertenue, 
but, so far as our pre>ent methods of investigation permit us to say, 
no other germs, is effective when inoculated into monkeys. 

3. The extract of Iramhu-'i.i muleiial from which the T. pertenue, 
has been removed by filtration becomes inert, and monkeys inocu¬ 
lated with it do not comiact the disease. 

Predisposing Causes.— is the ease, in oilier infectious diseases. 


dirt and other insanitary conditions la\our to a certain extent 
the development and dissemination ol the disease. The malady 
is rare among Jiuropeans, an also among the better-class natives, 
who live amidst good sail ry siirionndings. while it is veiy 
common among the vill.igei and low-caste natives, who live in 
uncleanly ovcrciowdrd Inns Se\ does not exercise any influence, 
nor does age to any great 1 Klein, though the. disease is moie fre¬ 
quently met with inclnldrn and voting people. The native prac¬ 
titioners of Ceylon are ino ined to ascnbe an important predis¬ 
posing influence to certain food-- home incriminate kind 


fish called ‘ balla mai,' olhei 


a ceteal known as 


kurrakan.’ 


Duprey inculpates in the West Indies the abuse ol mango fruit. 

Histopathology.- -I he histopntliolugy of framba-sia has been in¬ 
vestigated l>v Unna, Mar.lcml, Je.inselme, I'lehn, and more recently 
by Schutfner, Marshall, Sheiinan, Siehert, Ashburn, Craig, and Lobe. 
In the frambuetic papule* the surface epithelium is greatly increased 
in thickness, and numerous elongat cd down-growths arc seen. The 
epithelial layeis show many patches, in which the epithelial cells aie 
swollen, vacuolated, and degenerating. Small, sharply circum¬ 
scribed areas are also seen containing polymorphonuclear leucocytes 
and detritus. The layers near the coriuin and its processes are, 
however, almost normal in appearance. The connective-tissue 
corium forms a thin layer, from which narrow, elongated, papillary 
processes pass into the epithelium, some of them nearly reaching 
the surface. The corium is the seal of marked oedema. There is a 


diffuse cellular infiltration made up of polymorphonuclear leuco- 
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cytes, large and small mononuclear leucocytes, eosinophilcs, plasma 
cells, mast cells, connective-tissue cells, and some extravasated 
erythrocytes. In the older nodules t lie plasma cells are present 
in such enormous numbers as to dominate all the others. Macleod 
has shown that there is no perivascular mononuclear infiltration 
so characteristic of syphilis, nor 
any endothelial proliferation in 
the vessel walls. The framlxetic 
lesion also differs from that of 
syphilis in affecting the epithelium 
rather than the cutis, in the more 
considerable oedema, and in the 
absence, as a rule, of the giant 
cells. 

When the framboctic granulo- 
mat a have reached a cert ain st age, 
a very well-marked hyperkera¬ 
tosis is noticeable. One of us has 
called attention to the appearance 
of the films taken in the usual 
way from the granulomala, and 
stained according to Irishman's* 
method. In such films it is inter¬ 
esting to note the presence of a 
large number of polvcbromatic 
red blood cells of very different 
sizes, some much huger than the 
normal erythrocytes, some much 
smaller. They are stained deep 
or light blue instead of pink, and 
sometimes have a granular appear¬ 
ance. The leucocytes presetil in 
the films frequently contain in 
their protoplasm, and sometimes 
in their nuclei, roundish or oval, 
more or less deeply blue stained 
bodies, which arc probably poly¬ 
chromatic micro-ei ythroovles en¬ 
gulfed by phagocytes. Some of 
these bodies present peculiar Phimavv 

chromatin dots. In such films i # i-sion >k Vrvmriksoma huj.ou 

the Treponemata are almost con- rmt kh.ht Km h. 

stantly found. The Treponemata 

may be put in evidence also in sections by using the Volpino- 
Bcrtarelli or Levaditi’s silver staining, as used by Spronk, Shennan, 
and Sclniffner. The exaininalion of sections so stained shows that 



the parasite is mostly found in the epithelial layers. 

Symptomatology.— ^Tlie course of frambeesia maybe divided into 
three periods—a primary stage, comprising the development of the 
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primary lesion or framboesoma: a secondary or granulomatous si age, 
<1 tiring which tin* characteristic fraiubiclic granulomatous eruption 
appears: a tertiary or late stage, in which the late manifestations 
«1 the disease develop—deep ulcerations and gummatous-like 
nodules. A fourth period may perhaps be added (paraframboesial 
affections). This division into three or four periods is, of course, 
somewhat arbitrary, as symptoms considered to be characteristic 
of one period may make their appearance in another: tertiary 
symptoms, for instance, may appear during the secondary stage. 

It has been stated again and again that the whole course of the 
disease lasts from three to six months in children, and six to twelve 
in adults, but according to our experience it has a much longer 
duration, and unless it becomes extinct after the secondary stage 
it may extend to many years. Indeed, we believe that in a certain 
number of cases, although t here are periods during which the pat ient 
is apparently free from symptoms, the infection is merely latent, 
and sooner or later gives rise to renewed manifestations. 

The Primary Stage: Framboesoma.— After a period of incu¬ 
bation, varying in time between two to four weeks, characterized 
often by signs of malaise, rheumatoid pains, headache, irregular 
rise of temperature, the primary lesion or framboesoma appears at 
the seat of inoculation, which is always extragenital. The primary 
lesion is a papule, which alter about a week becomes moist, develop¬ 
ing a yellowish secretion, which dries into a crust. Often at the 
place of inoculation several papules appear, become moist, and 
coalesce into a single element, cov«rcd by a thick crust. If after 
some days the crust is removed, the primary sore will appear as an 
ulcer, not rarely of large dimensions, with clean-cut edges and a 
granulating fundus. This nicer may heal, leaving a whitish scar, 
which may later become pigmented: or in other cases it may 
develop into a granulomatous mass, not dissimilar to the granulo- 
mata of the secondary eruption, which appear later on, but fre¬ 
quently much larger. This large single projecting nodule is called 
'mother yaw,’ or ‘ maman pian ’ in French patois, ' buba madro ’ 
in Columbia of South America. Occasionally round it, before the 
general eruption begins, several smaller granulomata develop like 
satellites. The primary sore never feels indurated, and is often 
painful during the first stage of development. Later it maybe, quite 
painless. Occasionally there may be pruritus. The proximal 
lymphatic glands may become hard and enlarged, but they do not 
suppurate. 

The seat of the primary sore is usually extragonital. The lesion 
may develop on an old ulceration, an itch pustule, an insect bite, u 
wound, or a vaccination mark. The smallest abrasion is sufficient 
for the entrance, of the virus. Most of our female patients pre¬ 
sented the primary sore on one of the mammae, developing on some 
crack or abrasion of the nipple and areola. In several other women 
the primary lesion was found on the skin of the trunk, just above 
the nip, this being due to the custom of the Ceylon woman carrying 
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her child astride of the hip. Any frambociic dement present on 
the scrotum or nates of the child, being continually rubbed against 
the skin of the mother, is likely to cause infection in the latter 
through any slight abrasion already present, or brought about by 
the friction. In men and children the primary lesion is frequently 
found on the hands, arms, and legs, but it may develop on any 
part of the body. 



Fig. OSS.—Child with General Granulomato Fruitions, and 
Mother with thf Primary Lesion (I'kamhcksoma) on hijf Left Mamma. 

The primary lesion or frambersoma may heal before the general 
eruption begins, but, as a rule, is still present when the secondary 
eruption appears. We observed a case in which the primary lesion 
was still present six months after its first appearance, anil when 
the secondary granulomatous eruption had nearly undergone com¬ 
plete involution. The duration of the primary lesion, therefore, 
may vary between a few weeks and several months. The primary 
lesion leaves a whitish scar, which later on may become pigmented. 





* 5 « 


FRA MRCESFA TROPICA 


In some cases the scar is small ancl smooth, in ot hers it is large and 
very thick. It is to be noted, however, that in Ceylon the dis¬ 
figuring scar so frequently seen is partly due to thc*custom the 
natives have of cauterizing the sore deeply by very primitive 
methods. Tn other cases the large disfiguring cicatrix is due to 
the framboesoma having developed pn an old ulcer, which on healing 
leaves a coarse scar. 
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The Secondary or Granulomatous Stage.- -The. general erupt ion 
usually begins bed ween one and 11n eo months after the first appear¬ 
ance of the primary lesion. It is preceded by malaise, headache, 
severe pains in the muscles, joini s, and hones. In some cases t here 
may be fever of an intermittent type. Tlu; patient, however, is 
ordinarily able t o at tend to his work. The general erupt ion develops 
as follows: minute roundish papules, the size of pin-heads, appear 
on various parts of the body; some papules soon show a yellow 
point or minute yellow crust at their apex. Most of the papules 
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remain of practically the same size for many weeks, and disappear, 
leaving occasionally some furfuraccous patches: others become 
larger, several often coalescing, and frequently acquiring a dark 
areola in natives, a reddish one in Europeans. Some of the larger 
papules increase in size, and develop into the characteristic large 
granulomatous nodules covered with a crust, honey-yellow or 
brownish, formed of desiccated secretion. If the crust covering 
the granulomata be removed, there will be seen a raw surface 
throwing up red or yellowish fungoid granulations secreting a thin, 
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slightly purulent secretion, which soon dries into a crust. These 
framlxctic granulomata are of various size, from a large pea to a 
nut, and may be found on practically any part of the body. They 
are extremely common on the upper and lower limbs, and on the 
face. On the scalp they are very rare. They may form rings round 
the mouth and anus, and may enclose sound skin (so-called yaws 
ringworm). They may remain of the same size and appearance for 
months. Often, after a few weeks, the secretion diminishes, and 
a process of hyperkeratosis sets in. They then become of much 
harder consistency, and some of them, especially those on the 
dorsum of the feet and toes, may be covered with numerous small, 
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hard, verrucose-like protuberances. In the majority* of cases— 
within three to six months in children, and six to twelve months 
in .adults—-the granulomata dry up, shrink, and disappear, leaving 
dark liyperpigmentcd spots, or occasionally apigmented areas, on 
their site, which are most persistent. In some cases the granulo¬ 
matous eruption may continue for several years, new crops of 
nodules appearing from time to time in succession. Each iram- 
boetic granuloma generally undergoes involution within two to four 
months, leaving behind, as a rule, a dark area or, more rarely, a 
depigmented spot. Occasionally, however, the granuloma does not 
regress so soop. In one of our patients a single granuloma persist ed 
for two years after all the others had disappeared. 



Fig 691.- - 1 'RAMBCEbiA: Gknuhai. Krcjj-tion of the Secondary Stage 


The granulomata are seldom painful, unless they develop between 
the toes, on the soles of the feet, or round tlie nails. They very 
often cause itching. The patient often exhales a peculiar offensive 
odour, which has been variously described as sour or musty. This 
is probably due to the growth of various bacteria, representing 
secondary infections beneath the crusts of the granulomata. This 
offensive odour is especially noticeable when the secondary infec¬ 
tion is due to bacilli of Vincent’s fusiform type and coarse spiro- 
cliaetes. In such cases, if the sores are well washed with pcrchloride 
solution for two or three days, these organisms disappear, and the 
smell is no longer noticeable, though the granulomata do not under¬ 
go any change. Though the framboetic granuloma is the charac- 
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Fig. —Frambcesia (Secondary Stage): General Eruption. 
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teristic eruption ol the secondary stage, there arc during this stage 
other types of eruption or frambaesidei —papular, scaly, and occa¬ 
sionally ulcerative. An average ordinary case will present at the 
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! Fu;. 695 —Fkambiesia: Granulomata on tiif. Heels of the Feet. 

same time several typical frambresiform granulomata, numerous 
small reddish papules with the epidermis intact, other papules 
which have become moist and are covered by a tiny yellow crust, 
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several furfuraceous patches here and there, and spots ot increased 
pigmentation at the plate of previous granulomata. Occasionally 
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Fig. 697.—Frambcesia: Lesions on Sole of Foot. 

some granulomata break down, and large irregular ulcers form, 
presenting in their centre reddish papillomatous masses, which in 
our experience do not usually heal spontaneously. At times in 
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the latter period of the secondary stage peculiar roundish or irregu¬ 
larly outlined whitish patches are present, especially on the back 
and arms, with a nut meg-grater-like surface. On closer observa¬ 
tion these patches arc seen to consist of numerous hard, conical 
papules, containing in their centre an epidermic plug, which is 
easily removed, leaving a depiession in the papules. Sometimes 
the plugs are spiny, and in tins case the eruption closely resembles 
lichen spinulosus. 

Eruptions on the Palms and Soles. —The granuk matous 
eruption very frequently attacks the soles of the feet. At first 
dark brownish or intensely livid spots appear: the thick epidermis 
is gradually pierced by frambu-sial nodules similar to those found 
in other regions of the body. This affection of the soles is very 
painful; the natives of Ceylon call it ‘ dumas.' Similar lesions may 
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occur on the hands. The granulomatous infiltration may attack 
the matrix and margin* of the nails fframbcetic onychia and par¬ 
onychia). The nails become thickened, dry, brittle, and may be 
cast off entirely, though later they grow again. 

After the granulomata have disappeared, occasionally at the 
same time peeling, whitish pal dies may be seen on the palms of 
the hands and soles of tlic feet closely resembling the syphilitic 
psoriasis palmarts and plantaris. 

Peculiar Pitted Fkambceside of the Palms of the Hands.— 
In several cases in the latter part of the secondary stage hard, tound, 
flattened papules or small nodules, having a thick, hard, epidermic 
plug in their centre, may be observed on the palms and wrists. This 
plug falls off spontaneously or is easily pulled out, when a deep 
depression remains. The papules gradually disappear, but the de- 
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pressions remain, and the palms acquire a peculiar pitted appear¬ 
ance, This condition of the palms may remain unchanged for 
several years after all symptoms of frambresia have disappeared. 
A somewhat similar appearance of the soles of the feet is occasionally 
met with. 

Lesions of the Hair and Nails. —We have never noticed any 
change in the appearance of the hair, or alopecia. A few liair- 
folliclcs may be destroyed when the granulomata develop on the 
scalp, which, however, seldom occurs. 

Lesions of Mucosas. —These arc not very common. During the 
secondary stage a.nall granulomatous nodules may develop at the 



Fig. oyy.- —Framhcesia: Dactylitis. 

base of the tongue, also whitish patches closely resembling syphilitic 
leukoplakia. Small granulomata may develop on the nasal 
mucosa. 

Constitutional Symptoms — Fever. —As already stated, fever is 
frequently present, of intermittent or remittent type, before the 
general secondary eruption begins. During the secondary stage it 
is usually absent, unless complications supervene. 

Lymphatic Glands. —In a number of cases in our experience 
various groups of lymphatic glands arc found to be enlarged. The 
enlarged glands are roundish or spindle-shaped, hard, painless, and 
never come to suppuration, unless a secondary pyogenic infection 
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is present. The cervical and inguinal glands arc most frequently 
enlarged. 

Alimentary System.—As a rule the digestive functions are not 
disl urbed. In childi eu slight diarrhoea may be occasionally not iced 
preceding the general eruption. The spleen and liver are fre¬ 
quently found enlarged in children, but this is probably due to 
preceding or concomitant malaria infection. The microscopical 
examinat ion of t he fa»ccs of frainbeesia patients will frequently reveal 
ova of various worms —Ascaris lumbricoides , Trichuris trichiura, 
and occasionally Ancylostoma duodenal e —lmt this is of frequent 
occurrence also in normal nat ives. 

Respiratory System.—-As a rule the respirator)', as well as the 
circulatory, system is not aifreted. Occasionally small granulo¬ 
matous ulcers are to be found in the nasal mucosa and more rarely 
in the larynx. 

Locomotoky System- -Joints- -In some patients several of the 
large art iculat imi'i may become swollen and vci y painiul. The cou- 
dition is often of an acute character, and may be accompanied by 
fever, so that an attack of articular rheumatism complicating the 
frumbeetie infection might be suspected. Sodium salicylate, how¬ 
ever, is not beneficial, while the administration of large doses of 
potassium iodide speedily reduces the temperature to normal and 
cause the swelling of the articulation to subside. At other times 
one articulation only is involved, and the. symptoms may become 
so serious as to suggest purulent arthritis. In many cases the 
smaller articulations become invohed. The symptoms in such 
cases are not acute, and there is usually no fevei. 

Hones .—Inflammation of the periosteum of various bones is of 
common occurrence. Very frequent is a form of multiple periostitis 
of the digital phalanges, the cause of t lie multiple dactylitis so often 
seen in fr.unbuisia patients. 

Maul has investigated the Ixino and joint lesions of Fiumboesia, and lias 
noted that, m the Philippine Islands, 20 jvr cent, of the cases are suffering 
from such lesions, which may simulate tulxncular or central septic abscesses, 
gummata, hydatid >'yst, lieriign ryst, til nous osteitis, enohondroma, endo¬ 
thelioma, secondary carcinoma, myeloma, and sarcoma. The same author 
has made a careful roentgenological sui vey, and has found that in the majority 
of cases the hone lesions apjiear as rarefied areas, irregularly oval, with the 
long axis parallel to that ot the Ikhic. front a few millimetres to 2 or 3 centi¬ 
metres in length. Most of the lesions seem to originate in the interior of 
the bone, but some appear as small excavations on its outer surface. 

Muscles. Contract tires of various groups of muscles may be 
observed. Fairly common is a contracture of the flexor muscles 
of the forearms. This contracture is often permanent, and in our 
opinion is probably due to pathological alteration of the peripheral 
nerves, rather than being of direct muscular origin. 

Nervous System— Neuritis .—Neuralgic pains arc often observed, 
but also a true form of neuritis must be admitted. We have seen 
in several cases clear symptoms of neuritis of the sciatic nerve, with 
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severe pain along the course of the nerve, and signs of motor and 
trophic disturbances. 

Hyperidrosis. —In several of our patients we have noticed 
hyperidrosis. The phenomenon was limited to the face in some 
cases, to the hands and soles of the feet in others. It never ex¬ 
tended to the whole body, and generally affected symmetrical regions. 
Hyperidrosis is more frequently observed in children than in adults. 
In a case at the Colombo Clinic a boy of fourteen, presenting a 
general eruption of frambocsia, the hyperidrosis of the face was so 
marked that large drops of perspiration were constantly dropping 
down. He was treated with potassium iodide. After a month the 
granulomata had disappeared, and the hyperidrosis was no longer 
noticeable. In some cases the hyperidrosis ceases suddenly with¬ 
out any treatment. The condition, however, may last for some 
weeks or months. 

The Eves. —Granulomatous and papular eruptions may develop 
on the eyelids. A slight periostitis of the orbital margin is not rare, 
the m irgin becoming thickened anil very painful on pressure. The 
occurrence of iritis is denied by most authors. I11 the Colombo 
Clinic two typical cases were observed during the general granulo¬ 
matous eruption. L11 both cases the affection was of moderate 
severity. There was photophobia, ciliary congestion, discolora¬ 
tion of the iris. Pupillary react ion was almost absent. Both cases 
recovered on large doses of iodides without any local treatment. 

The Genitourinary System.— -The primary lesion is rarely, if 
ever, found on the genital organs. In fact, in all the cases we have 
seen the primary lesion was always extragenital. Eruptions of the 
secondary stage, papular and granulomatous, frequently involve 
the skin of the penis and oi the labia. Granulomatous ulceration 
may be found on the vaginal mucosa. The urine, as a rule, does 
not contain anything abnormal; only when then* is fe\er--as, for 
instance, when the articulations are acutely involved- -then a slight 
amount of albumen may be present. 

The Blood. —There is often a certain degree of anaemia, never 
very severe. The number of rod blood-corpuscles varied in our 
cases from j,000,000 to 4,000,000, the lucmnglohiu index: (h'leischl) 
from 50 to 75. The reel blood-corpuscles did not show anything 
abnormal in their shape. On several occasions a coriiparatively 
large number of polychromatic erythrocytes were noticed, staining 
blue instead of pink with Irishman's method. Many of those 
basophile red cells arc micro-erythrocylcs. The leucocytes varied 
from 7,000 to 11,000 per cubic millimetre. In the majority of cases 
an increase was noticeable in the nnmber of t he largo mononuclears, 
even when there was no sign and no history of malaria. The number 
of lymphocytes is generally normal. Clapicr and Violle have re¬ 
cently emphasized this, and note that it is in contrast to what one 
sees in syphilis, in which the lymphocytes are increased in number, 
while the large mononuclears are in normal amount. In many 
cases the eosinophiles are increased, this being probably due—in 
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part, at least—to the presence ol intestinal worms, as revealed by 
the microscopic examination of the stools, which shows frequently 
ova of A scaris lumbricoides, Trichuris trichi lira, and in a few 
instances of Ancylostoma dnoJcnale. Density and viscosity of 
blood seem to be normal according to Violle, and the coagulability 
is not impaired. Auto-agglutination is generally absent, but has 
been recorded in certain cases. 

Complement-Fixation Reactions .—Wassermami reaction is posi¬ 
tive in the great majority of recent cases, but is fairly often negative 
in old cases. According to Scliuffner and Violle, in h .inibocsia there 
is often fixation if an alcoholic extract oi syphilitic liver is used as 
antigen, while there is no fixation if an aqueous extract is used. 
In syphilis there is gencrall}’ complete fixation. 

Cuti-Reactions - -The riili-nurlion wit h ‘ livinibo'sm/ prepared with i till lire 1 ' 
of T. pertenue according to the let himpie used by Nopmlu m the prepamiion 
of luelin, is often positive. laietin .il*.o rn.iv.it times pive ;i jinsitive rein lion, 
though (css marked 
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( EREiiRO-spiNAL Flitd.- - J he liquid is in all eases perfectly clear, 
like distilled water. No cellular sediment on centrilugalization is 
found in most cases. In a few some rare mononuclear cells arc 
found. The pressure is not increased, 'flic physical and chemical 
characters do not show much variation from wliat is found in normal 
conditions. Ihe density varied m our cases hetucen 1003 to 1005. 
A certain amount of globulin was present, and a substance (dex¬ 
trose ?) reducing Feliling’s solution. This reducing substance was 
in several cases distinct Iy in excess of what is observed in the normal 
fluid. No cholin is found. The reaction of the fluid is alkaline. 
The liquid is sterile; no treponemata can be detected. 

Tertiary or Late Stage.—-The disease often terminates witli the 
secondary stage. In some cases, however, the infection docs not 
become extinct, and tertiary lesions appear. These have been 
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denied by many observers, but having been abJe to watch cases for 
several years through the whole course of the disease, we have no 
doubt as to their existence. Somel imes the secondary and tertiary 
stages merge into each other, but 
frequently the tertiary symptoms 
appear after the lesions ([of the 
secondary stage have undergone 
complete involution. The interval 
of time varies considerably in length, 
and may extend t o many years. The 
characteristic lesions of the tertiary 
period are gummatous-like nodules 
and deep ulcerative, processes. These 
gummatous nodules may develop in 
any tissues. When developed in the 
skin and subcutaneous tissues, they 
are indolent, and by tlicir softening 
and breaking down uleers are pro¬ 
duced which may occasionally present 
■clear-cut margins and a granulating 
fundus, and when several contiguous 
nodules break down, serpiginous ulcers 
are left. In other cases deep, irregu¬ 
larly shaped ulcerations with very 
thick and undermined edges are seen; 
in others —and these arc the more 
numerous —large fungating ule.eis are 
present. On healing, these various 
ulcers leave whitish scars, which arc 
often thick and disfiguring. Fre¬ 
quently the scar-tissue undergoes re¬ 
traction, and thereby causes per¬ 
manent contractuies and disfigure¬ 
ment. Lesions of the osseous tyjn 
arc very frequent, painful muh's 
■developing under the periosteum of 
several bones, ribs, sternum, etc., 
and we are inclined to believe that 
Gangosn (p. 1876), an ulcer.it ive 

condition of the palate, nose, and 
pharynx, is in reality a tertiary mani¬ 
festation of yaws. In other cases a 
•diffuse chronic periostitis is present, 
altering the normal shape of the 
bones. Contractures of various groups 
of muscles are frequently seen. 

Tertiary affections of the internal 

organs and of the central nervous system seem to be rare. Cases 
of aneurysm considered to be of irambcesial origin have been 
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observed. The malady does not appear to be hereditary; in fact, it 
is worth noting that, in contrast to syphilis, parents generally 
contract the malady from their children. 

Fourth Stage: ParaframboBsial Affections.— Cases of tabetic 
symptoms and symptoms pointing to paralysis progressiva believed 
to be due to an old frambcesial infection have been placed on record 
by Harper and others. 

Communicability. —Frambcesia is usually conveyed by direct 
contact from person to person. It appears, however, that the 
germ is unable to enter through the normal skin, and that there must 
be some pre-existing abraded surface, small wound, or ulcera¬ 
tion. Women are frequently infected by their children, the 
primary lesion appearing often on the marnnuc. In the native 
women of Ceylon the primary lesion frequently develops on the skin 
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of the trunk just above the hip, slight abrasions caused by friction 
being usually present on this part, owing to the habit they have of 
carrying.tlicir children astride of the hip. Among certain Congo 
tribes it is a common dictum that a woman affected with thcNkoulou 
(yaws) should not sleep with her child, or he will certainly contract 
the malady. The natives, however, believe that the infection may 
be contracted also by partaking of contaminated food. In our 
opinion there can be little doubt that in certain cases insects may 
carry the disease. It is very noticeable that flies eagerly crowd 
on the open sores of framboesia patients. In the hospitals, as soon 
as the dressings are removed, the frambcetic ulcerations become 
covered with flies, sucking with avidity the secretion, which they 
may afterwards deposit in the same way on ordinary ulcers of other 
patients. Ants also are occasionally seen 10 go on to the frambcetic 
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ulcerations, as well as on to ordinary ulcers. In Nuttall's classical 
work on the rfilc of insects as carriers of parasitic diseases several 
authors are quoted (Alibert, Hoish, Cadet, Wilson) who believe that 
the infection may be conveyed from one individual to another by 
flies. Wilson states that this belief prevails among the natives of 
the West Indies. 

One of us made some experiments to prove that flies are instru¬ 
mental in the dissemination of the disease. A number of flics were 
fed on scrapings from slightly ulcerated frambcetic papules. The 
flies ( Musca domestica and allied species), before feeding on the 
framboetic material, were examined. The examination showed 
that they did not harbour any treponemata, either on their mouth 
organs or on their legs. On examination after feeding, the majority 
presented coarse spirochetes, and a few of them also T. pertenue. 
In another experiment flies fed on yaws material were placed on 
scarified spots over the eyebrows of several monkeys, and kept 
there for two hours by means of strips of gauze smeared with 
collodion at their margins. One of the mofikeys became infected. 
Sambon considers that a fly of the genus Ilippelales plays a very 
important role in the dissemination of the disease in the West Indies. 

Mbddcr some years ago suggested that Ixodes bouts — i.e., Mar gar opus 
annulatus var. australis —or some of the Argasidac might be the transmitting 
agent. Bahr has suggested that the causative treponema may lie transmitted 
by some blood-sucking insect whose range is definitely limited by the character 
ol the vegetation or by climatic factors. According to certain authorities 
yaws maybe i omnium* a ted by means oi iootl. It. P. Greggio states that 
natives of some Congo tribes suffering from yaws plate inside the manioc 
they arc selling portions of crusts removed fiom their own yaws lesions, in 
the belief that in this way the disease will leave them, will * emigrate * to 
the buyers, who will become infer ted by eating the manioc. 

Diagnosis. —In countries where the disease is endemic the diag¬ 
nosis is generally easy, the large frambu.-siform nodules, capped with 
thick yellow crusts, being typical. By some observers the disease 
has been confused with verruga peruviana and with syphilis. 

Verruga Peruviana. —This disease is strictly limited to certain 
valleys of the Andes at an elevation of from 3,000 to 10,000 feet. 
Its eruptive elements, unlike those of framlxesia, frequently attack 
the various mucosa.*, and bleed with great facility.. The micro¬ 
scopical examination for spirochetes is negative. 

Syphilis. —By some authors framba'sia has been looked upon as 
a form of syphilis. The results of experimental investigations of 
yaws .and syphilis prove conclusively that the two diseases arc 
distinct, inasmuch as (1) patients suffering from syphilis may 
contract yaws, and patients suffering from yaws may contract 
syphilis; (2) monkeys successfully inoculated with yaws do not 
acquire any immunity against syphilis; (3) mercury has practically 
no action on framboesia. 

Syphilis has a world-wide distribution; framboesia, on the other 
hand, is restricted to certain parts of the tropics. Framboesia is 
extremely common in Ceylon, extremely rare in India. Syphilis is 
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common to both countries. In Samoa, according io Turner, syphilis 
was unknown up to at least 1880, while frambcesia has been endemic 
t here ever since tlu: group was discovered. Tn Fiji, too, up to a few 
years ago syphilis was not present, while framboesia was almost 
universal. Daniels has made the interesting observation that in 
British Guiana frambtesia of late has disappeared, while syphilis 
is still rampant. As regards clinical features, framboesia differs 
from syphilis b\ the following characters: the, primary lesion is, 
as a ruU*, extragenital; the principal type ol eruption is a papule, 
which proliferates into a c liar act erist ie iiamlursifonn granulo¬ 
matous growth; there is an extremely well 111.11 ked pruritus. The 
disease is apparently not hereditary; in tact. 111 emit last to syphilis, 
parents generally contract tlu- malady imni their children. The 
histopathologv dilfeis also in the two diseases. In framboesia the 
proliferative changes of the epidermis are much more marked, the 
gramilomata pioseiit a more diffuse plasma cell infiltration, and 
their bloodve^-a K have no tendency to the thickening of their w'alls, 
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which is so characteristic of svphilis. Giant cells are generally 
absent. Natuiully these differential histological details must be 
considered collectively, as there i*. no individual histological char¬ 
acter which exceptionally might not be piesent in both syphilis 
and framba-sia. 

Boubas and Finn.- Some of the older authors believed that under 
the names of yaws, boubas, and pin 11 three different diseases were 
indicated. All those, however, who have had opportunity to in¬ 
vestigate frambu.-sia in different parts of the tropics have come 
to the conclusion that these various denominations are simply local 
synonyms indicat ing the same pathological entity, though, of course, 
each of these terms is sometimes used by natives to indicate, 
besides framboesia, other clinically similar conditions. Comparative- 
experimental investigations made by one of us have led to the same 
result, inasmuch as he has boon able to demonstrate that monkeys 
successfully inoculated with Ceylon framboesia become immune to 
boubas and plan, and vice versa. 

Breda and Do Amicis, in Italy, have not found T. fiertenue in 
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Italian emigrants returning lrom Brazil, and suffering from wliat 
they considered to be boubas; but Splendore has shown their cases 
to have be^en cases of leishmaniasis and blastomycosis. The fact 
is, that in South America the term boubas is used by the natives to 
cover several clinically similar diseases, while most medical writers 
use the term as a synonym for framlxesia. Rivas, Linderinan, and 
Robledo have found the T. pertenue in their cases of boubas in 
Venezuela, Brazil, and Columbia. It is not to be excluded, how¬ 
ever—in fact, il is probable—that future investigation will show 
t hat there are several varieties oUT. pcrtcnuc. 
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Cultmoous It’ishinaniasis .—A type of cutaneous leishmaniasis 
(Bush-Yiiws), fairly common in the West Indies, may simulate 
yaws, but the presence of loishmania bodies and absence of the 
Treponema pertenue will clear the diagnosis. 

Prognosis.- -The, prognosis is not serious so far as life is con¬ 
cerned. In iQO'S, in the Ceylon hospitals, 3,240 cases were treated, 
with twenty-three deaths; in 1904, out of 3,501 cases, sixteen died; 
in 1903, out of 3,254 cases, ten only died. The prognosis is far more 
serious in children than in adult s. When t he disease ends fatally the 
termination is gradually due to secondary infection, the frambatic 
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ulcerated lesions becoming phagedenic, and giving opportunity 
to septicaemia and pyogenic processes to develop. Though fram- 
boesia rarely terminates in death, its long duration and great con¬ 
tagiousness render it a serious malady. The patients suffering 
from it are unable to attend to their work. Epidemics of fram- 
bccsia, therefore, are of the greatest consequence on tea, sugar, and 
other plantations, as they reduce the supply of labour. 

Treatment. —The most efficacious and quickest treatment is by 
Ehrlich-Hata salvarsan or neo-salvarsan, while potassium iodide 
and tartar emetic are fairly efficacious, and mercury practically 
useless. Salvarsan and neo-salvarsan and their substitutes seem 
to act in framboesia more quickly and more powerfully than in 
any other spirochetal and treponemal condition; in fact, in fram- 
bcesia the thcrapia stcrilans macna in Ehrlich's meaning, by a 
single dose, can at times be obtained. Salvarsan was first tried 
with good results in experimental yaws by Nichols, and in 
patients suffering from the disease by Strong in the Philippine 
Islands, and Caslcllani in Ceylon, while Alston in the West Indies 
made the interesting observat ion that the scrum of patients treated 
with salvarsan showed remarkable curative powers when injected 
in frambeesia patients. Recently the salvarsan treatment of fram- 
bcesia has become general, having been used with very good results 
by I >e Gorge and Mouzels, Sabella, Born, and many ot hers. The sal- 
varsan treatment is especially efficacious in recent cases. Relapses, 
however, occasionally occur. Jn very old cases with tertiary 
lesions the treatment may fail. At the present time neo-salvarsan, 
instead of salvarsan, is generally used. 

Mode of Administration and Dosage. —Neo-salvarsan and its 
substitutes novarsenobeiizn], iicokharsivan, novoarsenobillon, and 
to a certain extent gaJyl, are much inoie soluble than salvarsan 
and its substitutes arsenobenzol, khaisivan, etc., and are therefore 
used in practice in preference to salvarsan. Moreover, Cast ell i has 
shown that the do sis tolcrata of neo-sal vnrsan in infected rabbits is 
nearly three times larger than for salvarsan, and that the dosis 
stcrilans is one-tenth of the dosis tolcrata. 

The dosage of neo-salvarsan and most of its substitutes is, in 
adults, 0-4 to o*6 gramme, though larger doses up to 1 gramme have 
been given with impunity. The dosage is therefore approximately 
o*oi gramme per kilogramme of weight; in children half or one-third 
doses should be given. The bust method of administration is by 
intravenous injection, and we have found Ravaut's method of 
concentrated solutions very convenient, although we do not use 
such highly concentrated solutions as docs Ravaut, who recommends 
dissolving neo-salvarsan in only 1 or 2 c.c. of water. We generally 
dissolve 0*3 or 0*4 gramme of neo-salvarsan in 10 c.c. of sterile 
distilled water or sterile physiological salt solution, and make the 
intravenous injection, using a 10 c.c. syringe. 

The patient is made to lie down quietly on a couch or in bed. 
The skin is painted with tr. iodi and the veins of the bend of the 
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elbow made turgid by applying an elastic band round the arm. 
The needle, already attached to the syringe containing the solution, 
is inserted in one of the veins; if blood appears in the liquid, it 
means that the needle is in the vein, and the piston of the syringe 
is then very slowly and gradually pressed down until all the liquid 
has been injected. ■ 

Three to six injections of neo-salvarsan at three to six days’ 
interval are generally sufficient to obtain a cure, though in a number 
of cases one injection is sufficient to make all the symptoms dis¬ 
appear. If one injection only is given, 0*4 to o*6 gramme should 
be injected; when a course of three or more injections is carried out 
we often give 0*3 gramme the first time, 0*4 gramme the second 
time, and o*6 gramme the third time and afterwards. 

The patient should keep, if possible, at complete rest in bed for 
several hours after the injection, and in individuals with weak 
heart the injection of neo-salvarsan may be preceded by a hypo¬ 
dermic injection of cafEein. The patient may complain at times 
of headache, and there may be a rise of temperature, but very 
seldom arc serious symptoms caused by the drug, though cases 
of transient coma, delirium, epileptiform crisis, nephritis, and 
jaundice have been recorded. 

Salvarsan. -Salvarsan may Ik- given by intiamuscular, subcutaneous, or 
intravenous injection; by the mouth in alkaline solution; and also by the 
rectum in the form of enemas or suppositories. We recommend the intra¬ 
muscular and intravenous injections. The administration by the rectum iu 
our experience does not give any good result, and ol the oial administration 
we have no pcisonal experience. 

Intramuscular Injections .—'J lie injection is generally given in the buttocks, 
with tile usual precautions as regards the diMideeiion of the skm, and the use 
of a sterile all-glass syringe. The quickest method oi disiiilecting the skin 
is to painL it with tincture oi iodine. The dose lobe given in adult males is 
0*40 to 0-50 gramme; in adult lemales and thin individuals 11*30 and 0*40 
gramme. A dose exceeding u*u> gramme should never be given either in 
males or lemales. In cluldn n the dose is 0-03 to 0*04 giamine for each year 
of age, oro-oo8 gi amine for each kilogramme ot weight. 

The injection of salvarsan in the same dose can be repeated after two or 
three weeks, if the first one has not been lompletely successful. The drug is 
not easily soluble, aiui various methods ot preparing the liquid to be injected 
have been described. The simplest method is Khrlich's. The salvarsan 
powder (0*30 to o-0o gramme) is rubbed with a little methyl alcohol (pure) in a 
sterile vessel, and then mixed with 10 to 20 < .0. of normal salt solution. 

An alkaknc or neutral solution is preferable, and is prepared by lubbing the 
drug in a sterile mortar with 10 to 20 drops ot a 15 per t enl. solution ot sodium 
hydrate, and adding 8 to 10 e.c. ot sterile distilled water, stirring«ontinuously. 
In order to prepare a clear solution, it generally lequires 1 r.c. to 1*2t .c. of the 
sodium hydrate solution for o*0 gramme of salvarsan; a suspension of the drug 
in olive-oil or some other fatty materia) may also be used. A good piepara- 
tion of this type, which we have otten used, is by Tasini. 

The suspensions in oil may otten be given with advantage subcutaneously 
in the iutcrscapular region. The intramuscular or subcutaneous injection 
of salvarsan, especially the acid solution, is generally painiul, and is followed 
by a hard infiltration, which lasts for some weeks. Occasionally a slough 
forms, which lias to be removed surgically. 

Intravenous Injections .—The dose is smaller Ilian for the intramuscular 
injection, 0*4 gramme for men and 0*3 gramme for women being sufficient. 
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The prepaiatiou of the solution to be injected is as Jollows. 6nc ol the glass 
phials in which salvarsan is put up in the dose of o*0 gramme is biokcn, and 
the contents (u-0 gramme ol salvarsan) is carefully added to 30 or 40 c.c. 
of physiologii nl salt solution made with distilled watei in a sterile stoppered 
vessel. It is dissolved by shaking tlioioughly, and by adding 1*2 c.c. (aLout 
23 drops) ol 13 per cent, sodium hydrate solution. A prtupdate is formed 
which redissolves. The solution should then be diluted to 300 c.c. with 
normal saline; 1 or 2 more drops ol sodium hydrate may be uquired il the 
liipiid is not clear. liae h 50 c.c. ol this solution < or lams i>-1 gramme of falvar- 
san. I11 man, 200 c.c. should he injeettd, in women 150, in children less, 
ai»otding to the rules given aupta. 

hor the intravenous injcc lions special apparatus have been ckviud, 1 ated 
011 the prim iple ol the (Jrantly elom he. A convenenl one, which may serve 
lor ail these lorms ot injection, has been placid on the market by W. 11. 
Martmdale. 

PaiiCAU rio.NSTo nicOnsicKVi- l> - The subitumshould Imprcpaird wilhsterile 
salt solution made with ireshlx pupaifl detillcd water aid elumually pine 
sodium c liloiide. It should he />. t/ull} duty , it should lie slowly infused into 
the vein (200 1 .c. in about «ighl minutes); it should i.ot he cold (aloiit the 
tt'inperatiiie ol the U)d\ il possible); the patient should he in hid, at el should 
he kept there tor a couple ol days II signs ol collapse euciir dmirg the 
infusion, it should Ik stopped at once, •end an injection ot cuJic in given. 

Tartar Emetic. —Hioden, m njiu, and later on other observers, 
tried ant imonial preparnt ions by intravenous, inject ion as in sleeping 
su;kness. rite' u sults are mnch les^ sat isfactorv t ban wil li salvarsan 
or neo-salvarsan. 

1 utraut‘iion<> lnhituni s t>j l.nUn I w In ti^ucKitiil with Ottur Drills.- 
Potass. iodide and men my wen- .1 hh i.i eel 1 >\ one cd us with tar la 1 eimtie, 
but the men ur\ did not st« m io nu ie-a- the ae lion ol t.ntai emetic, lien 
with two lormula*:- - 


l‘.irt:n cnicln 


t'i 111. 

Itilasf-. iodid. 


«i ■ 

Aq. dcst. 


ad gi. 

’J .irtar cmctii 


gr. lii 

I'iduhs. iodid. 


gr xxx 

11 vdraig. pm hlor. 


«r. A 

Aq. dust. 

• - 

.. ad §1. 


One to 3 c.c. may be given diluted 111 8 or 10 c.c. ol steiilu water by 
ml 1 a venous injection every oilier clay. 

Treatment hy Ural Administration oj Drugs .—When neo-salvarsan, 
salvarsan, or their substitutes, arc unobtainable, or in districts 
where lack of medical men and skilled nurses makes any method 
of treatment by injections difficult or impossible, treatment by oral 
administration is very convenient, and the mixture known in the 
tropics as ‘ Castellani's yaws mixture’ will be found effective in 
many cases. 

This mixture contains tartar emetic, gr. i.; potass, iodid., 7 >i.; 
sodium salicylate, gr. x.; bicarbonate of soda, gr. xv.; water or 
chloroform water, to 1 oz. One ounce is given three times daily 
diluted in three or four times the amount of water, to adults and 
youngsters of over fourteen years; half doses to children of eight 
to fourteen years of age, and one-third or less to younger children. 
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To Europeans it is advisable to give half doses, as they do not stand 
full doses so well as do natives. 

The active drugs in the mixture are the potassium iodide and the 
tartar emetic; the salicylate of soda does not influence the yaws 
lesions, but seems to hasten the disappearance of the thick crusts, 
while the bicarbonate of soda, though rendering the mixture cloudy 
and inelegant, prevents to a great extent the symptoms of iodism 
and decreases the emetic properties of the mixture, in this way 
rendering possible the administration ol massive doses of potas¬ 
sium iodide, and large doses of tartar emetic. In the few cases in 
which emesis is produced, the bicarbonate may be increased, or 
a small amount of liq. morphia: or codein given before each dose; 
and in the comparatively rare cases in which severe iodism appears, 
epinephrine, as suggested by Milian.in grin. 0*002 doses, may be 
given by the mouth or by subcutaneous injection, twice daily. 

The mixture as set down is cloudy, although it becomes clear 
when diluted with water at the. time of administering it. At the 
suggestion of J)r. Dawson Williams some experiments were carried 
out to obtain a clear mixture, and it was found that the addition 
of sodium tartar, gr. x., or of glycerine 7 >ii. or of syrup 7 ,i. per dose, 
was sufficient to keep the mixture clear for weeks. The modified 
formula of the mixture is therefore as follows:-- Tartar emetic, 
gr. i.; potass, iodid., Di.; sodii salicyl., gr. x.; sodii bicarb., gr. xv.; 
sodii tartar at., gr. x., or glycerine, r>ii., or syrup, 7 >i., Aq. ad ?,i.. It is 
given in the same doses as the original mixture, and well diluted m 
water to prevent a severe sensation ol burning in the stomach. 

Either the original or the modified mixture is given in the doses 
mentioned for ten to fifteen days, then it is discontinued for about 
a week, anil then given-again tor another ten to fifteen days. The. 
results, as shown bv Castellani. Sp.iar, Thomson, and more recently 
by Guerrero, Domingo, and Argfielles, who have carefully investi¬ 
gated this method of treatment in the Philippines, aie usually vny 
satisfactory inroccni and faiilv leceiit cases when they may he com¬ 
pared with those obtained by the salvarsan treatment. In chronic 
cases the results are not so striking, hut as a rule much better than 
with any other known treat ment. except salvarsan or neo-salvarsan. 

The natives treat the disease in various way*. In Samuel the patient is 
rubbed down with sand and washed in llu sea, alter which the yaws are 
scraped with a shell, in the West Indies lioiled and beaten-up leaves of 
the ' physic-nut' are applied .or powdered alum and sulphur used. In the 
Congo pieces of lorgc scoriae arc made imandcsccnt amt the yaws lesions 
touched with them. In Ceylon the vcdaraltiSi (nativedoctors) apply iomodious 
of various herbs, and give dec o< lions of sarsaparilla and other roots. They 
also use mercury disguised in various ways. The majority ol liuroptan 
practitioners use jiotassiuni iodide. Others aflirm this drug to be quite useless, 
and believe that cleanliness and good and abundant food are quite sufficient 
to bring about a cure. 

In the Colombo Clinic lor Tropical Diseases some experiments have been 
made on the various treatments, and the conclusion arrived at has heen that 
the salvarsan and neo-salvarsan treatment is the must effective of all, while 
the mixture tartar emetic, potass, iodide, bicarb, of soda, and sod. salve. is 
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also very successful. Some eases may recover spontaneously, but this is 
certainly the exception, not the rule. Occasionally cases are met with re¬ 
fractory to any treatment, and tertiary lesions arc often intractable. An 
important point often overlooked by the practitioner is that the oral treatment, 
should be prolonged for a time after the complete disappearance of the erup¬ 
tion, inasmuch as clinical experience, as well as experiments on inoculated 
monkeys, prove that the specific treponemata may, and do, persist in the 
lymphatic glands and internal organs long after the cutaneous manifestations 
have disappeared. Aloxyl has been tried by Neisscr in monkeys experi¬ 
mentally inoculated with the disease, and by one of us in human patients. 
The results are occasionally fairly good. Spiltel has used, by intravenous 
injection, a solution of arsemous and mercuric iodide. 

Local Treatment.— This consists chiefly in keeping the skin 
scrupulously clean, washing the eruption twice daily with a per- 
chluride of mercury solution (i to i,ooo), which greatly allays the 
itching. The ulcerated lesions may be dusted with iodoform, 
europium, xeroform, or boracic acid. Mercury ointments may be 
beneficial, but in our experience are not sufficient to hinder sccon- 
dary pyogenic infections. Caustics are not called for unless the 
ulcers become phagedenic. In such cases pure carbolic acid is best. 
Though the external treatment may be useful, one must bear in 
mind that it is not, as a rule, sufficient alone to cure the disease. 

Prophylaxis. —In countries where frambersia is endemic the 
slightest abrasions of the skin should lu* taken care of and properly 
treated with antiseptics. Framboesia pat ients should be prevented 
from mixing with the rest of the population, and should be isolated 
in special hospitalstill t he disease is cured. Their skin lesions should 
be properly dressed, and thus prevented from becoming a source 
of infection through the agency of flies and other insects. Their 
huts and belongings should be thoioughly disinfected. 
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CHAPTER LXII 

VERRUGA PERUVIANA 

Synonyms — Ddinition — History — Climatology ■ ./Etiology— Patliology— - 
1 list opal hology—Symptoma tology— 1 >1.1 gnosis - -1 'rognosis — Treatment 
—Prophylaxis—Rci erent es. 

Synonyms. —Peruvian war l, Wmigu Bland a, Carrion’s Fever, Verruga do 
Castilla, Verruga ot the Andes, Verruga de Zajio 6 de Quiiuia, Verruga Andi- 
fola. Verruga Mular, Verruga de Sangre, iuclire de la Oroya, Verruga de 
Crapatul, llouton des Andes. '1 he word ‘ verruga' signifies in Spanish a wart. 

Definition.— -Verruca pci minim is a chronic endemic specific 
general disorder ol unknown origin, not contagions, but apparently 
inoculable, and characterized by an irregular fever associated with 
rheumatoid]).iins and anannin, lollowcd by grautilomalous spellings 
in the skin, mucous membranes, and organs ot the body. 

History. —It is probable that 1 he disease existed in South America 
before the. advent of the. Spaniards, for the eailiest re.lere.nces to it 
are found in Spanish works on Peru in the sixteenth century. The. 
first record is by Agustin de Zarate, Treasurer of Lima, in his 
‘History of tlie Conquest of Peru,’ written in 1543, in which he 
relates that warts or small tumours appeared on the face and other 
parts of tlie body, which were more deadly than smallpox, and 
almost as fatal as plague. 

Garcilas de la Vega records that a quarter of the small army of 
Francois Pi zaire perished from this cause, while Gomara, Garcilazo 
(1617), and other early writers, also drew attention to the disease. 
After this period writers on Peru either fail to mention the disease 
at all, or only write short paragraphs such as that in Cosmc Bueno's 
geographical description of iho province of Canta, published in 
1764, in which it is mentioned under its ancient name of ' berrugas.’ 

The modern descriptions of the disease begin with the works of 
Tschudi in 1843, M.ilo in 1S52. Smith 111 1858, Salazar and Manuel 
Odriozola in 1858, Velez in iS(>i, and l )mmon in 1871, t he last named 
giving a very clear account of t he complaint. 

But little interest was, however, taken in it until 1870, when a 
severe outbreak of fever took place among the workpeople laying 
the railway-line between Lima and Oroya. This complaiht for 
some reason was called 'Oroya fever,' although it did not affect 
Oroya. About the same time Ddnnon's excellent paper appears to 
have interested French naval surgeons, so that numerous investiga¬ 
tions as to verruga and Oroya fever were made both by Peruvian- 
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doctors, such as Pancorvo and others in 1875, and French surgeons, 
such as Fournier in 1874, Bourse in 1876, and Tupper in 1877. 
During this period there was much disputation as to whether Oroya 
fever was related to verruga, or was a distinct clinical entity. In 
1885 Daniel A. Carrion, a student of the Faculty of Medicine of 
Lima, who had for some time been studying the disease, attempted 
to settle this question by vaccinating both Ins arms with the blood 
from a verruga tumour on August 27, 1885, and on September 17 
he began to suffer from the symptoms of Oroya fever, from which he 
died on October 5. In honour of his noble attempt to elucidate 
the aetiology of the fever, his compatriots have since referred to 
Oroya fever as Carrion's disease. 

The unfortunate death of this brave young man stimulated 
inquiry, and a very large number of investigations were published, 
of which it is only possible t o ment ion a few. 

In 1885 Izquierdo announced the discovery of a bacillus in some 
specimens sent to him in spirit, which, of course, prevented anything 
of the nature of a thorough bacteriological investigation. 

In 1887 Florez grew a coccus on agar-agar inoculated with the 
blood from persons suffering from verruga. In 1898 a most elabor¬ 
ate monograph l»y K. Odnozola appeared, which the reader inter¬ 
ested in the subject is strongly advised to peruse. 

In the same year Nicolle and l.etidle independently described 
bacilli resembling those of tuberculosis in the skin lesions. Barton, 
in published the lirsl careful bacteriological examinations ol 

Carrion’s fever, and from 1903 u> the present time BiiTi has written 
a scries of able papers on the disease. 

We are therefor** confronted with two conditions described by 
authors—viz., a disease which may or may not begin with fever, and 
which ultimately cuds with a most peculiar and typical eruption, 
verruga peruviana, and another disease characterized by an incuba¬ 
tion period of twenty-one days, as proved by Carrion’s inoculation, 
and of a severe t ype often ending in tle.it h, wit bout the appearance of 
any eruption. Are t liese two conditions one and the same disease— - 
that is to say, is Carrion’s fever Peruvian wart without an eruption, 
or are the two separate pathological entities? Tasset, in 1872, 
held that they were separate entities, and that Carrion's fever was 
a typho-malarial fever, but since the inoculation of Carrion most 
authors have considered the two diseases to be one and the same, 
though every now and again some author has objected, and lias 
held that Carrion’s fever was typhoid. In 1901-02, Barton, as 
the result of careful bacteriological researches, concluded that in 
the blood and organs of persons dying from Carrion’s fever a micro¬ 
organism could be found which, though similar to Bacillus coli 
communis in many respects, was easily separable therefrom. This 
organism was fatal to inoculated animals, causing a septicaemia 
and, it is said, a verruga-like eruptioft in the skin. Bit'll has carefully 
investigated this bacillus, and finds that it is present constantly ana 
in abundance in persons suffering from Carrion’s fever, but is 
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absent in patients suffering from verruga peruviana Without fever. 
It is agglutinated by the serum of persons suffering from Carrion's 
fever, but not by that of patients suffering from verruga who have 
not had fever. The micro-organisms arc, however, not always of 
the same strain. Thus, Biffi has separated two different strains, 
one of which resembles Sehottmiiller's B. paraiyphosus B, and the 
other GArtner's bacillus. Biffi and Carbajal were unable to confirm 
Barton's results as to the presence of a skin eruption in animals 
inoculated by .these strains. They therefore conclude that Carrion'.? 
fever is a separate pathological entity distinct from verruga, and 
that it is a fever belonging to the paratyphoid group, but differs 
from the usual types by being duo to a different organism, and by 
occurring in patients suffering from verruga. In this finding they 
are supported by the clinical observations of several observers, 
among whom may be mentioned Eder. 

The next- quest ion which must be considered is the nature of 
verruga peruviana, for it has been suggested that it is fram- 
btesia, and this has been specially emphasized, since it has been 
realized that it may run its course without any fever. Biffi, how¬ 
ever, lias-'clearly shown that they are separate, frambresia being 
contagious, verruga not; frambu’sia beginning with an initial 
lesion, verruga not; frambu-sia being due to Treponema pertenne 
Casicllani, verruga not. We may then-lore conclude that verruga 
peruviana is a definite pathological entity. Further researches in 
the disease have been made by Bassett-Smith, Mayer, and others. 

In 1915 Strong, Tyzzer, Bi nes, Sellards, and (iastiaburu published 
a valuable report, pointing out that Oroya fever was distinct from 
verruga peruviana. 

The former, according tu iJie-,e investigators, is due to Baripnella 
hacilUJormi^t [ride p 5 ° 2 ). which in many ways resembles Theileria 
parva, while the latter is probably caused by a filterable virus, and 
can be inoculated into monkeys'; ii resembles closely Bassewitz’s 
angiofibroma cui iscontagiosum tropicum (p. 2253). Verrugaihay be 
spread by a blood-sucking art hropotl. Townsend, in 1914 and 1915, 
declared h!s belief that this arthropod was Phleboiomus verrucarum. 

Climatology.- -Verruga peruviana is confined to South America, 
and to the western slopes ot t he Andes in Ecuador, Peru, Bolivia, and 
the northern parts of Chili, the most importantNjndemic area being 
Peru, where it is almost limited Hi the departments of Ancaclis and 
Lima, lying nort h and sout ii of t lie t emit parallel, and on the western 
side of the Andes. The department of Ancaclis comprises seven 
provinces, of which the provinces of Pallnsea, Iluaylas, Huaraz, 
and Cajatambo, which are on the western slopes of the Andes, are 
most affected, while that of Santa, which runs along the littoral, is 
almost free. ‘ The disease is, however,' peculiarly limited to certain 
places in these provinces. The heights of these places vary from 
Cochas, in the province of Cajatambo, which is only at an elevation 
of 406 metres, to Cajatambo, in the same province, which is at an 
altitude of 3,35° metres, but according to Monge it is never naturally 
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acquired at an elevation below 2,800 feet or above 9,000' ioet, nor 
does it originate in the main valleys. 

One striking peculiarity common to all the places is that they arc 
in narrow valleys along tributaries of rivers. The principal infected 
areas are Tablachaca, Palhisca, Cprougo, Pacatqm. and Ninabamba, 
in Pallusca; Huaylas and Oaraz, in Huaylas; Yautan, Pariacoto, 
Rurasca, Nanca, Jangas, Pongor, Anta, and another district on a 
branch of the River Huarmey, in lluaraz; (Toehas, Huaylillas, and 
Cajatanibo, in Oajatambo. 

In the department of Lima there are six provinces, of which 
Chancay, Cant a, Huarochii i, and Yauvos possess endemic are.is, 
which vary in height fiom <)<>o to 2,0 ;o un ties. I11 Chancay 
there is Umiycho; in Canta. Acos. Villas, Yasii, Magdalena, and 
Yangas; in tluarochiri, Santa Kill.ilia, Pallr, S.iu Ceroniino, Sail 
Pedro ile Casta, Surco, r.ocuclwoi.i, Saul a Ana, and SiMcaya: and 
ill Yauyos, t )iuas. 

The. best-known area in that which lies along the railway from 
Lima to Oroya, which begins a little below the di\ isioii ot the River 
Rimac into theriveis Santa Knlalia and Cocach.icra, along both of 
which the disease is eiulem<c tm Nome distance, including Santa 
Kulalia, Sail (jcronimo, t'upichi, San IVdro‘ de Casta. Sail Pedro 
do Mama, Santa Alia, Corcoua Cocachacia, Sail lkiitolome (wlieie 
the stream which runs 111I0 the Coeucliacra Ri\er in called the 
Aqua de Verrugas, because the people believed the disease came 
lrom drinking tile water), Citesia HI hum, and Suico. 

Here again, as m the department of Ancachs, the disease is 
restricted to certain deep, narrow valleys, locally known as 
‘ quebradas,’ along which streams flow, and which arc smic 28 in 
bo kilometres distant from the littmal, vvlure the disease never 
occurs. A very important epidemiological point is that the disease 
only occurs in the summer when the 1 iv eis aie in llood, and when all 
sorts of insects abound. Monge points out that caithquukes are 
correlated with small epidemics,])! obably because! hedist urbedpopu- 
lat ion becomes more exposed to t lie infect ton, whatever that may be. 

AStiology. The causation of vet ruga peruviana is unknown. 
Popularly the disease is believed to be conviyed l»v ihe dunking- 
water, which, however, has long been discredited. In 1S75 Pun- 
corvo, taking into considerat um tlic.vvell-knovvH but that the persons 
who mostly suffer are people who work m the holds or disturb earth, 
suggested that it was an intoxicaiion due to sulphuretted hydiogen 
liberated from the earth, a view which newt iieetved anv maiked 


support. Odriozola and Tamayo have failed to find any bacteria 
in people suffering from the erupt 1011 of Pei nvian wait. It is said 
to occur in animals, especially quadrupeds, and not 10 be con¬ 
tagious. Chastang believes that some germ is inoculated by the 
thorns of Cactus ofwntia. Long ago Kavmoiidi suggested that 


verruga Would, like rabies and syphilis, be loimil some day to be 
due to a definite virus. Translating Raynunidi's views into modern 
thought, it would mean that the three diseases would be found to be 
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due to a parasitic protozoan, and, indeed, there is no doubt about 
the truth of this with regard to syphilis and with regard to rabies, 
and it is quite possible that verruga peruviana will some day be 
found to be of protozoan origin, t hits confirming Raymondi'ssli iking 
coni ect ure. 

The study of the distribution of the disease in the various pro¬ 
vinces ol Peril, as detailed abo\ e, with the aid ot a large-scale map, 
will impress the reader with the similarity to the distribution of 
Rocky Mountain lever, and will lead him to the conclusion that the 
.etiological cause must in some way be associated with some blood¬ 
sucking animal, perhaps an arachnid: and, indeed, this is supported 
by a fact well known -that the persons most prone to the intention 
are those who work in the fields, Such ideas must, however, be 
taken as mere suggestions, .is at present there is no direct evidence 
in favour ol them. Y» i v minute bacillary-like rods, thicker in the 
middle than at the ends .uni \ariable in number, have been described 
in the red cells by Burlnn. (lasti.iburu, Kabagliati, and Bilfi. They 
become scanty alter the eruption, and disappear during convales¬ 
cence. Similar bodies have beiii seen bv l>e Yirchi. Bassett-Smith, 
and Martin Mayer. J)e Yecclii considers them to be products of 
degenerat ion. 

Strong. Tv/zcr. Bines. Sella ids, and (ia'-tiabuni's experiments 
would point to the virus being a lillerable one. and inoeulable in 
monkeys. Inoculated in the testes of the dog and rabbit it induces 
characteristic changes. As alr« adv stated, these authois believe 
that the disease is not connected with < )io\a lever, wliich, aecoidiug 
to them, is due to Utirhncllu bacilhfonnis (p. 50J), and is not inocul- 

abie in’monkeys. 

■ 

Age, sex, and race appear to have no inllueiice. though it has been 
asserted that the rolouied races have a partial iminunity, which 
is due to mild attacks at a vei v eailv age. as nearly eveiv inhabitant 
in the towns ot the endemic mens arquiies verruga, and if reinfected 
has only a very mild attack, lor. as a rule, an attack confers a 
lasting immunity. Strangers visit mg an endemic area are attacked 
almost at once willi the disease in its gravest form. The disease 
may be acquited by travelling llnougli an endemic area, bill there 
is much more risk ol infection if a niglil is spent therein, and il the 
endemic zuiu is quilted before sunset the risk of infection is greatly 
diminished. Another import am point is that newly-born infants 
may acquire the disease. ('«.!.■ lias made some inoculation experi¬ 
ments in monkeys with .1 certain degree ol success. 

Pathology. —As the causation is unknown, the account of the 
pathology must be limited to \eiy few remarks. There has been 
gieat doubt asto whether yermg.i can be* transmitted to animals by 
inoculation, though Odrio/ola related that lie inoculated a bitch with 
the blood from verruga lesions obtained Irom a post-mortem, with 
the result that the animal developed a typical skin eruption, and 
eventually died. The disease is said to occur naturally among 
animals—c.g., horses, mules, asses, dogs, and fowls—but especially 
among quadrupeds, although Monge states t hat no one has definitely 
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proved that this is the verruga of man, and the ordinary laboratory 
animals cannot be infected with the disease. According to some 
observers, the infection in man begins with a general illness, 
which would appear from the fever, the ansemia, and the pains 
in different parts of the body, to be ol the character ol a 
septiciemia, after which the typical eruption appears on the 
skin, mucous membranes, and internal organs, when as a rule 
the general symptoms of fever, etc., abate, from which one 
would infer t hat the organism had lelt t ho blood stream, and become 
located in the skin and ot her organs. It is possible t hat it leaves the 
body by way ol the skin. 11, however, the local lesion develops in 
suen places as the meninges, the choroid plexus, the choroid coat 
of the eye, the intestines, the (esophagus, or larynx, severe symptoms 
are apt to appear, and complicate the illness. II at the same time 
a paratyphoid-like inlection takes place during the febrile stage, the 
Irue symptoms are masked, and a peculiar and very deadly type 
of lever, called ' Carrion's disease,’ is produced. 

The morbid anatomy is eh.uacterized by marked pallor of the 
body, (edema and dropsy, hypostasis ol the lungs, enlargement of 
I he liver and spleen, and hypenemia of the bone-marrow: but 
apart from these general signs, the characteristic features are the 
appearance of the verrugas m the skin and subcutaneous tissues, in 
the ocular and palpebral conjunctiva.*, the mucosa ol the nose, the 
lips, gums, palate, tongue, pharynx, larynx, trachea, (esophagus, 
stomach, small and large intestine, in the substance ol the liver, 
spleen, Jungs, thymus, thyroid, testicles, kidneys, and lymphatic 
glands, and at times in the leptoineiiiiiges, the ehoroid plexuses, the 
choroid coat of the eye, in the Mibstance of the muscles, on the 
periosteum of bones, on the peritoneal co\erings ol organs, and on 
the pleura and pericardium. 

Histopathology. -The hisiopathology of the disease has been 
carefully studied by I.etullc, Jam.iyo, Kscomel, Jeanselme, Her¬ 
cules, Bifli, I)e Veechi. and very completely by Strong and 
his co-workers. The miliary and nodular forms take origin around 
the capillary bloodvessels in the foim of a neoplasm which 
is the reaction of the areolar tissue to some perivascular 
irritant. The connective-tissue fibres become swollen, and 
between them lie embryonic connective-tissue cells, while the 
interareolar spaces contain polymorphonuclear cells and macro¬ 
phages. Microscopically a uon-ulceraled skin lesion shows the cells 
of tile surface epithelium swollen and dist ended wii h glycogen. The 
papillary layer of the cutis has disappeared, and Ihe dermis proper 
is infiltrated with round cells, which are mostly mononuclear or 
polymorphonuclear leucocytes, sepaiatcd by a slight amount ot 
fibrillar connective tissue, which may in places be inlirely absent. 
There is some doubt as to whether the connective-tissue corpuscles 
contribute to the round-celled infiltration, as has been asserted by 
Izquicrdo; in any case, the recognizable connective-tissue cells are 
always swollen, and their nuclei are altered in various ways. The 
cellular infiltratioii is very vascular, and in the case of the older 
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tumours almost cavernous in structure; lienee the liability to 
luemorrhage. which is Mich a marked feature ol the disease. 

The subcutaneous fatty 1 issue is always intlamed. In addition 
to these features. Let idle describes and figures some most peculiar 
strucluies seen, under a magnificat ion of quo diameters, between 
the cells ol the epnliTinis, which lie eousideis to be elasinatocytes. 

The giowths appear to be niton invaded secondarily with micro¬ 
organisms, especially if ulooi.ded, while the eosiiioplnles disappear 
and flu* moiiouucle.its diminish. Mvelocxtes may be present, and 
ma\ numhci 0.5 pel cent., and 1 hole 111.1 v be some huge mononuclear 
cell- like macrophages. Tin nuclei ol the polvmoiphomiclears aie 
simply bilobed. 

Symptomatology. The meub.u loll period is not deluuti'ly known, 
and i-.stated to vai v Irom eight to lorl v days, but to be most usually 
from twenty to thirty <l.i\s, during which time prodiomala, in the 
I01 m of malaise, l.i-sit udi\ and depression, may be expel ieiieod. 

Febrile Stage. (Omva Freer). The invasion is giadual. the 
prodromal symptoms increasing in virulence, while umemia 
becomes apparent, and peculini rheumatoid |*ains appear m 
dittereiit parts <»1 the body. These pants are very stiiking 
and \erv misleading, tor they may 111 some cas» s he Limited 
to a single regum, or e\en to a single |oiut or muscle: on the 
othei hand, they may be mole e\teiisi\e, and lead 1o a diagnosis 
of some lieive di-onhr. As a rule, but not imanably, tever 
appeals, and varies m intensity with the severity ol the attack. 
There u usually insomnia and olteii deliinuii. l-ually it is iiit»r- 
miltent in chaiae.ler, the paroxysm beginning about noon with 
e11 ills, severe pains, mueli tluist, and a use oi tempeiature to about 
lo.j 1'., with a quick. soil, eoin])iessible pulse, and ending in about 
twche hums by crisis, a-social ed with s\v< atiug and an amelioration 
of the pains. The livei and lymphatic glands eiilaigc, but accord¬ 
ing to some authorities the spleen is not palpable. The patient 
rapidly becomes \cry an.emic and feeble, and usually constipated, 
but may at times -niter fi«»m scieic diaiilnvu. The destruction of 
nil cells, according to Mongo, is enormous, the number tailing to 
uoo.ooo per cubic millimetre, with miciorvtcs in large numbers, 
macrocyte-, normoblasts {j.ooo pel cubic millimetie), inegaloblasls 
(Joo per ctil)ic millunetii), pnlyelirom.it oplnlia, and poikdocytosis. 
while the liaunoglohin value is alw.iy- increased. 'I'liere is the pic- 
turi of the blood in a pel nicious aiia-mia. There is always a marked 
leiicocytosis, the count rising to go.ooo per cubic millimetie alter 
the first few days, and incieasing later The polymorphonuclear 
leucocytes number about 75 per cent. The condition oi the hone- 
marrow has been studied by Corviillo, who finds excess ol normo¬ 
blasts and neutroplule myelocyte-. 

Eruptive Stage [ Verruga, serisu stric/o).- J11 many cases, after the 
febrile stage has lasted Irom twenty days to eight months, the 
skin begins to itch, and an eruption appear* on the face, nock, the 
extensor surfaces of the arms and legs, and at times on the 
conjunctiva*, the lips, tongue, gums, palate, and pharynx. This 
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eruption shows itself at first as small, pinkish-red, erythematous 
spots, sometimes associated with small vesicles, or more rarely 
with bulla: or pustules. The erythematous areas speedily become 
papules, and finally nodules,which inav \ury in size and in number. 
I'he usual si/e is about that of a pea. 

When fully developed, they appear as elevated, cylindrical, fungi¬ 
form, or irregular wart-like bodies, usually discrete, red in colour, 
generally firm to the touch (though they may be soft), and veiy 
liable to bleed. This type of erupt ion in the forme miliarc (miliary 
type' of the Odriozohts and Salazar. In addition to these supei- 
tie.ial tubercles there are deep subcutaneous midules (nodular t\ pel, 
which he under the unaltered skin, and from which at first they .tie 
<piite free. These nodules may reach a huge size, and become 
adherent to the skin, ulcerate, and reach the surface as large led 
fuiig.ilmg m.isnes, which readily bleed. This is the forme, multure 
of the above mentioned a lit hoi n. Both types appeal on tin* skin, 
but the miliary type may also appear on the mucous membranes 
and internal organs, while the nodular type is confined to the skin, 
O'pecialK at the flexiiies oj the elbows and knees. The liist crop 
Usually appeals on 11n tare, and the extremit ies may be discrete oj 
continent : in the lattei ease no healthy area of .skin may be visible. 
The imli.irv eruption mav appear win n tin- genet al symptoms have 
abated, but the nodular is accompanied hv lever. 

The area of the skm on vvliieh the spots appear is usually 
u'deinatous, a feature most commonly obseivcd on the legs. With 
the appearance of tin- ei upturn the fevet declines, the general 
symptoms abate, and the patient feels bettei, bill the blood shows 
a m.like 1 diminution in the led cells, some of which air nucleaied, 
and a corresponding reduction in the hainoglobm, and this ana-mia 
may In* aggiavnted bv b.emoii luges Irom the nodules, which may 
be so severe as to cause tin- death ol the patieui. 'Plus blood 
combi ion has been c.iiefullv m\est ig.it ed b\ Monge, who finds that 
.it lhe coinmenc.i ment ol the illness ihere is oligoeytlnemia. nncro- 
c\.es, maeiocvtes, mumobl.ists, .mil megalohl.-ists (under i.ono pel 
cubic millimetre), with poikilocvtosis, polvcIiinMiatophili.i, and 
granular red cells. I'he h.emoglobm value is raised. 'Pile white 
cells are increased, and there is slight polvmorphonucleosis. The 
mononuclears have well-maiked basophilic pmtoplasm. At this 
stage the verrugas mav develop in the internal organs, and cause 
serious symptoms; thus m the laiynx they will cause dyspnoea: in 
the bronchi, bronchitis; in the lungs, pneumonia: in the pleura, 
pleurisy; in the nose, cpistaxis and difficulty in nasal brealhing; 
in the .esophagus, dysphagia: in tin* intestine, bloody di.irrluva; ni 
the me.ninges, brain symptoms; in the eye, amblyopia: and in the 
uterus, metrorrhagia. 

After lasting from lour to siv months, during winch several crops 
appear and disappear, each preceded by an attack of fever, the 
eruption finally disappears, and the nodules, becoming pale and 
drying up, disappear without producing a scar, while the ulcerated 
nodules dry up and heal u \ cicatrization, and the patient is left 
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Fig. 700.—Verruga Peruviana: Eruption on Extremities. 
(After Biffi, from the Archiv fur Schi/fs- u. Tropen-Hygiene.) 
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convalescent, but amemic and feeble. According to Mongo, syste¬ 
matic examination of the blood reveals the fact that a time arrives, 
which he calls the- critical period, when the leucocytes are reduced; 
the polymorphonuclear leucocytes also diminish in numbers, and 
the eosinophilos, which have been praol ically absent, reappear, and 
a definite mononuclear increase supervenes. This critical period 
lasts four to five days, and changes completely the blood picture. 

During the decline of the disease there is flight oligocytluemia and 
granular red colls, while the mononuclear cells are increased to 
50 to no per cent.: there is slight eosinophiha, and the h.einoglobin 
value i-, normal. 

The course of Ihe disease, however, is bv no means as straight¬ 
forward as depicted, for at limes the erupt ion comes out poorly, 
and is limited in its disinbution, or, having developed, may dis¬ 
appear, in which cases llie general symptoms, which may have 
impro\ ed, me apt to return and eause a s t nous illness. 

Acute or Severe Form. This form ('anion’s disease, sensu 
stricto is considered by mam authorities to be a condition separate 
from veiiuga, and when present in \eriuga to be nteielv a eompli- 
«at ion. It seems to be .t liver of tin i-uti roidea group. The 
teinjii lature becomes almost continuous, the pains and the diar- 
ihu a si \ eie, the urine d.iik ami s« antv. ai id in react 1011. with high 
specific giaxily, increased imliian and urobilin, but larelv albumen, 
and ne\er blood. It eonlains soinetlimg which 1 educes I-Vhling’s 
solution. Acioiding to some ol>sci\crs the amentia heroines pro- 
toiiiul, the red cells being ledureil to 500.000. a, cording to Mongc. 
nucleated red cells appc.iring, while death results m about two or 
three weks. 

Varieties. Slight cases may p.is*, through Ihe whole illness 
witlioul lever, while more seven- cases-, show iuteimittent or even 
remittent fever. 

Complications. The ci>mplic.,u j'.ii-. are numerous, and include 
septic poisoning, malaria, tuhiieulosis, and syphilis. 

Theobsei veis who consider Oi oya fever a separale cut ity from \ er- 
rugii, admit that it is not rarclv complicated with the latter. 

Sequelae. — l'he usual st-ipnl.t- are aua-mia, dropsy, and at feet ions 
of the nervous system. 

Diagnosis. Hie mo-.1 important leature in the diagnosis is resi¬ 
dence in one of the endemic, areas, when a person complaining oi 
vague pains and illness, with distinct ana-mia, with or without 
tebrile symptoms, should be regarded as most likely to be suffering 
fiom the febrile, or amemie stage of verruga. The rapidity with 
which the amentia is developed is an important point m the 
diagnosis, for iu the, severe forms of the disease the number of 
the red cells will fall in three to four da\s to less than 
1,000,000 per cubic millimetre, and even in slight cases there will 
be a marked diminution. Concurrently m the severe forms all 
the signs of the blood picture of pernicious ana-mia w r ill develop 
This amentia imprints a typical facies upon the patient. The 
febrile stage must be differentiated from malaria by the absence 
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of the parasites in the blood, from typhoid by the serum reactions, 
from t ubereulosis by skin and ophthalmic react ion, from rheumatism 
by the absence of tin* swelling of the joints, and from histoplasmosis 
by the absence of the parasite. The stage of eruption must lu* dis¬ 
tinguished from hamba-aa bv the absence of the eruption oil the 
mink, by the tendency t<» h.emorrhage, and the absence of Trepo¬ 
nema pcrlcnuc. 


ll shoulil In* i ctiii'in I h*i (*i 1 ilmi; In so mm. I'w/er. Urii«*s, Sellards, 

•LU'I U iMi.ilniru's \,tin. i lilt* OmvM li*\«i .iinl veriUK«i are two 

sep.ir.ne ilise.i-.es Omc.i It %. h.ir.n tei 1/1 >1 hv 11 1«- pmlouml amenu.i, 

I he level, the pi eselli e fi| li ,ti i/him Hll\ III the liloml, its 110111110(11- 

l.ihihtv in inmikevs, while iin< iunpin .iieil veriuc.i is * 11 m« .i 11 v utentieal with 
.uigioti hioui.i 11mti:i<i->n in . tlu-ie is n>> level. iin *>e\ere .uiiemi.i, there is 
.iliseme n| />’ /iii. i, 7 //m i, i.s .iml tin . dihIii i< hi is uim til.ihle m monkeys ami 
hlllU.LM IK-111” 



lM<. I > i \ L’l KI V I \S \ hill IJI< UN I IIK J'AI r, Iaes. and Tom.i c. 

Mti r tiile iimn the .in ///<■ / >ili'l'\ u Tiopt n-Hvgienc ) 

Prognosis.-- With the po—ibihty of >uch a strious complication 
as ( arrioit’s fe\er .in-.mg, oi in laici stages of internal verrugas 
lornimg. the pmgnosis mu-1 he ' i iv guarded. A good sign is an 
early appearance of a widelvspn.nl ei option, while a poorly- 
developed erupt ion a--ot iated with ma-mia and maiked weakness 
is of grave import. Monge state- that lh<* diflerene.e between two 
eonsecutive blood coiinls is of importance m deciding the prognosis, 
as an increase m the mononuclear-and of the ervlhrocytesand the 
appearance, of eosmoplnle cells maiks an improvement. 

The appearance of the ernpl ion per sc should not be considered a 
good sign if I hep* is still marked oligoevt luemia and polyniorpho- 
IlUCleosis. # 

Especially sei ion- is the disappearance of a poorly-marked erup- 
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lion, nml the reappearance of fever pain?., etc. Told weather ami 
high altitudes are unfavourable, and complications increase the 
gravity of the case considerably, the forum because it delays the 
development of the eruption and may cause it to abort, and the 
latter because it increases the tendency to hamorrhage. The 
mortality \anes from in to jo per cent. 

Treatment.- No specific treatment is known, but Odrm/ola 
recommends hypodermic injections <>1 arsenic, and removal Irom 
the endemic region to the warm countries along 1 lie littoral will also 
he of benefit. Atoxyl, salvaisan, and neo-sahars.m may he tiled, 
t'hillsand cold baths must he specially avoided as being aj>l to stop 
the development of the eruption, ami hence to endanger the lib- ot 
tlif patient. Drugs appear to lx* useless in the leluile stage, and 
though decoctions of mai/e. ot llutlncria mn/ufti {Bmtiieriurca-i, 
Kuiiiilcia incana (Soroliilanacea-), 01 vinlh'( IVi ehint hmacea'j, 

have been po|mlar. thev aie now believed to he useless. 

Tonics of iron and arsenic .ire usehil during com alescmee, but 
the iron is beM ailiniinsieied hv hxpndcnnie ni|ee.t 1011s. Can ion’s 
lever must he treated in the same in,inner .is t\plnud fe\cr. 

Prophylaxis. Ill the present stat< of 0111 knowledge the onlv 
possible prophylaxis is to a\ end 1 lie einlennc 1 egnuis, and to protect 
the body against biting aithrojiods, especially at night. 
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RHINOSPORIDIOSIS AND SARCO- 
SPORIDIOS1S 


lvlnnuspoi i>!in- is 'i hi S.n> t>-| • •: n!m t s- Siij’i nulliii: n- J{tli'i<ims. 


RHINOSPORIDIOSIS. 

Definition. Rliiuosporiiho'-.is is a chronic infection i'min-i! by 
Rhinos ftitriilinm scchcri Wernicke, iqoo, and characterized by tins 
])roductioiinl polypi on mucous meml>i\im-> and papillomata on 
cutaneous 

History. 'I he disisi-** was in*e r«-i*omi,/.fd bs Mulbmu ii’Smilli 
America in i>*qj. ilun b\ Set bn in i>•*> in Ihu nos Auvs, m a n.isil 
polypus occiiiiina m .1 \m1nj4 111.1 n .ij;t‘d niiuU-cn \cars. In njoo 
lie gave .1 dfst'ripiion ol ilie p.uu-itc and n- development. which 
w'e have been unable to obiain, but which is said lo be a most 
excellent .iceoiin.. l.a'ii he tomid two otliei ea*-cs in the same 
town, .mil in i<)oo the parasite was named ('otculium sccicri by 
Wernicke. 

Ill l()o ; Kinea.lv repor'ed to the Larvn1411loj4ic.nl Society a pecubar 
case of a polypus which he had lound in 1804 growing fiom 1 lit* 
septum of the nose o! an Indian in Calcium in the form ol a pedun¬ 
culated, rnspberrv-hke bod\ .with whitish spot son lliegt nerally red 
sin (ace. On section this tumour \vn- found to have peculiar bodies 
embedded in it. It was then carefully examined and described 
by Minchin and Fnntliam, who came to the ronelusion that the 
peculiat bodies were !Iaplos]>ondiaus t and named them Rhinos pori- 
diim kiiwalyi. In 1005, Nair ol Madias found similar nasal polypi 
in several people, who all came from the small nat ive State of Cochin, 
on the west coast of India. These polypi were carefully desciibed 
by Real lie in lijoh. 

In kjio we observed the sam* parasiii- in a nasal polypus in 
Ceylon, and in the same year higmm published an account ol its 
occurrence in a conjunctival polypus and in a papilloma on t he penis. 

In 1914 Tirumurti gave a most excellent account of the disease. 

In 1918 Chelliah. in Ciylon, not merely confirmed our original 
discovery of the disease in that island, but reported several more 
cases in Singhalese and moormcn. 

Climatology.— Rhinosporidiosis occurs in South America, in 
India, and in Ceylon, and quite, possibly in other regions 

157 * 



JETIOLOGY—MORIIID A NA TOM Y 1579 

/Etiology.—The cause of the disease is lihinosporidium seebcri 
Wernicke, 1900 (p. 533), which is present in the growths in the 
form of clear hyaline roundish cysts of varying diameter. 

The life-history in man appears to be as follows:-- 

The free spores, which are small spherical ovoid bodies with single 
clirymatinic masses, grow into sporocyst s which ha\e a few chroma- 
tinic granules. These sporocysts grow into larger bodies containing 
a few centrally placed pansporoblasts. When these cysts are. 
mature they are filled with pansporoblasts which have foimcd spore 
morula: containing some fourteen to sixteenJFclear shining spores. 



Kit.. piN Shi i ion in N \s.vi, I'uiM'i s •■iiowiNw li/inioif'vnttiuiH secbvn 
AT I AND 2 . C'hVLON C\Sh. (I'lIilliiMK KOC.KAl'H.) 

i is reproduced much more highly m.igmlied in log 709 . 

The evst ruptures, the pansporoblasts escape and vfipture, and so 
allow the spores to be libel a ted. Spores probably escape horn the 
nose and other parts, and possibly infect man in tins way, because 
there is some slight evidence ol transference direct from man to 
man, though we. were unable to trace any such cause 111 our Ceylon 
case. Probably the reservoir for tlic parasite is in .some unknown 
animal. Spores which do not escape from the body propagate 
the parasite in the patient. 

Morbid Anatomy. —When a polypus is tensed nut in the normal 
9 alinc it will be observed that it is stalked, and that from this central 
peduncle strands of fibrous tissue branch out into processes. The 
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tissue is studded with pm-head si/rd vvhilo dot* which represent the 
cysts. 

AsCiin hr judged I nun Fig. 70S, the mucous iiiembiane is thrown 
into folds which hum papillomatous-like. j recesses, in which, lirir 
and there, tin* epithelium is thin «»r warning I he siibepilheliul 
tissue is veiy vascular, and is infiltrated with pol\morphomidear 
leucoe.vtes. and shows small lnemonhuges at 111m ", and m the nose 
may also he myxomatous m places. '1 he exst^ m.iv he seen lying 
in this iis*,ue ,,r bulging through the epithelium 1 h’ 1 in l*'it;. 70S 
and also in l ; ig. 700, which shows a c\st lull.»! patispoiohlasts, which 
appear under higher magnificat ion in Fig. 71 o.. 



Pathology.-- The parastn- spu-.uk in the body by the rupture ot 
the cyst and the ltlx ration ol tin- -por.-,. We suspect that it may, 
at t imes, give 1 m- to a condit u>n 11 -1 mbling a s t -pi,, ,i nua. 

Symptomatology. ’I In p.iinnt has hi- aiti-nimn d-,awn to his 
nose hy proiusi- bleedings, and m a lit 1 !• time not 10 - a growlh. 
On examination this 1- Sound to he a small xasciil.it pedunculated 
tumour, about the si/e and shape <•! ;i pea. hirly moxahle and 
jiainless, attach'd tot he antei ior and upper pan ol the eat i dug limns 
septum. fn appear,nice it lesciubh - .1 strawberry or a taspberry. 

It may, howi-wr, form polypi m other regions, as. lor example, 
on the cimpmcliva, 01 papdlomat.1 on enlaiieoiis siirl.ices, as, for 
example, on ! lie penis. 
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Diagnosis.— Pin- diagnosis can only 1 >•■ made by removal of the 
whole or a portion of tin* growth, which in most eases has the ap¬ 
pearance of a nasal polypus, tolloweil by a micioscopical examina¬ 
tion, when tin* parasite will be easily seen as a loumlisli cyst filled 
with granules. which, when examined under a higliet power, are 
Seen to be t lie paiispoi oblasts. 



Fin 71 . -l\h<no :»1 i./iinr .i.Vi'/ Wikmim. mi.n \i a in Fin. 70S 
( , r .»•■»» ) I'i.viox c'\si (1 *i it 111 I'M it uoi inrn ) 

Prognosis. ’Ibis i*s usually said to be {>1111(1, bill if it can cause, 
as we aispeet. a geiiei.d iule« Mon, it may be dangerous to life. 

Treatment. Pin tiiainnnt istmeinoxi the growth and cauterize 

its base. 

Prophylaxis. As we are eutiielv ignorant of tin- hle-c\clc of the 
parasite or where it exists outside the liinu.m body, no leinarks 
can be made a-* to 1 lie prophx la.xis. 

t 

THE SARC0SP0R1DI0SES. 

Definition. Sareospnudiosis is a cl ironic mice! ion catwd by the 
invasion ot the body by Snm»ystis luiJcvuuim Kivolt.i, 1S7S, 
Surcncvstis minis K. Klamliard. ISS5, and pet haps other allied 
organisms. 

History. In iN(»N landeinann lonnd some indefinite bodies in 
the myocardium and on the valves ol the lieail ot a person who 
had died ol dropsy. It is thought that these bodies may possibly 
have belonged io the genus Sarcoc\sti>, but it is \eiy doubtful 
what they 1 rally 1 epjeseiiied. In 1.S.S7 Koch described the fust 
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genuine case in Egypt. In 1S94 Baraban and Si. Remy found 
these parasites m the laryngeal muscles of a man who had been 
executed. I11 1902 Rosenbeig reported a doubtful case, and 
Kartulis another doubtful case. In 1903 Kt. and Ed. Sergcnt 
described a parasite which later was called Sergcntella hominis 
Brurnpt, 1910, in the blood (vide p. 5J7). and in 11)05 Castellani and 
Willey described rather diitiront bodies a No in the blood (vide 
pp. 537 and 53#). which they were inclined to consider of protozoal 
origin, and later similar, but somewhat larger, forms were found 
bv Castellani and Sturgess in the blood ol Jios indie us (Fig. 189, 
p. 5Ji). In 1901) Darling described a case ot saicosporidiosis in a 
Barbadian negro in which the paiasite appeared to be Sarcocystis 
muris Blanchard. 


Climatology.-- Sarcosjioi aliosis being only a chance infection in 
man, and the parasite normally occurring in monkeys, buflaloes, 
cattle, sheep, pigs, rats, and other animals, it is obvious, that not 
merely will the disease be very widespread, but that different 
varieties will occur in the dilferent zoological regions. The cases 
so far described are in Central America. Europe, and Egypt, and 
doubtful cases in Algeria and Ceylon. We are suspicious that 
the Ceylon case may ha\e some connection with S'. tenet Ice, var. 
lm 'hi! is Willey, Chalmeis, and Philip, 1904, which is very com¬ 
monly iound in butfalo meal m Ceylon. 

^Etiology. - -The causation ol saicosporidiosis is tin* presence of 
some species ol sarcocystis in man, but tin* method ol entry is not 
obvious. It would seem possible that eating undeicooked meat 
infected with Sarcocystis might produce the infection, as Darling 
has shown that guinea-pigs can be infected by feeding them with 
rat’s musele containing .s. mitris, and by feeding them with the 
ripe sporozoites of the same species. I11 our opinion this is a very 
probable method of chance infection, because the buffalo meat iii 
Ceylon is heavily infected (vide p. 531). 

Morbid Anatomy. The spores call lie found in the blood and the 
parasites in the muscle fibres. 

Symptomatology. The incubation period in animals appears to 


be very long, some 15 1 to 104 day*'. During the invasion the 
patient suffers Ironi an irregular fever, which may resemble enteric 
fever, and in severe case*, this fever may be complicated with 
myositis and i;\cn necio-is ot the muscles. 

Diagnosis.- -1 he symptoms are thosr of an irregular fever, which 


in some cases mav be typhoidal-like, and in others of a very low 
typo without much general disturbance, while some cases may 
never show pyrexia. The nature of these fevers may be suspected 
by finding bodies resembling the spon s ot Sarcocystis (vide. Fig. 189, 
p. 531) in the blood. Failing this, and especially if there are any 
signs of myositis, the diagnosis can be cleared by excision and 
examination of a piece of diseased muscle. 

Prognosis. - This is good alter the parasites have become quies¬ 
cent, for no one has so far been known 1 o die of the disease. 
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Treatment.— The treatment is entirely symptomatic. 

Prophylaxis. —Meat should be carefully inspected, and any found 
heavily infected with Sarcocystis should be condemned, while all 
meat should be well cooked. 

SERGENTELLIASIS. 

The brothers Sergent, in 11)03, described a peculiar parasite 
(the description of which is found on p. 537) in a person suffering 
from night sweats and attacks of nausea. There was apparently 
no fever, and the general condition was good. This parasite, to 
which Jlrumpt has given l In* name of Scripsntclla hominis, might be 
the tree spores ot a species of Sarcocystis. 
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CHAPTER LXIV 

PARAGONIMIASIS 

Synonyms -■ I >i Imitum Histm\ C Imi.ilulug\ .l-.liuW'} - Pathology — 
Moihiil iiualonn M inf>t<nn.i tnlugi l (•jnpljt alien-- J >iagnosis— 'J reat- 
ment --i'uipliN liixi-NcJi*r> nets. 

Synonyms. -1’uioMtn luemupivsis, j’ulinonnrv ihMoin.itosi.^, Kmlcmic 

li;i‘iuw|ityM.s 

Definition, Parnuotiimiasis is a chronic or subacute general or 
local inL'Ction ol mail bv means ol Pitm^onimu -> rm&cn Cobbold, 
iSiSo, which produces r\stn: le-mus. containing a thick, opaque, 
reddish lluid, in which ai< Imiml at t inn—i the parasite or its eggs. 

History, hi i-'Vo K nicer disroxeivd the pai.isite ol this disease 
ill a patient at laiu>iii in Formosa, and it was named Distommn 
riaifcri by ( ohbnld m iNNn. In 1S7S Keiheit had disrovereil similar 
parasites in the lungs «»f two liengal 111401 s which tiled in the Zoo¬ 
logical ('r.n dens ol AmsUidam and Il.ini)>111 Subsequently it 
wascousideied that t lie two pai asites wi 1 e one and t he same species, 
and as Herbert had n.iined lus specn s Puru^nnitnits ncslermuni 
in 1S7S, t his name was applied t o t lie human parasite nut d Ward and 
Ilirsch stated th.it the -.pines v\Inch covei the cuticle and which 
are uriangcd 111 groups are different in the two species. *1 hus 
PttraiioHimui s ringcri has chisel-shaped moderahlv heavy sjunes, 
while P. aeslermuni has lanci l shaped ami \ ery slendei spines. The 
human spirit >. is, tInn-hue, known hvCoblmld’s name ol P. ringcri. 

In r.SSn H.n 1 / hmiid bodies m cases ol hamopt\sis which lie 
thought weie p-.orospeims. and, tin n hue, he tailed the disease 
‘ ^re^ai uiosis pulmoimiii,’ but when the bodies weie shown to 
Leue.kart he said that lln\ wen o\ a of a distoinum. 

In the same veai (iS.Sn) Mauson fouml tIn- eggs m a case of hioino- 
ptysis m a Chinaman Inun Non hem hoiinosa, and later in a Portu¬ 
guese with similai sMuptoms hum lanisin m Northern Formosa. 
This Portuguese died m Formosa, and Kinder diseoxcied in the 
lungs during the post muiteni examination a iniimle ileshy oval 
body, grey in colour. This specimen was loiwanh-d to Manson, 
who sent it to Cobbold, who named 1! Dislnmum rnii’cri. 

In iNSj Had/, also found adult specimens in the lungs, and gave 
them the name Distomum pulmonale I11 iNqo Otani and Yamagiwa 
showed that it could give rise to a general infection and could be 
found in the brain. In 1902 Musgra\ e gave a \ ery' completr account 

158-1 
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of the disease as seen in the Philippine Islands. In 1911* Nagano 
reported upon the prevalence of the disease in Northern Formosa, 
around the prefecture of Shincliika: and Nakagawa in 1913 and 
1914 found 1,249 cases, oi which 922 occurred m that prefecture, 
and believes that there are not less than 13,000 cases therein. In 
1912 Masuo and Yokokaxva found the disease in Sansaka, Koryo, 
Jukirin, and Nansho. In 1914 Nakagawa investigated the inhabi¬ 
tants of the lowlands occupied by savage tribes, and found that 
about 50 per cent, of tile population were injected: but in the high¬ 
lands the cases were less 111 number. 

In the meanwhile observations had been made as to the develop¬ 
ment of the worm in the egg by Nakaliama 111 Japan, by Munson in 
China, and by Garrison and Leynos in the Philippines. In 1914 
Nakagawa found that the r.orcari;c developed in the mollusc Melania 
libertina Gould, which lives in pools and sluggish streams: in 
Melania ohHijncgranosa Smith, which inhabits slowly moving 
streams; and in Melania inherent ala Mueller. 

The.lile-lnstory would be as follows: Themiiaculia attach them¬ 
selves by means of suckers to the head, jaw-., and feel of these 
molluscs,and then bore then way by means of their proboscis into the 
liver, the heart, and the kidneys, when- they become sporocysts 
and cercariic. These latiei possess an unloiked tail and measure 
0*12x0*09 mm., and a tail ol 0-054 nun They also show a spine, 
two suckers, three pairs ol poison glands, and a heart-shaped excre¬ 
tory vesicle. They encyst *>111 he gilGof eei tain ciabs- \ \/.. t Palawan 
(geolhclphnsa) nhtnsipcs ^tmipson, the led ciah: Palawan ( gcolhcl - 
pliusa) dchaami White, the dung crab: i.riacheir tapanuus de llaan, 
the hairy crab: and perhaps on those of Sesarma dehaanii Milne 
Edwards, and I‘ataman {paralhclphusa) sinensis Milne Edwards. 

Dogs fed upon thesi* crabs showed eggs m ninety days alter 
inf I'd 1011. Tin* young distnme rse.ip, s from tin- cyst 111 the intestine 
ol the dog, pierces tlie w.dl ol t lit jejunum and jiiisss linn tlie peri¬ 
toneal cavity, pierces t hediaphragiu and pleura and eiilei st lie lungs, 
where it encysts and becomes adult. 

More recently otliei nbserveis lia\e doulned the necessity ol the 
crab in flu* case of the infection ol man, which apparently can lake 
place via the skm. 

Kobayashi believes that the eerc.irue observed by Nakagawa in 
molluscs of the genus Melania are not those of P. nngeri. 

Climatology. -Paragonimiasis is iouud in China, Corea, Japan, 
Formosa, the. Philippine Islands, ami Sumatra. The infection 
is more prevalent among people living along large rivers, acooiding 
to Nakagawa, and less so among people who use well water. 

/Etiology.- -The causal agent is Pafaganinnts rin^e-ri Cobbold 
(p. 573), which lives not merely in man, but also iij t he cal, the dog, 
and the pig. The intermediate hosts are molluscs ot the genus 
Melania, in which the crrcarkc arc developed, and these pass to 
man either directly or through the agency of certain crabs, in which 
they become onevsted. Infection may be by the alimentary canal, 
* " 100 
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and also perhaps by the skin. The worms become hdult in the 
lungs and other organs. 

The disease appears to be very widespread in certain districts, 
and the old idea that it is more common in males than in females 
requires reinvest igation. 

Pathology.— The pathology of the disease is by no means clear, 
and how the various pathological changes are evolved is unknown. 

Musgrave has classified the lesions into:-- 

1. The non-suppurating lesion. 

2. The tubercle-like lesion. 

The suppurat ing lesion. 

4. The nlciT.it ive lesion- 
(ti) m the skin: 

[b) in the bronchial mucosa: 

(c) 1111 he latest inal mucosa; 

{</) in the bile-duct. 

The simplest lesion appears to be an infiltration ol the connective 
tissue of an organ with eggs, without any histological changes at 
iirst, but later with a proliferation of the connective tissue and the 
formation ol a cirihosis 01 .1 1 ouud-celled infiltration, with some¬ 
times many eosinophiles, which may load to abscess-formation, and 
finally to ulceration. The abscess-formal 1011 may at times pioduce 
caseous material, giving a tuheiciihir appearance. 

The noil-suppurat mg lesion may tlieiefore be simple infiltration 
of the tissue by eggs, with or without inflammation. On the oilier 
hand, cirrhotic changes may be seen, especially in the liver. I11 serous 
membranes an adhesive inilammation is often produced, associated 
with the presence of eggs in hi own patches at t lie points ol contact. 

The inilammation of the oigan may, however, pioreed 1o pus- 
formation, resulting in a tvpical abscess. On the other hand, the 
tissues geneially attempt to rircumse.nl»c this abscess bv a fibrous 
W'all, and thus produce wli.il is called the typical lesion of the 
disease. 111 the cent re ol the abscess will be seen degeneral ed cells, 
blood, eggs, and perhaps a parasite. Then comes a capsular wall 
of fibrous connective tissue, smooth towards the centre, and join¬ 
ing the rest of the organ externally. Around this wall the connec¬ 
tive. tissue of the organ is proliferating and congested. Jn this way 
the typical little cysts, with dull blue-grey walls, smooth internally, 
and containing a thick, 1 eddish fluid, with or without eggs or a 
parasite, are formed. These lesions may work their way to a 
cutaneous or mucous surface, and so open into a bronchus, or into 
the intestine, or the bile-duct, or 011 to the skin, thus giving rise 
to ulcers in those regions. The intestinal ulcers closely resemble 
dysenteric ulcers, anti, indeed, may become secondarily infected 
with am<cb<e or bacteria. 

I11 course of time these lesions may show some attempt ai healing 
and scar-formation, but generally this is not very successful. 

The blood may show* a deviation of complement w'lth worm-body used as 
antigen. 
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Morbid Ahatomy. —The body may be well nourished, but more 
usually is emaciated and anaemic. Ulcers can be seen at times in 
the axillae and groin, leading into diseased glands. The muscles 
may contain abscesses. The pleura, pericardium, peritoneum, and, 
more rarely, the meninges, show the. chronic inflammations and the 
non-suppurativc lesions mentioned above. The lesions found in 
the lungs are diffuse cirrhosis, bronchiectntic cavities, pneumonia, 
and caseous abscesses, while those of the liver are cirrhosis, peri¬ 
hepatitis, and abscess-formation. The typical lesions mentioned 
above may be found in the spleen, pancreas, small and large intes¬ 
tines, kidneys, bladder, epididymis, prostate, and in the choroid 
plexus of the brain. 

Symptomatology. —As the invasion of the body is so generalized, 
the symptoms are very varied. Musgrnve differentiates four 
varieties —the generalized, the thoracic, abdominal, and cerebral; 


but there is nothing very characteristic about any ot these types. 

In the generalized type there may be lever, enlarged lymphatic 
glands, general muscular pains, and ulceration ot the skin. 

In the thoracic type there will be cough, with the expectoration 
of purulent or, more generally, blood-stained sputum, in which tile 
eggs may be best seen by the addition ot a little o*i per cent, solu¬ 
tion of sulphuric acid. More raiely an adult parasite appears in 
the sputum, which also may contain Charcot-Leyden and croatinin 
crystals. The patient generally complains of pain in Mime part of 
the chest. The physical signs may indicate broncho-pneumonia or 
pleural effusion, which may be serous or purulent. 

In the abdominal Jorm of the disease there are only the vaguest 
symptoms of dull, aching pains and tenderness, while diarrhoea, 
appendicitis, epididymitis, or ciitIiom-. of tin* liver, may he demon- 
strat ed by t he usual physical signs and svmpt oms. When diarrhoea 
occurs, the eggs may be louiid in ‘ 1 *,ee.es 

The cerebral type is associated witli epilepsy, which may b„ 
Jacksonian in character, while neuritis or paralysis may also be 


present. 

The blood ami urine have not yet been fully examined. Though 
generally chronic, the course may be acute if complicated by septic 
or other diseases. 


Complications.- -The most usual complications are tuberculosis 
and cutanuebic dysentery. * 

Diagnosis.—With the above symptomatology, it will be obvious 
that the diagnosis depends entirely upon finding the eggs ol the 
parasite in the sputum, the heces, the scrapings from the ulcers, 
or the fluids obtained by puncture of a hydro- or pvothorax. 
Suspicions as to the presence of the disease will be strongest when 
cases showing any of the above signs occur in the endemic area. 

Treatment.- -The treatment must be devoted to relieving indi¬ 
vidual symptoms, but Musgrnve recommends treatment by iodide 
of potash. Removal from the endemic aiea is, of course, indicated. 
Perhaps tartar emetic injected intravenously might do good. 
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Prophylaxis.— In the endemic region drinking and bhtliing water 
should be boiled or filtered, and crabs should not be eaten. 
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Synonyms —IVhnilion— Mjnlory -Ohmalology .1ilit»log\ --Pathology — 
Mm bid anatomy -Svmptomatologx- Varu-tus- t'lmijiluaUonb—Diag¬ 
nosis -Prognosis 'I leatnioiit- PiopliyUiNis- Kclinm^. 


Synonyms. Primnial Icwi, Amu Ik schistosomiasis, Schistosomiasisjaponica, 
Kabul e (i litaiiL-ous symptoms). 

Definition. - -Kat a vania disease is caused by Schistosoma japonicum 
Katsurada. igiq, and is characterized l»v uriicarial and dysenteric 
symptoms, painful enlargement of the liver and spleen, with or 
without lever, dropsy, progressive anamia. and sometimes pulmo¬ 
nary and brain symptoms. 

History. -In 1.S87 Mazuni drew attention to a peculiar form of 
cirrhosis til the li\«*r which was iound in certain districts in Japan, 
and was caused bv the ova ol some unknown parasite. Llis dis¬ 
covery was confirm* d. and the ova were iound in other organs 
besides the liter: and the disease, which became well known among 
Japanese medical men, was named * Katavama disease,’ from a 
town 111 Bingo, one ol the districts in which it is common. In 1904 
Katsurada, who was resident in the infected area, discovered that 
the ova were those of a Schistosoma, and, further, found the 
adults in the portal vein of a cat. He named the parasite 
Schistosoma japonicum. In the same year Eujinami discovered a 
female worm in a human being. Meanwhile Catto found the same 
parasite 111 a Chinaman I nun Fukien, and described it in 1905, and 
in the same year Stiles and Looss gave accounts ot the disease. In 
190 h Woolley, in a most excellent paper, described its occurrence 
in the Philippine Islands. Logan has found it 111 a Chinaman from 
Hunan, ami in 1909 Peake recorded three cases fiom, a small town 
on the Siang River, in the Hunan province of Central China. In 
1911 Houghton, Logan, and Lambert, drew attention to cases of 
fever with urticaria, and cosinopliilia connected with infections with 
S. japonicum. 

In the same year Edgar di ew r at 1 ent ion t o t his fever in the Yangt zc 
Valley, near Hankow, and noted that nearly every patient had 
bathed or waded in marshy ground near the river. 

In Miyagaxva did not believe t hat the worm was the cause of 
the dermatitis. 

In 1913 Miyairi and Suzuki noticed that the. eggs of the worm, 
when kept for one to two hours in fa.*ccs and water at a suitable 
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temperature, hatched out, the shell beiijg broken. The newly-born 
miracidia swim about vigorously and enter a snail, said at the time 
to be a species of Ltmnaus, in which after twelve days redise appear 
in the liver. They further found that mice placed in the same vessel 
with these snails for three hours a day develop 5 . japonic am in 
their livers. 

Also in 1913 Katsurada found that the worms reached maturity 
in two weeks and produced eggs in three weeks, and that the method 
of infection of the vertebrate was by the skin, as could be demon¬ 
strated by producing the disease in cats and dogs (Katsurada), 
in cattle (t'ujinami), in man (Matsura in himself). 

In 1914 White gave an account of a case of the disease, as seen 
on H.M.S. ('admits, under Ihe term urticarial fever. The patient 
suffered from fever about 102 to 103' 1-'. in the evening and normal 
in the morning, pains m the lumbar and epigastric regions, pulse- 
rate 90, with a temperaiure ol 103*' 1\, slight reduction of the red 
corpuscles, 4,^00,000 per e mm., and 50 per cent, to 70 per cent, 
of eosmophiics. and loss of weight associated with the appearance 
of urticarial erupt ions 111 vauoiis parts of the body. 

In the same year banning noted that it was not uncommon for a 
fair proportion of the news of gunboats patrolling the Yangtze 
River to become infected after wading through the water-covered 
paddy fields 111 search ol snipe. 

Miyairi’s work induced buper and Atkinson, in 1914, to proceed 
to Shanghai and Liter to Katayama in Japan to investigate the 
parasite. Their results were published in 1915. At Katayama 
they found a small brown snail, with eight spirals and an operculum, 
known at that time as Katayama nosoplwra, which had an extra¬ 
ordinary attraction for the miracidia, its small head and foot 
becoming festooned with white specks (the miracidia), which 
appeared to irritate the snail, baler the liver was found to be full 
of cercaria: with bihd tails, which infected laboratory-bred mice by 
passing through the skin, male and iemale adult worms being found 
in the portal vessels one month after infection. 

In 1916 Koiki drew attention to the fact that in forty-two cases 
found near Shiishin, in Japan, all but three were farmers, and most 
had had an itchy eruption on the legs about a year before. In the 
same year Mann reported upon the disease, anil said that salvarsan 
was beneficial in the second stage; and Narabayashi studied the 
life-history of the parasite (ride p. 592) and pointed out the re¬ 
lationship between it and the skin disease called kabure. 

Climatology. —It occurs in Japan, China, and the Philippine 
Islands: in the first in the provinces of Bingo, Yamanashi, Hiro¬ 
shima, and Saga; in 1 lie second it is reported up to date from Hunan, 
Honan, Hupeh, Kiangsi, and Anhwei provinces, and from Fukien. 
In Wuhu 8 per cent, of all male cases entering the General Hospital 
show cither latent, active, or overwhelming infection. In China 
only the low-lying lands appear to he infected; no cases from the 
hills or mountains arc known. 



/ETIOLOGY— SYMPTOM A TOLOGY 


*59* 


In the Philippine Islands one case has been reported by Woolley 
as occurring in a Filippino who had never left the islands! 

/Etiology. —The cause of the disease is Schistosoma japonicum 
Katsurada, 1904, which is spread by Blandfordia japonica, in which 
the worm develops into ccrcariae which penetrate the skin. The 
vertebrate reservoirs arc cats, dogs, and pigs. For description of 
the worm see p. 590. 

Pathology.- -After penetrating into the skin the parasites enter 
cither veins or arteries. I11 the former case they pass to the right 
heart and hence to the lungs, at the bases of which they collect, 
and then, passing through the medius: ilium, diaphragm, and liver, 
reach the porial system. Sueyasu, in obtained complement 

fixat ion with the blood of immune animals. 

Morbid Anatomy. -O11 opening the 
abdomen, signs of old peritonitis may be 
seen, the appendices epiploic.u bring 
matted together, and at times there are 
also signs of old pelvic peritonitis. The 
liver is cirrhotic and less than its normal 
size, and its surface is studded by 
nodules, usually larger than those of 
alcoholic atrophic cirrhosis, (ilissou’s 
capsule, is thickened, and shows much 
connective tissue with round-celled in- 
fdlralion, in which lie the. ova ol the 
worm. 

The small and huge intestines and 
appendix may be thickened, and their 
mucosa is swollen and hypera-mic, and 
shows patches of ulceration and necrosis, 
and, in addition, papillomata, resembling 
those of bilharziosis. The eggs may also 
be found in tile mesentery.and in the 
mesenteric glands, tile wall ot the gall¬ 
bladder, the pancreas, the walls of the mesenteric vessels, and the 
pylorus. The adult worms may be found in some of t lie veins of the 
portal system, especially at the bifurcai ions of the smaller mesenteric 
vessels. , 

In addition, llu* eggs may be found in fibrous and round-celled 
infiltrations in the lungs and in the brain. This infiltration often 
takes the form of nodules. 

Symptomatology. —The early symptoms of the disease may be 
slight, or perhaps it may begin with attacks of fever, with urticarial 
rashes, in which there is marked eosinophilia, and this may be 
associated with cough, scanty expectoration, some impairment of 
resonance, over the bases or other parts of the lungs, with fine 
crepitant rAles on deep inspiration, and a diminution of the breath- 
sounds. 

About two years later there are diarrhoeic or dysenteric symp- 





l'ii 711 —Schistosoma 
lapomcum Katsurada. 
{Alter Manson.) 



1592 


K AT AY IMA DISK ASK 


toms, with or without fever, and the presence of the ova in the 
faeces. Associated with these symptoms arc abdominal pains, en¬ 
largement and tenderness of the liver, the hypogastrium shrinking, 
and the epigastrium enlarging and giving rise to a characteristic 
abdominal appearance. At the same time the dysenteric symp¬ 
toms cease. and an irregular chronic diarrlnea set- in, with motions 
containing much undigested food, and associated with dyspepsia. 

In course of lime the preliminary enlargement of the liver may 
cease, and the organ ma\ begin to shrink, but in any case tile spleen 
becomes triidir and enlarges, ascites appeals, and the patient 
becomes steadily weaker, mure and more amenuc, emaciated, and 
incapable ol mental or physical work. The average of three differ¬ 
ential blood-counts by IVuke is as follows: Polymorphonuclears, 
5 (>'() per cent.: uiouomicleais, i ;*j per cent.; lymphocytes, 15*0 per 
cent.: eosinophiles, 1 j■: pel rent., but the eosiuopliilia may reach 
50 per rent. Attacks ol l.\ei may occur nightly, otherwise the 
l emperat nremavbe subnormal. I lie vascular, respiratory, nervous, 
and urmaiv systems an* iimuMv normal. II, however, the ova affect 
tin- lungs, theie m.i\ be signs ol bnmclntis, broncho-pneumonia, 
and tibrosis; and it the bum, those oi Jacksonian epilepsy. In 
children the development is stunted. Death may result directly 
Irotn t he action ol the p.u asit e, or be due to some inlet run nit disease. 


Lamuiui distinguishes three M ig« s 01 tlit* di'-cu-sc. \iz.*- 

Jmhitl 'fins lasts ilnec to sj\ weeks, amt is 1 harm tcn/cd l>y high 

afternoon 1 enipei.itures, with ‘■lew jmlse-iale, e\anesu‘til (edemas and urti¬ 
carias. pains in tlie .il<duni<-ii espei wily in the upper pint. diaiThu-.i ur con- 
stipatiou nnrkeii (‘■•sinopliilia, and uMen m-Mit.il deptes-aon 

Sca>mf V, n,i ■ Inning tins stage the Imr and spleen :ne enlarged with 
amentia; there is Joss ,1] weight, sJu;ht It \n at limes, and the passage oi blood¬ 
stained minus, .is-.ou.ited witti more or Ies.s tenesmus and straining, and 
either di.irrhosi or i.iiiMipaijon Tin* < li.iracieiistn o\a can J»e lound in the 
mntion.s 

T/inif 'I'hi.s may or ina\ not Ik- present, and then only utter three 

to li\e years, and ispei i.dh if liv«pieiit n infe« tiou takes plan* It is charac¬ 
terized t»y iiiihnsis ol the liv«-i wlm h may-in* enlarged 01 shrunken, ascites, 
o-dr-m.t ol tin* evtieimtn s. emanation, .in.enu.i, weakness passage ol bhnwl 
and mucus m tie* motions, and a little lew r. 

T>n»imn->n -I »caili may «k Mir lnnn e\haiistiou or some terminal lnlection. 


Varieties. Houghton ucognizes tin* billowing types ot the 
disease: («) Typical cases, with enlarged liver and spleen, ascites, 
and blood in tin* motions: it A cases with only splenic enlargement, 
and with or without blood in the motions: (cl cases with cerebral 
symptoms and marked eosinoplulia, to which mav be added- - 
((f) urticarial lever, with marked eosjnoplnlia in the early stages; 
(e) cases only showing cosiuuphilia, olten associated with some other 
concurrent disorder: (/) latent cases showing ova in tin* motions, 
but no bodily disturbance. 

The splenic type, when present without blood in the motions, 
may give rise to difficulties of diagnosis, which may be cleared up by 
an examination of the blood and lav.es. The eosinophilia in these 
eases is from 25 to 51 per cent. 
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The cerebral type is exemplified by partial hemiplegia and slight 
disturbance of speech after high fever, and associated with an 
cosinophilia of about 50 per cent. Jacksonian epilepsy has also 
been reported as due to this parasite. 

The urticarial fever is characterized by a remittent type of fever, 
usually ranging at first from ()<)' to 100' F. in the morning to 102° 
to 103° F. in the evening, and after a time from normal to about 
100" F., associated with marked urticaria, followed by pale raised 
blotches on the arms, trunk, and legs, and associated with a marked 
urticarial rash. The fever lasts some weeks, and very closely 
resembles malaria at first, because the daily fall of temperature is 
associated with sweating. 

Complications. The inlection is generally complicated by the 
presence of Trichitris trivhiura, Atinlusfotmi diwdcnalc or Xccaior 
americanus, and . 1 scans Inm- 
hricnidcs. Dysentery is a com¬ 
plication which nia\ ur.eui and 
prove !:■ till to the patient. 

Diagnosis. The charactei- 
istic signs aie clnonic paintnl 
enlargement ot the liver and 
spleen, associated with ascites 
and chronic irregular diurrhu a, 
and marked eosinophilia (10 to 
50 per cent.). A definite diag¬ 
nosis is lobe effect edby finding 
the ova in the hee.es. These ova 
are. large (o*i by 0*07 milli¬ 
metre), oval, noii-operculated, 
laterally spilled (75 per cent..!, 
smooth, and transpaient, with 
a double contour sometimes 
showing a Miracidium, and 
when kepi in water lor a short 
time give rise to a free-swimming ciliated Mirucidinrn. These ova 
arc apt to be mistaken lor Asian's lumhricoides, or less likely 
for an Ancyloslnma ovum. Pile ova regime to be looked for 
carefully. * 

Other points which assist ill the diagnosis are the greatly exag¬ 
gerated knee-jerks, the peculiai muddy complexion suggestive of 
amemia, the lack ol leucocytosis (the counts 111 uncomplicated cases 
being about 2,000 to 8,500 per cubic millimetre), and the emaciation 
without obvious cause. 

Prognosis.- -The prognosis is \erv bad, as the parasite directly 
or indirectly leads to the death of the patient. The mortality is 
not known, but Katsurada ifiet with between thirty to fifty-four 
cases every year for five years in the infected area in Japan, and 
saw three to five deaths per annum, which he considered directly 
due to the parasite— i.c., a mortality of about 10 per cent.—but 
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he thinks that the indirect mortality would raise the percentage 
considerably. 

Treatment. —The only treatment that can be suggested is to 
administer salvarsan or tartar emetic. 

Prophylaxis. —Avoid contaminated water in drinking and bathing 
— i.c., use boiled water in infected areas for both purposes. 
Wading in swamps, lakes, and paddy fields, is very dangerous, and 
is the method of infection of man. 
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Synonyms --Definition Fi kina-.is caused l»v /• ilunu ham rofti ('obiwill, 1877— 
History—-C.luirilology - -JKtiology --Pathology -Clinical description--- 
Filarial lymphangitis - Filarial ori Intis anil hvtboi rle--Lymphatic 
vanx --Varicose Ivmpliatu glands Chylous Hfiisions- Flcpliantiasi- — 
Rarer allei turns - Fil.uiasis caused by other Filmiche- Kclcrcnt cs. 

Synonyms.- - Filaiial disease. Freni h, l ilanose, Maladies fikiricnms ; 

Italian, Filanasi; Cunnun, Filaria Krunkheit. 

Definition. - Filariasis is a term denoting tlie infection of man 
or animals by any species oi Filuria ~e.g., Filaria ham rofti Cobbold, 
1877, and some other*. , : 

FILARIASIS CAUSED BY FILARIA BANCROFTI Cobbold, 1877. 

The diseases produced in man by Filaria bancro/li Cobbold, 1877, 
include lymphangitis, orchitis, varix in lymphatics and lymphatic 
glands, chylous and lymphatic extravasations, and elephantiasis. 

History. --’I he appearume ol tin- huge leg ol eh phantinsjs is so striking 
that it was early noticinl by am uni Indian wiin is, who give descriptions ol 
diseases which ile.irly reler to c Ujdi.i 11 lia.su- ol the leg and ot the scrotum, 
ami also less clcaily to lymph si rotiim. Fiirtliei, they appear to have known 
that elephantiasis could altei t the h.imls and otln r parts oi the body. 

The word ‘ elephantiasis' was lirsl used by l‘dsns to indicate leprosy, 
and in this he was followed by most wnteis until Culm, who included true 
elephantiasis unilei the same term, an erioi which buame firmly established 
as time passed. In the ninth and tenth eenturus Rlums aiid Avicenna, 
and other Arabian phvsn urns, described true elephantiasis ol the leg under 
the term ‘ da-fil ’ or 1 clau-ool-til.' 01 elephantine disease, which, however, 
only served to make tin* (ouhision bclwein tlie two diseases more com- 
pleie. In the seventeenth centiiiv Lcoimmus and Varanclacus pointed out 
that they were two distinct clinical entities, ami in 1709 Clarke described 
elephantiasis 011 the Malabar coast oi India under the term ‘ Cochin leg. 1 
In 1712 Kacmplcr dcsinbed endemic hydrocele, under the term" andrum,' 
as occurring in India, ami being associated with erysipelatous eruptions 
on the scrotum, which recurred at the tim^f the mw moon. lie also ele- 
Beribed a large loot under the term * perilal, but his dese upturn agrees more 
with Madura-fool Hum with elephantiasis, though it m probable that lie was 
confusing Ixitli diseases under the same tenn. In 1750 Hillary, a most 
careful and skilled observer, gave the lirst full and act urate account of the 
evolution of the large leg of elephantiasis, which he clearly differentiates 
from true leprosy, describing the successive attacks ol lever, the lymphangitis 
and lymphadenitis, and the swelling of the limb, whii h, gradually becoming 
permanent anil slowly increasing, produces the well-known condition. 

He was ably supported in 1784 bv Hendy, who, in a subsequent treatise 
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in 1789, gave the first full account we have been able io trace of the develop¬ 
ment of elephantiasis of the scrotum, which he clcaily recognized to be the 
same disease as that affecting the legs. He describes and figures an elephan¬ 
tiasis of the scrotum 24 inches in height and 6 feet in circumference at its 
base, and he further notes cases of spontaneous euro bv sloughing. In 1809, 
and again in 1824, Alard wrote most excellent treaties on the elephantiasis 
of the Arabs. 

In 1812 Cliapotin was the first to describe hamiloi 1 i\ lima in Mauritius, ar.d 
he was iollowed by Salese in i8j2, whose papt 1 .Moused so much interest 
in Biazil, wheie the disease had toi long been will known, that 111 18^5 a 
eonfeienee on the subject was held in Rio do J.imiio, alter which there were 
many lim-sligatiuns, among which 111:1 > he nu nliomd those of Kayer in 1838, 
Quevcimc in 18 p», Siguad in 1S j 4, and Mo/ae-A/ema 111 iS 3 8, the last-r.anud 
obserxer icpoiting it in Wi'miion. In 1S-, j Janisi ijec dcscnbid lxmph 
scrotum. The icsult of all ihi. woik was to jnodnie a umseusus of oj*inion 
among Biazilnm, 1 'ieruh, and In< 1 1.111 ph\«u 1.111s that lucuinlm liyluna and 
elephantiasis weie inciily «lill* , i* 111 .i-piet.s ol the same disiase, and at the 
same time the i l.issu a I u si an In s ol Daniel--1 11 and Poei k in 1H48 on lipiosy, 
and of V. Carter m i.v,i. mi iiiyic<oma. ended tile confusion of thim two 
diseases with clcpli.intia.* is 

In t8(».t Prniaiipiax, in I'aii., dismxeml a Mni 'filutm in the fluid from a 
hydrocele 111 a pei-011 who had mine 11 • *111 ilaxana. but this di-eoveiv passed 
unnolued at tin time In 1 '*»!»«» Wmlun-i. slimul.tlrd by the disiovuv of 
Sthi'itosuHid lnnhiiti' 1 'tuni 111 haMii.iiiina in l-.g\pt, found a Microfilaria in 
the urine oI a < ascot ha-mauma m I’.i.i/il, but at lirst thought it to be of 1.0 
import am e, Ini t w In 11, a 11« 1 two vi .iisnl 1 at 1 fill woi k. lie 1 cgularlx found llie 
same small wonn m tin- mine ol pusmis -aitUnin' limn liamaloihylui 1a, lie 
published las dw ox 11 \ 111 18ns 111 the same \ eai 111 w lu< h la wis inilepmih nlly 
tumid the same para m in the mine ol .1 i.ecol ilixlurin 111 India, law is 
also found the same small worm 111 th« lilood and 1\mpli of p< r-mis sulteru.g 
from elephantiasis ol the leg. and miulinlid that 11 was the muse fit the 
rhyluriaand the elephant i,isis In 187.i1 Wnu kel lound the same small parasite 
in the lluid limn a 1 aw ol < hvlotis a si ites. 

In 1870-77 Bancroft disim-end adult um.de worms m a lymphatic absciss 
in the arm, and 111 a Imlmi ele oi the «ord, and these woniis were later de¬ 
scribed by Cublmld, who gave them tin* name Filarui bamrofti. Ahoul the 
same tune Mai wan found the M u iv/ilarur in the lymph from the enlarged 
lymphatics of a lymph siiolum and liom vamose lymphatic glands, and 
suspei ted that the so-1 idled mulai ml on Intis must be* of filarial origin, lie 
also obtained a h-111.de worm iiom a 1.1-e ol elephiiiitiasis oi the siiotum, 
and in i.\-u Lewis found pines ol male and It male- worms; while 111 1888 
Sibtlioipe obtained perln t sjm Mini's ot a nude and female from a lvnipli 
scrotum, the ioirner lumg desi tilled b\ Bourne. Lastly, in 1898, Maitlai.d 
drew attention to the on 111 nine of s\no\iiis m i;is»s oi ldnn.isis, which he 
eonsidernl could not be looked upon as amilmlal, and must be held to be 
of filarial ongin, but thisnew lamiot be regarded as piovod. 

In this wav aiose the knowledge that the lausntion of a hum oi lym¬ 
phangitis, of lymphatic absiesses, ol \.lines of Ivnipliatiis, and ol l)inph 
glamis, of lurrhatoi li\I111 i;i. of el*vlous 1 xtia vasations, and of cU-phuntiasi:', 
was the invasion of tin* liody by I-ilarm hamtoju Cnhhold, 1877. 

In the meanwhile the cjkji h making dwovei v ot the agency of the* mos¬ 
quito in the dissemination of bilavia bauiroflt was made by Manson in 1K78, 
as well as the periodn il\ of the Mu rofitarur, wJn* li only appear in the blood 
in large numbers at night, and in 1800 fie dwoveud that they retire to the 
vessels of the lungs during the dav. With regard to thispei lodinty, Bahr has 
shown that it does not depmd upon thchumafi host, but upon 'the halnts of the 
1 lists t lipst being nocturnal when the host is Cu/rx fatigatis. ar.d nocturnal arid 
diurnal when the host is Stcgomyia psviubt-scutdlnns, wlucli is a rlay-fttiling 
mosquito. Thorpe's view with 1 egard to the diurnal and nocturnal periodicity 
is that it is caused by the irregular habits of the human hosts, but tips lattci 
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theory has not been supported by Fulleborn’s observations on Samoan 
natives. Low, Grassi, Nod\ and Fitlleborn, have supplied I he in format ion as to 
the method by which the Filana escapes from the moseputo and enters man 
during the act ot biting. While, theiefore, imu li lias been done to elucidate 
the nature of the lesions due in the worm, jeseauhes are still required with 
regard to the method by which the worms produce the various pathological 
phenomena attributed io them, especially elephantiasis, and the role ol a 
secondary bacterial infection in thepioduction ol the lymphangitis, abscesses, 
and elephantiasis. 

The morbid anatomy has been investigated In but few obseiveis, notably 
by Mackenzie, Manson, bnv, Young, and Italir. 

Climatology.- -The fact th;it ancient Indian writers were ac¬ 
quainted with elephantiasis of the leg and scrotum, while ('elsus 
does not appear to have known the disease, and the further fact, 
mentioned by both llill.uv and Hendy, that elephantiasis was rare 
in Barbados at the beginning ol the eighteenth century, together 
with Hillary’s views that the disease was introduced into that 
island by negro sl.i\es from Afuea, awaken suspicions that the 
endemic home* of tilan.isis is Asia, and that it has spread irom thence 
to Africa, and from Alrica to America. II this gradual dissemina¬ 
tion of td.inasisiscorreot.it may explain many tea tines of the 
epidemiology which arc* difficult at tin* present tune to comprehend. 

Be this as it may, hlariasis is now widely distributed throughout 
the tropics and tile subtropics, extending from about .|i v ' X, to 
about 28’ S. in the Eastern Hemisphere, and from about N. to 
about * S. in the Western Hemisphere. 

In Asia it is known in Ai.ilua, India, Ceylon, Burma, Jndcr-Clnna, 
tile I*liilij>piiu- islands, triiam. China, and Japan. 

Li is known in Australasia, especially m Queensland, and in 
Oceania, especially in l* 1 ji. in Samoa and tin* Frieiidh Islands, 
but is absent in the Sandwich Islands. It is also known in New 
Guinea. 

In America it occurs 111 the Soul hern l’nited States, 111 Cenliul 
America, the West Indies, m < iiiiaua, Veiie/uela. Dr.i/.il, IV111, and 
Columbia. 

In Africa it is common on the West ( oast, in South Alrica, Hast 
Africa, .Madagascar. Ueuniuii, Mauritius, Morocco, and Egypt and 
Northern Alrica. 

In Europe it is said to exist neai Baicoloiia and in Turkey. 

I11 these countries its distribution is unequal, being in general 
more common along sea-coasts and the banks o( large rivers, but 
presenting peculiar circumscribed endemic area-. Tims, Daniels 
points out that in the Shirr Highlands hlariasis and elephantiasis 
are only found in innnigiaiils, while along the lower Shirr Kiver 
both are common. 

Still more interesting is his ubsivvation that at the southern end 
of Lake Nyassa there was only one case ol lilaiiasis mol with, and 
none of elephantiasis, w'Jule at the non hern exlienuly both were 
frequently seen. 

Low has also studied the distribution m the West Indies. Here, 
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again, this is very unequal, some of the islands— Barbados, for 
example—being heavily infected, while in others, Grenada, the 
infection docs not appear to exist. 

The distribution must depend upon the presence or absence of 
mosquitoes capable of disseminating the worm, but this aspect of 
the epidemiology still requires a considerable amount of research; 
further, the distribution of the suitable mosquitoes must depend 
upon many factors concerning which we are quite ignorant. .When 
these conditions are better understood, the climatology will be 
rendered more explicable. 

Two atmospheric conditions—viz., high air-temperature and con¬ 
siderable atmospheric humidity- have long been known to be 
associated with the prevalence of filariasin anil elephantiasis, and 
the reason of this has recently been explained by Fiilleborn’s ex¬ 
periments on Dirofilaria if h mins. Tins observer found, as tile result 
of most careful experiments, that the Dirofilaria developed better in 
mosquitoes if the air-lompeiature was high, and in that respect 
resembled the malarial parasite: and, further, that at high tempera¬ 
tures the Dirofilaria: are able to leave the proboscis more easily, and 
to penetrate the skin more quickly'than at a low temperature. 

Further, the moisture in the air is ot importance, as the Dirofilaria 
passes from the proboscis on to the skin, and either makes its 
own way through this into the tissues, or enters the aperture of 
the mosquito's bite alter it has withdrawn its stdettes, and, there¬ 
fore, has to be lor some time m contact with the skin, which, if dry, 
will have a harmful el'lect upon it, but it 11101st. will not.be injiuious 
to it. 

With reference to Fiji, lkihr concludes dial it is possible that at 
one time or another nearly every hijian is the subject ul iilariasis, 
because 27*1 per cent, were found to h.iibom Microfilaria: in their 
blood, and adult worms could be lound 111 the lymphatics and other 
tissues, and others (25\( per «*cnt.) wore found to sutler from filarial 
disease when no Microfilaria ; could be lound in the blood’ and, 
lastly, in patients while still under observation llie Microfilaria 
have disappeared from the blood. 

/Etiology. —The causation of t he vai ions pat hological phenomena 
mentioned above is /•. hancrofti Cobbold, 1877 (p. bjj), introduced 
into the body by tin bite oi a mosquito. 

The known carriers ol t he worm, as given by Theobald, aiu (‘it l ex 
fdtin&te Wiedemann, 1S2S; Mansonia iini/onuis 'J hcobnld, njoi; 
M. pscudotit ill tins Theobald; Pyrclophorn s costal is Loew, i 860 ; 
Mvzomia rossii ('riles, iSqy; Myzorhyndnts nigerrimus (dies: M. 
tninulus Theobald, uytV, (.'cilia alhimatia Wiedemann, 1821; Slcgo- 
myiapseudo-sfitleUaris Theobald, iqio; while the worm is known to 
be capable of undergoing a part oi its development in certain other 
mosquitoes already mentioned in Chapter XXIV. 

The reason of the non-completion of full development in any and 
every mosquito is not known. 

v - After development in the thoracic muscles of the mosquito the 
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embryo passes into the labium, and when the mosquito bites, it 
works its way t hrough Dutton's membrane on t o the skin, its passage 
being favoured, according to Fiillcborn, by high air-temperatures 
and moist conditions of the skin. Arrived on the skin, it may work 
its own way into the body through the skin like an Ancylostoma 
embryo; or it may enter through the aperture of the mosquito-bite 
when .the stilettos have been removed, for before this lakes place 
it is impossible for it to pass through this aperture, which is com¬ 
pletely filled by these appendages. 

Its further history and wanderings in the body are quite unknown 
until the adult condition is reached. The adults (males and 
females) are generally found lying together, though the females 
appear to be in preponderant numbers m lymphatic vessels, but 
they can also be found in the lymphatic glands; while dead anti 
calcified worms have been found not merely in lymphatic glands, 
but also in the testes, epididymis, spermatic cord, and tunica 
vaginalis. Here the female produces the thin Microfilaria , which 
pass tlirougli the lymphatic glands and thoracic duct into the blood 
stream, in which they are found in large numbers at night, retiring 
in the day-time mostly into the bloodvessels ot the lungs. 

When taken into the mosquito's stomach thev escape irom their 
enclosing egg-shell, and, entering the thoracic muscles, complete the 
cycle of development. 

li is interesting to noli that in \arimis jsirls ol the tvnpiis nati\cs Inht.ve 
that elephantiasis and o tier lilarud diseases may be tiaiismitud thiough 
sexual inlercour.se. 


The adults lying in the lymphatic vessels may mechanically cause 
obsti action to the flow of lymph, and thus pioduce varices, inflam¬ 
mation of vessels and glands, and if the varicose vessels rupture, 
cxtravasal ion oi lymph or chyle. 

While this aitiologieal relationship of the worm to the lymphan¬ 
gitis and lymphatic abscesses, to the varices in lymphatics and 
lymphatic glands, to ha-mat0;chyluria and chylous extravasations, 
is admitted by all observers, there are those who doubt this relation¬ 
ship with regard to elephantiasis. These authors base their objec¬ 
tions upon thejaets that the worm and its larva- may he absent in 
well-developed cases, and that the disease can occur in countries 
in which filariasis is believed not to be present, both of which are 


quite true, but are capable of explanation. There is an undoubted 
general relationship between the number ot cases of filariasis and of 
elephantia'sis in a district. Where there is no filariasis, elephant iasis 
is either extremely rare or unknown: where there is abundant 
filariasis, there are also many cases of elephantiasis. 

In investigating this point in a locality care must be taken to 
exclude immigrant cases of both filariasis and elephantiasis. Thus, 
Low failed to find either condition in the inhabitants of the forests 


of British Guiana and in the Wagandas, natives of Uganda, though 
immigrant cases were met with. 
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The adult Filaria has been found in the tissues removed by 
operation from a cascoi elephantiasis of the scrotum; and, further, 
the condition of elephantiasis is produced as a rule by a series of 
attack* of lymphangitis, which in every particular resemble un¬ 
doubted filarial lymphangitis. 

It is true that a secondary bacterial infection may possibly assist 
the development of the disease, for a diplococcus has been found by 
Dufogere, which lie calls the ' lymphococcus,' and his findings have 
been confirmed by Foulcrton. Le Dantec describes a similar 
organism, which lie calls the ‘ deriiiatocoe.cn* but the main cause 
of elephantiasis in the tropic* is Filaria hatnrojli, though it is quite 
possible that, exceptionally, nthei causes may lead to occlusion of 
lymphatics and the formation ul elephantiasis. 

Pathology. -It the parent wm m* live in jio-.itions in which they 
do not obstruct the ilow ol the l\mph, and if thev are. not acci¬ 
dentally injured, no pathological effects will be jiroduced oil the 
host: and our observations supjiort Munson's theory that the 
presence of the worm* may jiioduee no ill-effect iijion the host, 
for we know of a ea-a* where lor years thev have jiroduced no 
symptoms. 

But ii the ji.ireni-woims obstruct the circulation of the lymph 
mechanically -for exanijile, when three or four come together in 
an imjiortant main lymjihalic tiunk then the retained lymjili is 
certain by meelianieal jive**me to damage, the tributary channels. 
Further, if any accidental injury i* inflicted iijion the lemale pannt- 
worm, this may cause abortion, and as a result the product ion of 
oval eggs instead of elongated embryos (hig. abSl, and these, as 
will be explained below, are liable to block uj» tlie small lymph 
channels ot the skill 01 of .1 lymphatic gland. Therefore Low is 
quite, correct m hi* statemmi that ‘the Filaria is not entirely 
comjiatible with heallh,' for \ery slight causes will produce disease. 

I11 certain distucts tiom 5 to 2 j pel rent, of the pojuilation is 
infected with lijariasis, and therefore if there are many mosquitoes 
capable of cairying the worm, there ought to be multiple infection 
ot the individual host; and one would also assume that the heavier 
the infection, the greatei the liability to obvious disease. Multiple 
infection would be more liable to occur in'nat ives than in Kuropcans. 
As a matter of fact, heavy infections with the parent-worms have 
not yet been described, though v it must be admitted that but few 
post-mortem examinations are on record: and, moreover, as ITille- 
burn has shown, it is at time 1 ' by no means easy, even with the 
utmost care, to find the adult worms, though they may be found 
even in fair qjimbcrs after considerable search in those parts of the 
lymphatic system which appear to be least affected. When the 
case is one of varicose lymphatics, or lymphatic glands with clear 
lvmph, the obstruction must be looked for below the junction of 
the lacteals with the rccejrtaculum chyli, but when the fluid is . 
milky, it is obvious that the obstruction must be beyond this point. 

. The cause of the obstruction may be a cojlcd-up mass of worms— 
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e.g., Young ■found six females and oiu* male in such a bundle— and 
they may be discovered behind a valve or in a dilated smus. A 
single female worm may, however,. be found lying in a dilated 
lymphatic, the draining gland being piobablv blocked by the 
aborted ova. The irritation caused by the worms may lead to a 
permit licit! blocking of a mam lymph'diannel, winch will persist 
even alter the irritating warms ha\e died and disappeared, as has 
been observed by Mackenzie: or, again, the thoracic duct may be 
found dil.ited in part ot its course, but quite patent throughout, 
though associated with eiionnous varicose glands and vessels and a 
complete absence ol worms, which simply means that the parasites 
having caused ihe lesions ha\ e died and disappeared. 

Low and ikihr have shown that the worms lead to great fibrosis 
in tin* glands, and th.it lymphocytes aiecollected in clusters between 
tli* 1 strands of this tissue. Tins tibrosis is associated with an 
excessive numbei of eosinophil*- cells in the glandular substance. 

In chylous extrav.isatTons the blocking of the thoracic duct leads 
to engorgement ni the leiial, the lumbar, and tile pelvic lymphatic 
channels with lvniph, as well as that of eiigotgement and dilatation 
* if I lie lacteal Vessels themselves. 

If the lymphatic wssels ot the bladder or other parts of the 
urinary tract nipt me as a couseqiunr.e ol this pressiiie, the result 
wdl be chyhina, and if. as olten happens, some bloodvessels also 
nipt lire, then- will be luemalo-chyliiria. Wise states that 111 cliyluna 
the milkv opa«.uy is due to a huge amount of proteid, and not to 
fat, and this. obs t r\at 1011 has beui continued b\ Low, who 111 one 
c, 1 si■ lomid the l.ietedls normal, and showed that the milky lluid 
was lymph pioreedmg lroin dilated Ivmphaties 111 the kidneys, 
ureter, and hladdet. If the abdominal lymphatics nqitiue, then: 
will be ehvhuis .isciies. it those of the tunica vaginalis, there will 
be chvlucele. 

If, 011 the other hand, the nbstmet ion is posterior to the junction 
ot the l.icteals with the recepiarulmn ch\li, then ordinary ascites, 
hydioci le, and v.11 loose lymphatics ot thesc.iotum flvmph scrotum!, 
ol the leg, and varicose groin glands, will re-iilt. More rarely the 
lynqihalics of the arm may he alfecicd in the same manner. 

'file, low*-red resistance ot the Issues engorged with lymph 
renders them specially liable Jo inllarnmation, which may at times 
go on to abscess-formation, anti which, if often repeated, will ciul 
111 elephantiasis. 

Manson believes that elephantiasis arises by a damage to the 
female worm, causing her to produce immature embryos, which lie 
colled up in the egg-shell, instead of stretching it considerably. 
Tile immature egg is 50// in length by 34 // in bieadth, while the 
fully-developed Microfilaria is 250 to .V’o /*. in length by 5 to 8/4 
ill breadth: theroloro it is not ditiicult to imagine that a lymphatic, 
along which the slim Microfilaria passes with ease, might be quite 
blocked by the immature egg, and that if sufficient channels in the 
skin or in the lymphatic glands were blocked, lymph stasis would 
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occur, and, a> n result, tlu: connective tissue would became inflamed 
and hypertrophied, which, together with the excess of lymph, 
would increase, the si/e ot tin- part. Manson bases this theory on 
his observation ot eggs escaping Irom the ruptured vesicles ot a 
lymph sciotum. Kahr is ot the opinion that tropical elephantiasis 
can he^ii be explained by the blockage ot the lymphatic channels 
of the diseased aiea by the frequent and long -coni inued invasion of 
the adult b'lluruc. Ih finds that the Mnrofiluria may not reach 
the blood, but die m the gland or organ in which they are lying. 
He also finds that the periodical discharge ot these Microfilaria 
may he a factor in the production ot lymphangitis, orchitis, and 
fumculitis, and th.it the piuent-worm max die attoi these inflam¬ 
matory attacks. 

It is believed that the smooth elephant iasis (elephantiasis glabra), 
iu which tin .skm is smooth, is due to blocking of the channels in 
the groin glands, and rough elephantiasis (elephantiasis verrucosa!, 
in winch the skm is \n\ nodular, is due to blocking of the small 
skin capillaries, but we ale not acquainted with definite proofs of 
tills theory. 

The Blood. The blood m Jiluriasis doe', not exhibit aniemia unless 
then- is lu-mato-cliNlmi.i oi di.mlaea: the uumhei of leucocytes is 
normal, but there may be leiicocytoHs during the att.u.ks of fexer. 
'Hu- eosinophiles an- at times mt least d. 

Morbid Anatomy. Hie morbid anatomy miluially x.uicsxvith the 
variety of the pathological lesion pioduced. 

Tn lymphangitis the lyniphat ie. vessels will be lound enlarged and 
uillauied, and abscesses <»f xaryiug si/e max at times be found con¬ 
taining the dead xvornis, xvhicli an- apt to become calcified by the 
deposition ot lamellar plates ol calcium carbonate m the interior 
ot ihr xvoim. The calcified worms were first desaibed by Wise us 
small yelloxv bodies, with the sluq>e and struct lire ot Tilaricc, which 
he lound m the pelvis of the kidney. Hahr states that at a later 
stage the calcareous deposit may be gradually absorbed until only 
minute yellow spicules are lett. The calcified (and also the. lix’ing) 
worms aie surrounded by eosmopliilr cells in large numbers. Hahr 
has found filarial abscesses to be ol common occurrence amongst 
the Fijians in the substance ol theg.istrocm rnuis, the popliteal space, 
tin- groin, and in the quadriceps ext elisor in the leg, and over the 
intciuj] condyle, m the axilla, m tin latissinuis clorsi and serratus 
mag mi- muscles m tin- aim In tln-se abscesses the dead worm was 
found associated xvnh SltifdiyUnnn ns pyogenes aureus and Strepto¬ 
coccus pyogenes. 

With regard to the lymphatic v» -.sel, liahr is ol the opinion that 
the worm, both dining it*, lilelnne .is well as after its death, exerts 
an influence on the vessel wall, leading to proliferation of the endo¬ 
thelium and to an invasion ot the vessel wall with fibrous tissue.. 
In this manner the lymphatic becomes thickened, but shows also 
numerous evst -1 ike dilat at ions in which t he dea< 1 worms may be found. 

The fugitive swellings found in filar iasis haw been proved by 
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Young to be*cornposed of dilated lymphatic tissue. Inflammatory 
masses adherent to the skin in various parts of tlie body have been 
found to contain the adult worm. 

In lymphatic varix or varicose lymphatic glands the obvious 
lesions may, and generally do, form part ot a much larger dilatation 
of the pelvic and lumbar lymph vessels and glands. The vessels 
are found enormously dilated with thickened walls, while the 
glands are riddled with dilated channels. At first the appearance 
of the gland may not be much altered, and on section it may show' 
the appearance ot a sieve riddled with holes, but in more advanced 
case*' all appearance, ot a lymphatic gland disappears, and it is 
transformed into a large sac divided by fibrous tissue, se.ptated into 
numerous compartments. 

In chylous extravasations the thoracic duct may or may not be 
found impervious, but in anv case the lacteals, the lumbar, pelvic, 
pudenda 1, and ciural lymph vessels will he found enormously 
dilated, and the lumbar lymph glands converted into septated sacs. 
The site of the niptured lymphatics is, however, by no means easy 
to find. 

I11 elephantiasis the lymphatic \es s will he. found dilated and 
thickened, and m early cases a rou -celled infilti.ition may be 
seen in the connective tissue ot the. part: but in later cases this has 
led to a hypertrophy of the connective tissues ot the skin and the 
fascia*, including those around the muscles, the* vessels, and nerves, 
while all the tissues are sodden with retained lymph. The muscles 
ol l lie affected regions are found t o be in a stat e of fatty degeneration; 
the bones may be thickened and coveted with osteophytes, or more 
rarely atrophied, and *4 ill more rarely invaded by caseous abscesses. 

Microscopically tin* epidermis may lx* normal, or thickened with 
atrophied or elongate ' papilla*; the sweat glands and hair follicles 
mav or may not be th eiierate. 

In culling into the issue of a legion affected with elephantiasis 
the skin may be note to be thickened, and below it there will be 
found dense fibrou trabecula*. with the spaces filled with yellow, 
oily, fatty subs'.an e, which exudes lymph, while the vessels and 
nerves will be fount much iivi eased in size. 

THE CLINICAL DESCRIPTION. 

• 

General Remarks.—The clinical description of the various 
lesions will be arranged 11 inlet the headings Filarial Fever, Filarial 
Lymphangitis, Orchitis, Lymphangiectasis, Phlobectasis, Varicose 
Lymphat ic 0 lands. Chylous Ftfusiuns, and Flephautiasisof various 
parts .»f the body - c.g., scrotum, leg, etc. and, finally, a few 
remarks will be made with regard to rarer lesions. As regards 
general treatment, salvarsan, neosalvarsan and galyl have been recom¬ 
mended and tartar emetic might be tried, but no good results have so 
far been obtained in our experience. Prevention is to be based on 
antimosquito measures as described in the chapter on malaria, p. 1202. 
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FII-ARfAL LYMPHANGITIS. 

Synonyms.- Klephantoid fe\ei, Liliwa (Fijian teim for a rigorl, 
fever «*ml agin* (Ihirbados). 

Definition. -Fihn i.d lymphangit is is an inll.munat ion of lymphatic 
vessels m any part ot t lie body caused by Filariii bnmrojti. 

Remarks. Attacks of lymphangitis, associated wilh an erysipe¬ 
latous eruption oi the skin, .in* e\iii*mely coinnioii in the tiopics, 
and aie often ol a lilari.il lint me. and by then 1 epe.ited iecurmic.es 
produce elephantiasis. 

Symptomatology.- ’1 In* attack often begins with a shivering lit, 
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affected aiea, lint a can Ini < \aminal 1011, 01 the sensation of pain on 
I he part ol the paiieiu, will lend to the discowrv o! a red u'deiu.i- 
toiis ntea of '.km. 1 10111 which tin* nillanied lymphatic may be noted 
extending toward- tin* in-aiest Kniphat x* glands, winch mav or may 
not be nillanied and pamlul. I’-uallv tIn*tempera!lire lalKipiiekly 
in .1 couple of days to imimal. .md does not rise again, tliongh it 
may be seveial days belore the erysipelatous rash disappears and 
the lvmph.iticsreturn to 1101 mal. 

Complications. Rarely does this condition go on to abscess, 
which may he caused by a dead til.1r1.1l w 01 ru or a secondary infection. 

Sequels, Nniietnui-s, aitet 1 he .h ute iiilla.inniat 1011 has subsided, 
a lymphatic can be tell as a hanh ued cord, which, ll excised, will 
be lomid to coni am adult 

Diagnosis. - 1 lit* only condition which could reasonably lx* mis¬ 
taken toi thi.s utfec.t ion is a i.ateipill ir sting, which closely resembles 
it in all details. The history ot the ease will indicate the correct 
diagnosis. 

Treatment.- The treatment consists ol ml in bed, a mild purga¬ 
tive, ami a little phonaectin and c.dfeitu* to relieve the headache, 
w’hile some of the old authors advise arsenic or tinctura ferri per- 
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chloiidi, njx.-xw, K ,Vl ‘ n tlir«:«' times a day. well diluted. Loeullv, 
at Jirst lead and opium lotion, and latei an ointment, composed c*i 
ichthvol and Ianolme, gives mind. II an ab-oess hums, it must 
be evacuated and treated on ordinary pi uriples. 

FILARIAL OKt'UITIS AND IlYDKUt HI K. 

Symptomatology. -This complaint begins with pains in the 
1 e*.tn:lo, level, and at tunes rigoi. pains in the back ami lower part 
ol the abdomen and /•ruins and bilious \ omit ini;. The testicle en¬ 
larges, and is ti nder and painful, while an t iliisum Im ms in t lie t uuiea 
\.i^mahs of i*m hei lvmph or ch\le. I'ln* Ivrnph tin own out is at 
lust uillaium.itorv . and 1n.1v migulaie, and 1- lisiiallv absoibed 
altei the lever subsides, but may per-i-.t and form a filarial hvdin- 
rele. 'Ihe illusion 1 if chyle is. jiowever, more lisiiallv peimanmt, 
and hums one of t lie vur let ies ol eh vlocele t o-be meiit imied lalei. 

Treatment, rhetiv.nnieiit rousi-i^,ol test in bed ami 1 In-a pphea- 
t i«>n of lead and opium Ini ion, and cool npphc.it iot#r t^j-t h<*i with 
lau lv \ 1 i»oi oils pur/;, it ion ol the bowel-. 

F1I.AKI \L I.YM1MI \ND1KU ASIS. 

Synonyms. I.MUphatie \au\, I \mph scrotum. 

Definition. Filarial lymphaiigii cta-is 1- tin dilatation ol I\mph 
ve-sels hi ought about bv obstiuction 1 <• the llow o| |\mph, due to* 
the presence ol /•':>,irm htiinmffi. 

Remarks. Filarial lvmphnngirrlusi- can. ol eoin'se, take place 
in any part oi the bodv, but t lie most common sit nai ions are 111 the 
sciotuin, where it >s called 'lymph scrotum.’ in the speiinatic mid, 
in the leg, and in the aim. 
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Symptomatology.- -In the serolum the affection be/*ins with an 
attack of feier, associated with redness, swelling, and pam in that 
region. When the fever has subsided, the whole setotum is found 
swollen and elastic. It mav hi* smooth or nigose, and on inspection 
the skin shows a number of small clear vesicles, which, it ruptured. 
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discharge either lymph or chyle containing filarial embryos, or, much 
more rarely, eggs” 

If the vesicles are ruptured, the discharge of lymph may be quite 
considerable in the tweiity-hmr hours, and may produce such 
marked exhaustion in the patient as to necessitate an operation. 

In the spermatic cord the disease begins with pain and swelling 
in the testicle, cord, and lower part of the abdomen, associated at 
times with fever. When the acute symptoms have subsided, a 
swelling like a vanooreli. which disuppmra in the prone position 
and reappears when standing erect, will be noticed along tfie cord, 
but the vessels constituting the swelling will hr noted to be soltei, 
less tortuous, and more like a serie- of pouches I ban a t rue varicocele. 



FlO. 715 - J'O.AKIM. J.VMI lI\N'(.If.< T\sls. 


t 


. In lymphangitis of tile leg thereis the same fever, with swelling 
of the glands, leaving a soft ravelling in the groin, which disappears 
on lying down and reappears on standing up, and which lias 110 
impulse on coughing. 

Treatment.- As the local condition is simply part of a much more 
generalized varicosity of the lymphatic \esse|s, it is best to treat it 
symptomatically with antiseptic dusting-powders, such as boracic 
acid, zinc oxide, and dermalol, etc. 

II, however. lymphnrih.Lgia is taking place and the pntnnt is 
becoming exhausted, it is m-c.ess.iry to remove some oi the diseased 
tissue and to ligate the dilated vcs-m-K but in so doing it is as well 
to warn the patient that this will not cure ihr disease, and, indeed, 
may be followed bv elephantiasis 01 even chyhiria. 


FILARIAL AUSCESSES. 

Manson, Low, Wise, ll.ilir, and others, have called attention to 
the frequency of filarial abscesses in various parts of the body. 
The most important are those found in the t hoi ax and in the rctio- 
peritoneal tissues. In the latter situation the symptoms may be 
those of peritonit is. 
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Fn;. 717.- -L'ilakial ViiuiiiFciAsis: S\Mh rAiir.vi Lying hnv.v. 
(Photograph taken fiom alxm*. Note the (livippoaramv ol the swellings.) 

FILARIAL FITLKRFCTASTS (Frr vrtai. Varixl 

At times persons suffering from iilariasi- e\hil»il, as observed bv 
us, marked varicose conditions of vaiious veins. Occasionally in 
association with enlarged superficial veins large masses arc to be 
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wrii in tin- axilla, groins:, and other regions, wliit.lt on stipeilici.il 
examination might be taken for enlarged glands. but on palpation 
it ran lie ascertained that they are composed ol veins, the same 
sensation being obtained as that experienced when pulpaling a 
varicocele. When these masse-, occur in the groins they disapprui 
when the patient lies down. 

YAR1COSK LYMPHATIC (.LANDS. 

Synonyms. Hclmmthoma elasnen, Adciiolymphoceles. 

Definition. Varicose Ivmphat ic glands ,n r glands enlarged, some¬ 
times to an enormous extent. by dilotat ion ol then lymph paths, 
brought about by ohsti notion Jo I lie Mow ol l\niph. 

Remarks. The elands intN commonly tmniil enlarged in pal wills 
are I lie groin eland-. less lrei|nent l\ those of (he .ixill.e, while e\en 
the parotid lymphatic eland has hi cu recorded to ha\e lucii 
aliocted. In pos*-nu»r.ems, as already noted, the lumb.ii glands 
may be found convened mmsi-p.aied -ucs 

Symptomatology. Tin- glands enl.ngi alPt at tack-of h-ver, and 
.11 e usii.dh found .is suit, «■!,, -t je -w, lliug-, \\ Inch at e ea- il\ mm able 
wln-u small, and are coven d wnli noimal s|.m liny are loninl 
in the groin, inguinal 01 hinoial n-gnuis, and m the axilla 11 
punctured with a hvpndumic needle, lymph or ch\le can In 
obtained a» t lines containing Viir.ifiKirin' L-nally small, they 
may as.mile enormoii- piopoitions. leaching In low the knee, and 
seri«)iisl\ impeding locniiml ion. 

Treatment, 'i ln-\ ma\ bcn-imned if iic'cs-i'.iv, Inn iIns should 
not be done Without tine cause, as they ale «Ull\ p.ui <•( a more 
widespread disorder. Kadmm '.ie.itm«*nt has ln-en advised by 
Su I La vclock Cliarh .. 

RLAKIAL LYMPH AND CllVI.ors r.XI'KAVA^\nt)\S. 

I.vmph and chvlous e\t i .1 vasal ions an tine to tin- riiplnie ol 
dil il ed lymph or lac!eal vessels into the itrin.ti v passages, t In bowt 1. 
the tunica vaginalis, or peritoneum. 

They may. then-foie, be considered under the headings ol 
Clnhiria and l,\ niplmria. Chylous and l.vinphalic Di.ti'i ho a, 
Chvloc ele, and Chylous Asi ites Per I japs lnrllicr m\est igal 1011s 
will show that Wi-r and l.ow an- cm reel, and that 1 il addilioii t<> 
haunato-chylmia ami otlici chvlou-. conditions there mav also be a 

j mre hiemato-lvniphuria, lymphatic dtanhn-a. lymplmc«-le, and 
ymphatic ascites. 

Chyluria and Lymphuria. 

Definition.— Chyluria is the passage ol chyle with the urine, and 
is due to the rupture of dilated chyle-containing lymphatic vessels; 
when mixed with blood it is known as ha-mato-chyluria. When 
lymph only is passed the term lymphuria, suggested by l.ow, should 
bn adopted, ami if mixed with blood, ha-maf o-lymphuria. 
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Pathology. -This ha* Ihtii worked *ml princijxilly bv Mackenzie 
ami Munson, and more recently bv Low and Wise. 'I lie presence 
o! chyle m Ibe urine is due to t lie rupture n| dilated clivle-cont.lining 
lvniphatic vessels. Owing to some obstruction m the thoiaeac duct 
with varicosity ot lvmphalics below the seat of obstruction, the 
lymphatics in tile bladder walls become dilated and nipt we, and so 
the chyle passes into the bladder. 

I-ow ha>, ilcimin-aniteil llial Ivivji/ivm-ht inker. plat c w Ik n the I> 1 »« kngi* 
ui 1 lit-1\ mplinin s is below tin tlmi.ii k dm 1 ai»l iei 1 ]>t;i< ilium « livli. fluini 
i.’illv Hie niilv dill- leiu-e In twun lymph .led im ‘■Uiltrii Ivmph nr «h\le 1. 
that the l.itlei • on ton:.-, a iimr Ii l.irj-i 1 amount id l.it. win- li isdnix-d I10111 
the l.uti.ilh ol tin int> stun . \i i online to lhlaimn, tin lat innl.imiil in 
Kllipli does not cvinl pu Illllle . while M 1 i li\ le it lil.i\ In .us much as 
0*3 p- 1 illllle. 

Symptomatology. The onset <>f the attack is usually abrupt, 
without maikcd svmpioms. though vague pains may be felt, and 
.it times then iiiiiv be fe\er, pains m back, peiina uni, and thighs. 
I’siialb - . however, the patiein shiiplv asks advice because lie is 
passing milky or bloody urine. 

\s a rule t lie unne clears in t lie com se ol i ime, bill it is merely an 
iutei mission, and 1 lit- -vmptonis will m dm course recur, and intei- 
missioiis and adaeks will lollow each oilier loi \eais; on the otlnr 
hand, howiver, 11 111.1v In-eontmuous, and not mlcnnitlent. I he 
duration ol the ml< 1 missions mav In* da\s, months, m vears. while 
1 lie .Mtacks mav he alinlmted to exeition 01 i motion. Alter, cot 1- 
uiiiiing b»i some nine it mav lend to ixhaustion, in-malgir pains m 
diln renl pads <d die hodv, disordited hovwls, coated tongue, div, 
! 1.11 sli -kin, and . t -lan- of cachexia. 

II the -nine c|o s m tin- Id,older. there may he sev.ie pain and 
sdanguiv Tli«- in on geiu-rallv pn M-nts the appeal.nice of milk, 
but mav he pinkish in colom horn admix! me with blood, and a 
knee portion mav clo! into a sennlranspaient gelatinous mass. It 
I- iisiia II v passed in l.ii! <] 11.1 lit it \*. and 11 will be noticed that the 
11101 mug mine is usually vnv clear, while that at night is much 
iimie milky or icd. On standing, m true cliyluiia, the fat ao.cunm- 
1 lies mi the siirlace. giving rise to a cream-like appearance. 1’iuh-r 
the microscope, as a rul* no fanv globules, however minute, aie 
observed, bill white corpuscles, especially lymphocytes, and red 
corpuscles, and at times.l/u/7>//7ur;>aiidcrvstaIsot caViuir oxalate, 
mav be seen. Tim spec die giav it v is low, vai ving from 1015 to lojo. 
The reaction is usually acid. On shaking tile mine with ether, the 
tat can be temoved ami estimated, when it will be lound to vary 
from «r8 to 1 -8 pe.r cent. After the removal of the fat. the urine 
can be tested lot albumen, which is always present, and which 
usually persists for some tune after the lat has disappeaied. The 
ipiantit v’ of albumen varies from o*b to o-ij per cent. \lbumoses and 
sugars are absent. 

When the unne does not contain any (listmet amount of fat oik 
speaks of lymphuria.nndifhlood ispreseiit ha-mat o-lymplmi ia. The 
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s'linc patient may have at times attacks of eliyluria and haemato- 
chyluria, and at other times attacks of lyniphuria and Inemato- 
lym]>huria. 

Treatment.- - The treatment is purely symptomatic, and consists 
of rest m bed, lying as milch as possible in the prone position, while 
in some cases met hyleiie blue may be given in J-gram (loses, together 
with salol, 5 in :iins, or ui ol ropme in 5-grain cachets. The diet must 
bo bland, non-irntat me. \s1ringent injections into the bladder have 
been u^ed, and gallic acid, nitrate of,silver, acetate of lead, iodide 
ol potassium, and thymol have been administered internally, but 
have not been found to be efficacious. Indeed, there is no justifica¬ 
tion lor their iw. Administration ol ipunine, combined willi 
exposure to X ravs, has been recommended bv Musgravc and 
MeDill. 

If tin* uiin«- clots in the bladder, it must ho washed out under 
chloroform by me.uis «>l an aspirator, and if this is not successful, 
the bladder may have to be opened and drained. 

Chylous and Lymph Diarrhoea. 

Di.trrhfea with chyle or lymph and blood in the motions has been 
recorded, but is rare. 

Chylocele or Lymphocele. 

This nny develop gradually, the tunica vaginalis Idling up with 
an opaque thud, which on tapping is found to be obvious, and may 
contain Micmfilurue. ft mav. however, be preceded by an attack 
ol fever and orchitis. It 1*, said that the sac is less tense in the 
morning, and more so at night. 

Treatment. A chylocele does not glow to anv laige si/.e, and 
only requires occasional tapping. 

Chylous Ascites. 

Hivlous ascites is rarelv met with in human beings, though we 
have seen two cases. It is common in animals as the lesidt of 
lLl.iri.il inlection. 
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Synonyms. Eli pliant 
Leg. fihlllilid.il' I)lM*«lse 
Da-Eil, Dan-ool-Eil, I Vs 


Leg, Cochin Leg. Baibados Leg, (ialle 
ol li.ubudos, Elephantiasis Arabian, 
L'ebi icitaii", lVrical, Phlegmasia Mala- 


barica. Elepli.intiasis Indiea. Buuiemia Tropica, Morbus Elephas, 
Spargosis Eibroareolaris, Pae.hvdernmi, Hernia C.arnosa, Elephuii- 
tiasis Tuberosa et Si totalis, IJypersarcosis, Mai do Cayenne, Sarco- 
c£lc d'Egypte, Koosbeen von Surinam. Shlipada, Kosharriddki. 
Barawa (Sinhalese). 


Definition.- -Elephantiasis is a chronic inflammatory hypertrophy 
of the fibrous connective tissue of a region of the body induced by 
lymph stasis, and resulting in a considerable hypertrophy of the 
skin and subcutaneous tissues. 
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Varieties. —The most common varieties of elephantiasis are the 
affection of the leg, scrotum, vulva, arm, and breast, while other 
regions arc much more rarely affected. The different varieties 
must now be briefly described. 


Elephantiasis of the Leg. 

Symptomatology.- -During attacks of filarial lymphangitis of the 
leg it is noticed that tin* limb becomes swollen, and though after the 
lirst attack it may resume fU normal size, this does not happen 
after repeated successive attacks, and gradually thr limb becomes 
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more and more swollen, while the natural folds, especially the ankle 
fold, become much exaggerated by tin* '•welling on either side, so 
that deep sulci are formed. The dorsum of the foot becomes 
swollen and puffy, and is separated by the deep ankle sulcus from 
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tile swollen lower j>.ut i*l the leg. In these "iilci the. debris ol the 
cast-off epithelium, together with the excretions of the skin, accu¬ 
mulate and give rise to a loul smelling dischaige, and idears ma\ 
form. At lirst the dan is smooth and soil, burning the smooth 
vai iety of the complaint, \\ Inch m.iv persist, or d may become dark, 
hard, thick, and rough, being cheated into bosses or warty ele\a- 
tioiis, forming the verrnco-e variet\. l'lu appendages now atrophy 
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front malnutrition, the hairs mav droji oj'f. and tin nails become 
rough and thickened, while the djn perspires lev- and the sen¬ 
sibility is dimmi.shed. I'lerisniav now jnrin on almost any part of 
the foot. The swelling is more commonly met wit h below the knee, 
but the whole thigh mav beeojm implicated. 

If left untreated, the si/.r ol the leg giaduallv inn eases with 
repeated attacks of fever, and mavri.irh oiisji lei able dimensions. 
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After some years the attacks of fever may cease altogether, though 
the condition of the leg usually lemauis unchanged. Ill some 
rare cases elephant iasi> may de\ clop without the patient ever having 
an at tack of le\ er. 

Treatment. -A tadical method of treatment has vet to be found. 
Of the various palliative ones the most satisfactory is perhaps 1 hat 
introduced l>v t'astell.uu. which consists in keeping the patient at 
complete rest 111 bed, with thio-inamin 01 tibiolysininjeclious.mil 
methodical hand'iging. The details nl the treat meat are as follows: 
The patient is kept 111 bed and an injection of 2 to 4 c.c. of libiolysin 
Merk (which consists of IhhMuatniu and salicylic acid dissolved 
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in water) is given daily for three to siv months, the mictions being 
interrupted lor a few days fimn tune to time.. Tile injections may 
be inatie in the aftec.tc<l parts, or deeply into the gluteal region, 
where they cause much less pain. Alter each injection the whole 
limb is lightly bandaged with rtanncl bandages, which are kept in 
place day and night. In some cases rubber bandages mav be used 
with great advantage, especially m cases ol vcriucoso. elephantiasis, 
because tlicv render the skin much smoother. I’nlortunately, 
m.mv pat lents cannot stand rubber bandaging. To increase the 
pressure on the hardest parts pads of inelastic material may be 
applied before bandaging, and lor Ibis purpose small cylindrical 
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gauze hags filled with ordinary small lead shot are found especially 
useful. lu some cases massage of the whole limb before bandaging 
is useful. It is of the utmost importance that the pressure on the 
whole limb should he well distributed, otherwise the parts on 
whirli insufficient pressure has been made will be found to become 
swollen, ft is also useful to keep the affected limb continually 
elevated by means of pillows, etc. In cases of verrucosa elephan¬ 
tiasis in which the skin is covered with numerous horny masses, a 
spirit lotion of resorcin and salicylic acid (ac. salicvlici, resorcin, 
ftagr. xxx.; sp. reef., 5ivd is useful in removing these horny masses. 
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In successful cases after tin. e to six mouths of this treatment the 
affected parts are of much -.miller size, the skin is smoother, more 
elastic, and can he pinched into folds. Long elliptical strips of the 
redundant skin anil -'iboutaneou- tissue may then be removed, the 
margins of the wound being stitched together. This would not be 
practicable before the medical treatment, as the skin being enor¬ 
mously thickened and inelastic, ti e coaptation of the opposed sur¬ 
faces could not be obtained. 

In our experience this treatment lias generally only a slight and 
temporary effect in teceni cases when the disease is in the acute 
stage with frequent attacks of filarial fever. On the other hand. 
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the treatment* gives much better and more lasting results in olcl- 
standing cases, especially in those of the verrucose. type, charac¬ 
terized by the enormous new formation of fibrous tissue and absence 
of fever. Aft er treatment the patient should wear puttees or elastic 
stockings, and the rubber bandage should be applied from time to 
time. 

Handley ha.s treated cases by first preparing a va< t ini* iiom the diplococcus 
which ho found in the blood, and administering this until the blood and 
lymph become sterile, and then performing lii 1 * operation ol ‘ lymphangio- 
p tasty,' by silk introduced by moans ot long 
probes, which aie pushed along the subtu- 
tanoous tissues, through small incisions, 
until a path is madclrom the attcclod region r [ jttS 
to one lvmph 

In the case* rejKiitcd there was 

marked improvement at In si alter opera¬ 
tion, but this did not last long. Maddi n 
and Ferguson lepurt unfavouuiblv on lym- 
phiingioplastv as a treatment tor elephan¬ 
tiasis ot the legs, as they find the temporal - \ 
improvement not maintained, because the 
reactive ilinages in the lissuts immediately 
.ii'ouud the llnead eventually obliteiate the 
new vessels. Sistrunk reports favourably on 
the Kondolcon Operation, the sum of winch 
is to establish by a wide excision ol thu 
aponeuiosis. a com mu iuc.it ion between the 
superficial and deep lymphatic channels. 

Other methods of treatment consist 
in bandaging, massage, ttipping with 
Southey tubes, and even amputation, 
but none of these are satisfactory. 

Elephantiasis of the Scrotum. 

The disease may begin as a lymph 
scrotum, or with recurring erysipela¬ 
tous attacks, with a red inflammatory 
blush on the skin, and fever. After 
each attack the scrotum is larger than 
it was before, and it goes oil growing, 
if left alone, until it may reach the 1'ig. 72a— Klkphan rixsis 
weight of 224 poumK as mentioned tuk Scrotum. 

by Chevers. which i> probably tlu* 

largest ever described. When well developed it forms a triangular¬ 
shaped mass hanging down between the legs, with the base down¬ 
wards, and the apex upwards towards the pubes. On iis anterior 
and upper aspect there is an aperture which leads into a canal, 
formed by the inverted prepuce, at the bottom of which is the glans 
penis. The penis itself is buried ill the tumour. The testicles 
are situated at the upper and back part of thotumour, and are usually 
surrounded by hydroceles. 

If large, tiie base of the tumour is frequently ulcerated. 
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Treatment. —The treatment is removal, which is f a very easy 
operation, and very succcmHuL, following either Mansoii’s or 
Charles’s method. Manson '.ays that the mortality need not 
exceed 3 per cent. 

The most important fcatuie of the whole operation is to have 
the skin perfectly clc.111 and aseptic, and to caretully choose the 
parts of the skin which are >0 he used as flaps. 

* An ela-tic tourniquet m a figure oi eight is applied round the 
pelvis and the neck of t lie tumour. The skin llaps are now marked 
out and deepened, the \V'S»-ls being carefully ligatured as they are 
’exposed. 

' The testicles are then dissected by pi ipeudicular cuts, and the 
penis is sot free, bv dissection, alter cutting down the canal already 
mentioned as formed 1>\ the prepuce. This is best done with a pair 
of scissors. 

TIu* general mass of elephantoid tissue is now cut away, gradually 
ligaturing the vessels as 1 lie cutting process goes on. 1 his pi eventing 
any ot the vessels being passed over. The tourniquet is now 
loosened, and any bleeding q»ol secured. 

If there are hvdroceles present, these are opened, and the sac 
turned inside out, and altei any redundancy has been removed, it 
is stitched around the testicle in the inverted condition. The llaps 
are now brought togethei and stitched overt he testes, a drain m some 
description being introduced at the lower portion iri the wound it 
this is considered to be necessary. Skin Haps should, ll possible, 
be made, for the penis: failing this, the ra.w area must be covered 
with protective, and allowed to gianul.ite. Hie whole wound mu a 
now be. antiseptically diessed, and iisnalh beads without dilficullv. 

Sir Havelock Charles' Operative Method.- -After the usual prep¬ 
aration an incision is made m the median line from near the pubis 
to the preputial mouth deepening it 10 the dorsum of the penis. 
JSiiuoleution of the organ is performed Irorn the suspensory ligament 
to its free extremity. 'Jheie the glans is still separated from the 
linger by the lining membrane of tile prepuce. The head of the penis 
is pulled up and this cap of inuoous membrane is cut through ill front 
of the glans. whirlus easily palpabh-through it. The organ is now- 
free, with its head, covered with a s»rt of cap. which is next slit 
up, and the parts thoroughly cleaned. Now the mass is pulled to 
the patient’s right, exposing the left side of the neck of the tumour, 
fait from above, near external abdominal ring, < lining towaids the 
median line in front of the amis. Deepen this incision-gradually 
with finger and scalpel to near the bulb, avoiding hurting it. The 
trunks of the vessels can be seized with * pressure-forceps before 
section or after cutting. The same procedure is repeated on the 
right side of the neck of the tumour. The two incisions will meet 
in front of the anus, all the main vessels will he seized and divided, 
and the bulb almost cleared on both sides. 

- Then the testicles arc enucleated, and after wrapping them, as 
well as the cords, in gauze, they are placed on the pubis. The 
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flaps are flow made> practice determining the amount of covering 
necessary. Place the right testicle under the skin flap on the thigh. 
Repeat the same with the left testicle and draw the flaps to the 
median line. A few temporary "stitches „to keep' them in position, 
whilst a continuous suture run quickly up holds them firmly. 
Lastly flaps are stitched to the body of the pfenis.,. 

After the operation careful dressing, well and equally applied, is, 
of great practical importance. 

Elephantiasis of the Vulva. 

This arises in the same manner ast elephantiasis of the scrotum, 
and may affect the labia majora or tfte clitoris. It is, however, 
very rare. The tumour according to Manson, may weigh 8 to 
10 pounds, or more. The treatment is removal. 


Elephantiasis of the Breast. 

Elephantiasis of the breast is very rare, but docs occur, and the 
enlarged breast may roach to the pubes or the knee. It may affect 
one or both breasts. The treatment ^ removal. 

. % Elephantiasis of the Arm. ■ 

This is rare, but may arise in the same manner as in the leg. 
One arm or both arms *may be affected. Balir‘reports that the 
natives of Fiji and probably of other South Pacific Islands are, in 
comparison with natives of Other regions, peculiarly liable to this 
form of elephantiasis. 

" Elephantiasis of the Scalp. > 

RarelyJbc whole scalp is enormously thickened, and presents 
deep furrows. •* 

'■ - circumscribed Elephantiasis. 

m » m '1* 

Large pendulous tumours|of filarial origin, one to several, may 
be found. These are commonest in the upper part of the thigh, 
just below the groin. « * 


RARER AFFECTIONS. 

Lewis has recorded a case qf filariasis in which chyle containing 
Microfilaria was discharged from £oth conjunctiva:, while Maitland 
has described cases of acute synovitis of the knee associated with 
filgriairis as being of too frequent occurrence to be looked upon* as 
merriy coincidences. 
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FILARIASIS CAU8ED BY OTHER FXLAR11DAS. 

The lesions produced by Dracunculus medinansis (Linnaeus, 1758), 
Loa loa (Guyot, 1778), Onchocerca volvulus (Leuckart, 1893), and 
other filarial worms, are described in Chapters LXXXVII., p. 1964, 
and LXXXVIIL, p. 1968, while the zoological account of these 
worms can be found in Chapler XXVL, p. 621. It will be remem¬ 
bered that Filaria itnmUis Leidy, 1856, found in the dog, does not 
occur in man, the supposed case being wrongly quoted. 
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CHAPTER LXVII 

THE MYIASES AND ALLIED CONDITIONS 

The Myia&es: 'Rhinal; Aural; Ocular; Urinary; Vaginal; Oru-gaslro-intcblinal; 
& 1 >crmal—Allied conditions—Kcierenc cs. 

THE MYIASES. 

Definition.—Tlic myiases are llie invasions ofj any part of the 
body of man or animals by dipt crons larva:. 

Nomenclature. —In 1815 Kirby and Spence suggested the name * scliole- 
cluasis ' tor the infestations of man and animals by insects and their larva?. 
In 1840 Hope proposed a seat’s oi terms applying to various groups of insects, 
some of which have come into geneial use, and all ol which are employed in 
this chapter. Thus he names the invasion ol dipterous larvae ‘ myiasis,* 
while that due to the larv: >1 lepuloptera he tails 'stolcchiasis,' and that 
brought about by beetles 1 c«nlhaiiasis. in the present chapter we utilize all 
these old terms and keep Ih • names ‘diplojjodinsi* ' and '1 liilopuiIiuMs/ which 
we have already used 111 j *evious editions, while we increase the number 
by turning one of Hope's terms into 1 dermapteriasis.' Some oi theso old 
terms may not appear very suitable, but they are the first to be suggested. 

Historical.—-The history of the myiases may be divided into 
‘ ancient knowledge * and ‘ modern knowledge.' 

Ancient Knowledge. —As ihe disease is much more frequently 
found in animals than in man, it is not surprising to find 1 hat it was 
first recorded in them. According t o Sambon. it was well known in 
animals to the Babylonians, and to the Ancient Egyptians, Greeks, 
and Romans. According to the same authority, it was recognized 
in man even in the Middle Ages. In 1 he tent h century there appeared 
a book entitled ‘ The Leech Book ' of Bald, or Medicinale Anglicitm, 
Which described the ‘ ana-worm ' as growing in man and eating 
through to the outside and shedding it self 011L of the hole so made. 
Sambon says this may well have been the larva of Hyjtoderma bovis. 
In the eleventh and twelftlicenturies the Ai abian physicians ment ion 
a malady called‘ bovine disease/ which may have been an infestation 
with the larva of the same ily. In the sixteenth century Ambrose 
Par6 gave an account of several infestations by larvae, and illus¬ 
trated the paragraphs with fanciful drawings of maggots. 

In 1589 Father Pedro Simon wrote an account of the occurrence 
of the fly which we now call Dermatobia hominis, as seen along the 
banks of the Rio Magdalena and in the low plains to the east of the 
Andes. This appears to be the first reference t o the subject as seen 
in the tropics. 

These observations were extended in 1653 by Father Bernabc 
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Cobo, who states that in each wound caused by the common mosquito 
there grows a spine-covered worm the size of a haricot bean or larger. 

About this time Fernelius described some form of nasal infesta¬ 
tion—perhaps a myiasis—as occurring in soldiers. 

In 1687 Lcuwenhoek, in Europe, mentions two cases, one of 
dermal myiasis in the leg of a woman who made a good recovery, 
and another in t he mout h of a second woman, who died. The larvee 
arc thought by Hope t o belong to the Muscidae. 

Modern Knowledge .—With the appearance of the work of Antonio 
Vallisneri in the early years of the eighteenth century, a much 
better conception of these infestations of animals and man became 
possible, and from this time onwards the knowledge of the subject 
increased and improved. In 1745 there appeared a work entitled 
‘ Relation abregde d'un voyage fait dans l’intdrieur de l’Amerique 
Mdridionale,' by l)e la Condaminc, where, on p. 170, he mentions 
the' ver macaque ’— i.e., the larva of Dermatobia hominis (Linnaeus 
junior), and says that it takes its birth in the wounds made by a 
kind of mosquito, but from whence its egg comes is unknown. This 
observation has since been fully confirmed by recent research. In 
1757 Arture drew attention to the occurrence of Dermatobia 
hominis in Cayenne, and in 1781 Linnaeus junior*did the same as 
regards Peru in a letter addressed to Pallas, in which he gave the 
fly its present name. Gmclin subsequently published this letter. 

Somewhere about this time Turner described two cases of urinary 
myiasis in England. 

In 1770 Wohlfart published an account of rhinal myiasis in his 
work entitled ‘ I)e Vcrmibus per nares excretis.’ 

In 1809 Azara gave a history of his journey in 1781-1801 into 
Paraguay, and wrote an account of a rhinal myiasis, most probably 
due to the larvre of the fly we now call Ckrysomyia macellana. 

About the same time Lemprjtere described the same condition 
in Jamaica, where it caused the death of a woman, and Sells gave 
an account of probably the same larva causing infestations of the 
eyes, ears, nose, and mouth in the same islands. Some of Sells's 
cases ended in recovery and others in death. Also about the same 
time (1806) comes the case of the soldier believed to be infested with 
CEstrus hominis Curtis in the skin near the scapula in Surinam. 

In 1817 Schock studied gastro-intestinal myiasis. 

In 1830 a sailor in Demerara is noted*to be suffering from myiasis 
in the arm. This was tliought to be caused by a species of OSstrus. 
In 1832 Howship recorded CEstrus hominis in the scrotum of a 
carpenter in Colombia; in 1835 Guyon mentioned a dermal myiasis 
in a negro in Martinique; in 1837 Hope described Dermatobia 
hominis m the head of a man, and called it CEstrus guildingii, after 
L. Guilding of Trinidad, who found the case. 

In 1840 there appeared the classical and much neglected work 
on the whole subject by Hope, in which not merely are the older 
accounts gathered together, but also clear definitions of the various 
conditions are provided. 
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From this time onwards the observations on myiasis increase in 
number— e.g., Duncan in 1854, while in 1856 Lahory described 
‘ peenash/ an East Indian name for an infection due to the larvae of 
sarcophoga, while in 1879 Portscliinsky again drew attention to 
gastro-intestinal myiasis. From 1890 to 1896 there appeared a 
series of classical works by R. Blanchard on myiasis in general. 
From 1895 to the present time Austen has contributed many 
valuable articles dealing with these infestations. In 1903 Ward gave 
an excellent and well-illustrated account of the larva of Dermatobia 
homtnis, Kayser in 1905 of ocular myiasis, Henneberg in 1903 and 
Vesescu in 1906 of aural myiasis, the Sergenis in 1907 of thim'ni, and 
in 1908 Austen and Smith gave accounts of infestation with Cordy- 
lobia anthropuphaga. In 1913 Rodhain, Pons, and others, studied 
the method of infection by this maggot. Finally, in 1915, Sambon 
gave an interesting account of Dermatobia homtnis and its larva. 

The above history is sufficient to indicate the large amount of 
scattered literature m existence dealing with the subject of myiasis 
in one or more of its phases, and of which Peipcr’s book, published 
in 1900, give? a summary. 

iEStlology.—At the present moment too little is-known as to the 
characters of the larvae of the diptera to permit their recogni¬ 
tion, unless belonging to a well-known species, and it is obviously 
incorrect to assume that larvae are those of a given fly. It is there¬ 
fore necessary for the medical observer to:— 

1. Preserve specimens of the larvae, as little damaged as 

possible, in 4 per cent, formalin, and held in position in 
the tube by means of fine tissue-paper. 

2. Rear the larvae or pupae and so obtain the imago, which 

should be fed for a day or so before being killed, and 
should then be carefully mounted and preserved. Mr. 
Austen has asked that some of the larvae should be placed 
at once on the top of a pot of fairly dry earth, which is 
then covered with muslin. After the flies have appeared 
they should be allowed to remain undisturbed for about 
twenty-four hours in order that they may dry themselves, 
and in order that they may develop their specific colours, 
after which they may be killed with chloroform, screwed 
up in cigarette-paper, packed in small metal boxes, and 
forwarded to England for identification. 

3. Label all the specimens, especially noting the part of the body 

infected, tho locality of infection, and the time of the year. 

4. Send the complete collection to the British Museum, Natural 

History Section, Cromwell -Road, London, S. W. 

If this is done systematically it will be possible to obtain a correct 
diagnosis as to the fly causing the myiasis. 

Tne lists of flies known to cause the various forms of myiasis will 
be given under the different diseases, but it may be noted that the 
principal families concerned are:— 
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1. Muscida (Subfamily: Muscinae).- -Genera: Mused, Calliphora, 
Chrysomyia, Cordylobia, and Lucilia. 

2. Sarcophagida. —Genera: Sarcophaga,Sarcophila.andCynomyia. 

3. Anthomvida. —Genus: Fannia. 

4. (EslridcB. —Genera: Hypoderma.Gastrophilus, (Estrus (Cephalo- 
myia), GSstromvia, Spilogaster. For zoological details on flics see 
Chapter XXXTII., p. S14. 

Less important families are:— Tachinider, Micropezida, Syr phi da, 
Pkorida, Therein dee, Scpsida, and Drosophilidee. 

The larvae appear to lie attracted by faecal or urinary substances, 
and also by any purulent or putrefactive discharges. 

Pathology.- -The changes produced in the body by these larva' 
appear to depend upon the question of food. In such positions as 
the. alimentary tract they appear to do little harm, probably because 
there is plenty of food available without hurting the tissues of the 
host; on the other hand, in the nose, ear, and eye they may cause, 
much dcstrucl ion of t issue, first ly by eating int o t he t issues, secondly 
by the microbic infections which follow in their track, and in this 
way they may cause the death of the host. 

Symptomatology. -As may be expected from the last paragraph, 
the symptoms of t he vict im mnv vary from nil, local signs of destruc¬ 
tion of tissue, with inflammation and pus formation, to signs of 
general septic.'cmia. 

Diagnosis.— This is usually easy, and depends upon the. discovery 
of the larva*, which, indeed, are usually sufficiently obvious to the 
pat ient and practit inner alike. 

Treatment. —When the larva* live in passages such as the nose or 
car it is usual to expel them by douches of chloroform water; when 
in the alimentary canal, by anthelmintic treatment: when in the 
skin, by the knife and forceps, or simply bv the latter. The asso¬ 
ciated inflammation as well ns the conditions causing the original 
stinking discharge which attracted the flies require treatment, other¬ 
wise the patient will again be in danger of infection. 

Prophylaxis.- - Any person suffering from a purulent or odoriferous 
discharge in any part of the body should he especially careful to 
avoid myiasis by sleeping under mosquit o curt ains until t his disease is 
cured. Ot her people should ho careful not t o sleep in the open with¬ 
out some protection, especially in t he dayt ime, and in certain cases— 
as, for example, Dcrmaiohia cyuniventris— to use mosquito curtains. 

Varieties. —The various forms of myiasis may be classified as 
follows:— 

A. Internal nr Cavitv Myiases 

r I. Rhinal myiasis.- 
II. Aural myiasis. 

TIT. Ocular myiasis. 

IV. Urinary myiasis. 

V. Vaginal myiasis. 

VT. Gastro-int estinal myiasis. 
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B. External or Dermal Myiases :— 

VII. Traumatic dermal myiasis. 

VIII. Subcutaneous myiasis. 

With regard to the ocular myiases, they may be a true cavity 
myiases if the larva lives in the lachrymal sac, but they may resemble 
a cutaneous myiasis if the larva penetrates into the tissues under the 
conjunctiva, when, indeed, it may destroy the eye. 


THE INTERNAL OR CAVITY MYIASES. 

RHINAL MYIASIS. 

For purposes of description 1 his may be divided into the American 
rhinal myiasis, the African rhinal myiases, the Asian rhinal 
myiases, and the European nasal myiases. 

American Rhinal Myiasis. 

lilClIEIRO. 

Definition. —-Bicheiro is a rhinal myiasis found in Tropical 
America, and caused by the larva* of Chrysamyia macellaria (Fabri- 
cius, 1794) and allied species. 

Climatology. —The causal fly extends really from Canada to Pata¬ 
gonia, but is so much more common in the tropical regions as to 
justify the definition. In Canada it is diminished in numbers by 
the cold of the winters. I11 the Southern United States it is met with 
principally in the monf hs of July to October. 

^Etiology. —Chrysamyia macellaria (p. 847) usually deposits its 
eggs in some wound in cattle— e.g., in the wounds after castration, 
spaying, branding, dehorning, in barbed-'wire wounds, and where 
ticks have been burst or in the vulva, especially if there isarctained 
placenta, or in the navel or mouth of young calves. More rarely 
they lay eggs in the wounds of horses and mules produced by 
barbed wire, in the sheaths of horses, the vaginae of mares, and 
the navels of colts. l-Iogs arc also liable to be infested, but sheep 
are rarely attacked unless t hey have been worried by dogs. 

In place of these more natural hosts the fly may at times attack 
man, probably being attracted by the odour of what to the human 
being is an offensive breafh, or by an oziena, or even a chronic 
catarrh. The fly then passes into one nostril, and if it is expelled 
dashes into the other nostril, and quickly deposits it s eggs, sometimes 
in large numbers. 

In Trinidad, Lawrence reports that the disease may be caused 
by Chrysamyia viridula Robineau-Dcsvoidy. 

Pathology. —The eggs deposited in the manner just described 
become larvae in the course of a couple of days. The larva; proceed 
to feed upon the tissues of the nose and to burrow deeply into this 
mucous membrane, down to and even through the bone. The 



i 62 4 THE MYIASES AND ALLIED CONDITIONS 

feeding excites a violent reaction on the part of the body, which can 
be exemplified by the fever, the discharge, the pains, etc. ' 

Morbid Anatomy. —The morbid anatomy includes the destruction 
of the nose, pharynx, hard and soft palates, larynx, etc. Fistulous 
channels may be seen ^packed with larva* and extending in all 
directions. 

Symptomatology. —Some couple of days after a person suffering 
from a chronic catarrh, foul breath, or oza-na, has slept in the open, 
or has been attacked by a fly when riding or driving— i.e., when the 
hands arc engaged—signs of a severe catarrh appear, accompanied 
with inordinate sneezing and severe pain over the root of the nose 
or the frontal bone. Quickly the nose becomes swollen, and later 
the face also may swell, while examination of the nose may show the 
presence of the larvae. Left untreated, the patient rapidly becomes 
worse, and pus anil blood are discharged from the nose, from 
which an offensive odour issues. Cough appears as well as fever, 
and often some delirium. If the patient lives long enough, the 
septum of the nose may fall in, the soft and hard palates may be 
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pierced, the wall of the pharynx may be eaten away, exposing the 
vertebrae, and even the hyoid bone may be destroyed. By this 
time, however, the course of the disease will have become quite 
evident by the larvae dropping out of the nose, and if the patient 
continues to live all the larvae may come away naturally. 

Diagnosis. —Any case with the history of a fly having darted 
into the nose should be assumed to be a case of nasal myiasis until 
proved by careful nasal examination not to be so. The onset of 
peculiar sensations at the root of the nose and along the orbital 
processes, together with the signs of an aggravated nasal catarrh 
occurring in the endemic region especially in the months of July to 
October, when the fly abourds in the Southern United States, 
makes the diagnosis probable, a nd t his becomes a cert aint y on finding 
a larva by examination or douching. The onset of the severe 
symptoms will clear the diagnosis if nofcevident at an earlier stage. 

Prognosis. —The prognosis is always serious, as it is difficult to 
be sure that all the larvae have been removed. 

Treatment. —The best treatment is to douche out the nose with 
chloroform water or a solution of chloroform in sweet milk (10 to 
-20 per cent.), and to follow this with douches of mild antiseptics. 
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Calomel may be insufflated after douching. It may be necessary to 
open the frontal or other sinuses, and to irrigate the passages. 

Prophylaxis. —The prophylaxis consists in the avoidance of 
sleeping in the open air except under a mosquito curtain, and in the 
prompt treatment of any case in which a has been known to enter 
the nose. 

The African Rhinal Myiasis. 

Thim'ni. 

Synonym.—' Tamne (Ahaggar Mountains). 

Definition. —Thim’ni is a facial myiasis— that is to say, an ocular, 
rhinal, and oral myiasis—found in certain parts of Algeria and the 
Ahaggar Mountains of Central Sahara, where the human population 
is relatively great and the numbers of sheep relatively small. It is 
caused by the larvae of (Estrus {Cephalomyia) ovis Linnaeus, 1761. 

Historical. —In 1881 Kirsclimann in Russia reported a case of 
myiasis due to (Estrus ovis, but was disbelieved. In 1907 the 
Sergents drew attention t o the disease thim’ni, and in 19131 o tamne. 

Climatology. —It occurs in Algeria, but not everywhere, being 
confined to certain mountainous regions where the ovine population 
is relatively little numerous ascomparcd with t he human population, 
and the fly is compelled to find new abodes for its larvae. These 
regions are. La Grande Kabylic, La Petite Kahylie, and Le Dahra 
Oriental. It also occurs in the Ahaggar Mountains of the Central 
Sahara. 

/Etiology. —(Estrus ovis (pp. 826, 827) should lay its eggs in the 
nasal cavities of sheep, and is only driven by force of circumstances 
to occasionally attack man. It only infests the shepherds and their 
dogs, being, it is thought, attracted by the cheese which both eat. 
It appears in the hottest part of the day in the warm weather, and, 
flying swiftly, deposits its egg, while still on the wing, into the 
nose, on to the conjunctiva or lips. The larva enters these cavities 
and causes much pain and inflammation. 

Symptomatology. —In the nose it causes severe pain and inflam¬ 
matory swelling of the whole organ. Frontal headache is intense, 
sleep is impossible, while a serous discharge runs away from the 
nose. In the eye vision is impossible, the eyelids and conjunctiva' 
swell, and little worms axe seen on their surface. In the mouth 
there is much inflammation of the throat, which renders swallowing 
a difficult proceeding. 

The duration is from three to ten days, being longest in the nose. 

Prognosis. —This is quite good, as all cases recover. 

Treatment. —The essential treatment is tobacco, as smoke or as 
injections or washes, but in the eye gentle removal is all that is 
required. 

Other African Rhinal Myiases. 

In addition to thim'ni, rhinal myiasis in Africa is known to be 
due to :—Lucilia hominivorax (vide Bouchct at Baiika in 1895); 
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Sarcophaga nura Rudolphi, by Mouchet at Katangaf Pycnosotna 
putorum Wiedemann, 1830, in Abyssinia, Belgian Congo, and 
Lorenzo Marques. The condition has been reproduced experi¬ 
mentally in animals by Wellman, in 1906, with S. regularis Wiede¬ 
mann in a goat. 

Aslan Rhinal Myiases. 

Peenash. 

Definition. —Peenash is a word which may be used for the Indian 
rhinal myiases caused by the larvae of species of Pycnosotna Brauer 
and von Bergcnst amm", and by larvae of species of Sarcophaga 
Meigen, especially bv those of Sarcophaga carnaria Linnaeus, 

*758* 

Climatology. —The disease is spread thioughout India and Assam. 

Symptomatology.- As far as is known, the symptoms resemble 
those produced by other forms of rhinal myiasis. 

Treatment.— This is the same as fc-r other forms {vide supra). 

European Rhinal Myiases. 

These arc known to be caused by Pfophila casei and by species of 
Sarcophaga Meigen, 1826, while Calliphora litnea is also said to be 
causal. 


AURAL MYIASIS. 

Definition. —Aural myiasis is the invasion of the external auditor}' 
meatus, the middle car, and associated cavities, by the larva? of 
certain dipterous flics, especially those of the Muscidse and Sarco- 
phagidae. 

Historical. —Aural myiases have been recorded by Tascbenberg 
in 1870, Blake in 1872* Johnson in 1892, and Austen in 1912, but 
the most complete study is that by Francaviglia in 1914. 

/Etiology. —The following larvae have been noted as causal 
agents:-- 

Muscidtc (Subfamily: Muscimc):— 

Musca domestica Linnaeus. 

Mnsca vomitoria Limuvus, 1758. 

Calliphora erythrocephala Meigen. 

Chrysomyia macellaria Fabricius, 1794. 

Lucilia catsar Linnams. 

Lucilia nobilis Meigen. 

Sarcophagidce :— • 

Sarcophaga carnaria Linnaeus, 1758; synonym, 5 . carnosa 
L., 1758. 

Sarcophaga magnifica Schiner, 1862; synonyms, S. wohlfarti 
Portschinsky, 1875, S. ruralis Meigen, S. tneigeni 
Portschinskv. 
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Anthofnyida :— 

Fannia scalaris Meigen. 

Fannia canicularis Linnaeus. 

Fannia incisurata Zett. 

Hydrotcea meteorica Linnreus. 

Syrphtda :— 

Syr pints, sp.*? 

(Estrida :— 

(Estrus avis Linnnus. 1761. 

Symptomatology. —If lodged in the external auditory meatus, 
they may simply cause deafness and ringing in the cars, but if 
eating into the middle ear they may give rise to a discharge of blood 
and pus. 

Treatment. —It is usual to drop into the ear warm olive or cat bolic 
oil, and then to syringe out the larva? by means of boric lotion. If 
t he larvae are outside the tympanum, inject a few drops of chloroform 
dissolved in water. 

Prophylaxis. —Some protection such as wool is necessary when 
suffering from an aural discharge. 

OCULAR MYIASIS. 

Definition. —Ocular myiasis is the invasion of the spaces tinder 
the eyelids, the lachrymal sac, the subconjunctival tissue, or the 
eyeball itself, by dipterous larva* usually belonging to the families 
Sarcophagkhe or flCstrida*. 

Historical.- Tn 1005 Knyser studied this form of myiasis and 
Portschinsky in 1^13 reported some cum:s. Malgahacs has investi¬ 
gated this disease in Brazil. In 1013 firimberg found a larva 
of a species of hypodenna in the anterior chamber of the eye 
of a girl. 

/Etiology. —The larva.* so far recognized as causing this form of 
myiasis are:— 

Sarcophagi da >:— 

Wohlfartia tnagnifica (Schiner, 1862). 

Necrobia, sp ? 

(Estrida :— . ' 

(Estrus ovis Linnaeus, 1761. 

Tier mat obi a cyaniventris Macquart, 1843. 

Hypodenna, sp. ? 

Symptomatology. —This varies from the discovery of a larva lying 
like a foreign body under the eyelid, to infection of the lachrymal 
sacs or the tissue under the palpebral or ocular conjunctiva, to the 
total destruction of the eyeball. 

Treatment. —This consists of the prompt removal of the larva by 
surgical means. 
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Prophylaxis. —The prophylaxis consists of prompt treatment of 
conjunctivitis and the protection of the head when sleeping out 
of doors. Natives wrap themselves up completely when sleeping 
out of doors. 

URINARY MYIASIS. 

Definition.— Urinary myiasis is the invasion of theurinarypassages, 
particularly the urethra and bladder, by dipterous larvae, especially 
those of the Anthomyida.*. 

Historical. —This form of myiasis is rare, but has been recorded 
by Ambrose Pare in 1582 and by Turner in the seventeenth century, 
when he recorded two cases, while in 1909 Ren6 Chcrvcl analyzed 
all cases reported up to that (late, and concluded that, of twenty 
reported cases, six were genuine, ten were probable, and four were 
doubtful. He also added one of his own observation. King, in 
1914, reported an American case. Palmer and Austen haverecorded 
a case in England. Hagen has also drawn attention to a case in 
Boston. 

/Etiology. —It is thought that the flies deposit the eggs near the 
meatus urinarius, and that the newly-born larva* pass up into the 
urethra. Sleeping in the open is general!}' accused as the method 
of infection, but paralyzed persons become infected, especially 
those with urinary troubles. The larvae which so far have been 
recognized arc those of Fannia canicnlaris Linnaeus, 1761, and 
Fannia scalaris Fabricius (p. 852). 

Symptomatology.— Generally the larvae are discovered accidentally 
when passing urine, when they may cause some slight obstruction. 

Treatment. —This apparently is unnecessary, as the larva; come 
away without causing harm. 

VAGINAL MYIASIS. 

Definition. —Vaginal myiasis is the invasion of the vagina by the 
larva; of dipterous insects, especially those of the Muscidsc. 

Historical. —This form of myiasis appears to be rare, but Cipriani, 
in 19(12, came across a case which had a recto-vaginal fistula, and 
Castellani saw two cases in Ceylon, but the larva; were not identified, 
except Sarcophaga carnaria Linnaeus, 1758. In 1912 Pieter re¬ 
ported the presence of Chrysontyia maccllaria Fabricius, 1794, in 
the vagina of a beggar-woman, and Low has seen a similar case in 
the West Indies. 

Symptomatology. —There is a thick purulent discharge containing 
the larvae, and some ulcerations deep m the walls of the vagina. 

Treatment. —V agina! douches with an antiseptic are recommended. 

Prophylaxis.- -Recto-vaginal fistula; should be operated upon. 

0R0-GASTR0-INTEST1NAL MYIASIS. 

Definition. —Intestinal myiasis is the invasion of the intestine by 
the larvae of certain species of flies, but especially by those belonging 
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to the genera Sarcophaga (p. 830), Fannia (p. 852), and Aphiochata 
(p.824). 

History.—Many stray cases of myiasis —e.g.,J enyns (1839)—have 
been reported from time to time, but these liuve been gathered 
together by Portschinsky in 1879 in the twelfth volume of the Hone 
Sociclis Entomological Russian, by Huber in 1899 in Bibliographic 
der Klinischen Entomologie, Heft 3 (Diptera), and by Calanaruccio 
* in the same year in the Archives deParasitologic; by Pfeiffer in 1900 
in his work Fliegenlarva als gelegentlicheParasiten Acs Menschen ; in 
1901 by Thebault in the Archives de Parasitologic; also by Wellman, 
and by Austen in an excellent paper read before the Society of 
Tropical Medicine and Hygiene of London in March, 1910, Cases are 
also referred to by Splendorc (Arch, de Parasitologic, 1910), by 
Garrod, and by Soltau in the Journal of Parasitology, 1910. We 
have seen several cases in Ceylon and in the Balkans. Cases have 
been reported in England by Stephens (1905), Hewitt (1909), 
Cattle (1906), Garrod (1909), Soltau (1910), anu Austen (1912). 

/Etiology.—Intestinal myiasis may be produced by the larvae of 
the following species:— 

Sarcophagi DjE 

Sarcophaga carnaria Linnaeus, 1758. 

„ hamorrhoulalts Fallen, 1810. 

,, hamatodes Joseph. 

,, a (finis. 

,, mugmfica Srliincr, 1HO2. 

„ wohlfarli PorWhinky, 1875. 

,, latijrons Mtigen. 

,, rurahs Fallen. 

mngeni Schiner. 

Cynomyui mortuorum Linnaeus, 17(11. 

AnthomyidjE :— 

Fannia cantcularis Linna*us, 1761. 

,, t net sura ta Lett. 

,, manicula Meigen. 

,, saltatnx. 

,, dcsjaninnsu. 

Hydroitca metearica Linnaeus. 

Muscio*:— 

Musca domestica Linnaeus. 

„ carvina Fabricins. 

„ nigra. 

Cyrtonenra stabulans Macqnarl. * 

Follenia rndis Fabrir ius. 

Calhphora vomitoria Linnaeus, 1758. 

„ erythrocephala Mtigen. 

„ azurea. 

Lncilia casar Linnaeus. 

„ regina Macy. 

Chrysomyia polita Linnaeus. 

Teickomyza fusca Macquart (?). 

Tachxnidx:— 

Taehina larvarum Mdgen. 

Micropbzxdjb 

Caiobata cibaria Meigen. 
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Syrpiiidje:— 

Enstalls tenax Fabricius. 

,, arbusluntm Fabricius. 

„ dimiduitus. 

Helophilus pendulums Mcigen. 

Phorjda:— 

Aphiocluntu fcrruginca Brunner. 

P/wra rufipus Meigen; synonym, pa/hprs Laticilk*. 

I'HEKBVUMi:— 

Thenua nobihtata. 

Sursmx:— 

Piuplula utsvi Linnasus. 

1) K OSOPH1LI dm :— 

Drosophila funebns Alngcn. 

„ nulunogiiHru Jlrimner. 

(Estkius:— 

SpilogasLr du'isa ilugon. 

(ui'UopInlus pi'cnritm. 

Sometimes more than one species may be found in the same case. 

Rarer forms of myiasis are those by larvie of the Tipulidie, by 
eggs and larva? of the Culicidas and by the bot s of Gastrophilus eqm. 

The eggs or larva* of the above-mentioned flics enter the ali¬ 
mentary canal with the food, especially with vegetable food in an 
uncooked or partially cooked condition. Another method is for 
the fly to deposit its eggs on the nostrils and lips of children, from 
which they pass into the stomach and intestines, and a third method 
is entry of the larva; into the rectum while using a privy. Intes¬ 
tinal myiasis is not uncommon in cattle, both in the Temperate 
Zone and in the tropics. There seems to be no doubt that the 
larvje can live for a considerable time in the intestine, but the most 
marked example of this is Aphiocheeta fcrruginca Brun, which is 
believed to be capable of passing through its entire life-cycle in 
the human colon, because both newly hatched and fully grown 
larvae were passed by a patient every two months for nearly a year, 
notwithstanding the fact that nothing was said to be eaten which 
could have cont ained either eggs or larva?. It is stated that species 
of the Phoridse have been found in corpses, and it has been stated 
that the living larvae, pupae, and imagines of species of Conicera 
were found in numbers in a corpse exhumed at La Fayette, Indiana, 
U.S. A., two years after burial. 

If there is any truth in this statement, it proves that the life-cyclc 
of these flies can be completed in a parasitic state, and would 
explain the possibility of a patient suffering from myiasis for 
twelve years, and during treatment passing 1,000 to 1,500 larva. 
Fenwick also reports cases in which it seemed probable that the 
whole life-cycle was completed in man. It is obvious that these 
statements require careful confirmation by other similar cases 
before they can be accepted without reservation. 

Pathology. —The larvae usually cause gastro-intestinal symptoms. 
Those of the Muscidae may cause little or no disturbance, but those 
of the (Estridae and Tipulidae cause much disturbance. 
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Morbid Anatomy. —We are not acquainted with the details of 
any post-mortem examination in man, but in dogs the mucosa of 
the intestine is congested and marked by numerous small haemor¬ 
rhages, and it is thought that bacteria may enter the blood through 
these wounds. 

Symptomatology. —After an incubation period varying from four 
to twelve days after the ingestion of the eggs, the patient, who has 
'either felt quite well or has suffered from vague abdominal pains 
and anorexia, begins to feel ill with general malaise, headache, thirst, 
and faintness, and in children with rigors, convulsions, and even 
delirium. Vertigo may be felt, and generally there is some fever, 
which may last two to ten days or longer. Sometimes the continued 
fever and the diarrhoea renders the diagnosis of enteric fever prob¬ 
able. Pains vary from vague sensations to violent colic. Retch¬ 
ing and vomiting may occur, and sometimes haemat emesis, while 
dysenteric-like symptoms may also occur. When the larva? attain 
maturity, they are sometimes violently evacuated. 

Diagnosis. —The diagnosis can only be made by repeated examina¬ 
tion of the motions and the discovery of the larva, the natuic of 
which may be determined in the same way as in nasal myiasis 
(p. if>2i). Care must be taken that the larva? really come from the 
bowels, and are not contaminations oi the faicos. 

Prognosis. —This is good. 

Treatment. —The bowels should be cleared with a dose of castor 
oil and then an anthelmintic— e.g., Filix mas—should be adminis¬ 
tered. Thymol or sant on in may also be used. 

Prophylaxis. —All vegetables should be carefully washed and by 
preference cooked before being eaten, and fresh salads should be 
avoided. 

Ovsenya. 

This word means maggots, and is applied, according to Wellman, 
by the natives in Angola to an alimentary canal myiasis associated 
witli dysenteric symptoms and caused by lumnia desjardensii 
Macqu . It is easily treated by castor oil. 

Muculo. 

This is the African myiasis, concerning which the editors of the 
Journal of Tropical Medicine and Hygiene asked for information 
in 1907, but which so far has not been traced. 

THE EXTERNAL OR DERMAL MYIASES. 

These are the infections of the skin, whether wounded or not by 
dipterous larvae. There are two varieties of this type—viz., trau¬ 
matic dermal myiasis and subcutaneous myiasis. 
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Traumatic Dermal Myiasis. 

Definition. —Traumatic dermal myiasis is the invasion of wounds 
or ulcers of the skin by the larvse of dipterous insects, principally 
belonging to the Muscidae and Sarcophagidae. « 

Historical.—One of the earliest publications with references to 
this is Joseph in his * Myiasis Externa Dcrmatosa,' published in 
Hamburg in 1800, but a "large number of observations have been * 
published since then. 

^Etiology. —The larvae which have been recognized so far are:— 

Muscidee (Subfamily: Muscinae) 

Chrysomyia macellaria Fabriritis. 

Chrysotnyia viridula Robineau-Desvoidy. 

Colli phot a, sp. ? 

Lucilia argyroccphala Macquart. 

Lucilia, sp. ? 

Cordylobia anthropophaga. 

Musca putrida. 

Sarcophagides :— 

Sarcophaga carnaria Linnaeus, 1758. 

„ magnified Scliiner, 1862. 

„ ruficornis. 

., chrysostoma Wiedemann. 

„ plinthopegga Wiedemann. (The adult is one 

of the ‘ yaws flies' of Dominica.) 

„ sp. ? 

Symptomatology. —The larvae accentuate the putrid condition of 
the sores and the sufferings of the patient. 

Treatment. —Antiseptic douches, syringing, with removal of the 
larvae, and subsequent antiseptic dressing. 

Prophylaxis. —The myiasis can, of course, be prevented by simply 
applying aseptic dressings to wounds. 

Subcutaneous Myiasis. 

Synonyms. —Cutaneous myiasis, hunch, Myast* cutangc, Myase furon- 
culeusc, Myase rampante sous-cutanfo'; Italian , Myasis cutanea; German, 
Mvasis. 

Definition. —Dermal myiasis is the invasion of the skin by the 
larvae of species of the (Estridae, especially by Dermatobia cyani- 
ventris Maequart, 1843, and by those of the Muscidae, especially 
Cordylobia anthropophaga Blanchard. 

Remarks. —It is necessary to be careful to consider the zoological 
region when determining the species of the fly to which a maggot 
found in a case of dermal myiasis belongs, as it is unlikely that a 
species known to occur in Africa will be found in America, and vice 
versa. Further, it is desirable to determine definitely the nature 
of the fly causing the myiasis, and therefore this should be bred out 
as described in the opening sections of this chapter. 
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AStlology.—The following larvae are known to cause subcutaneous 
myiasis in man:— 

(Eslridce :— 

Hypoderma bovis de Geer. 

Hypoderma lineata de Villiers. 

Hypoderma di-ana Brauer. 

Dermatobia cyanivenlris Macquart, 1843; synonym, 1 ). 

hominis (Linmeus junior, 1781). 

Dermatobia (?) keniax Kolb. 

(Estrus {('ephalomyia) avis Liunreus. 

MhscuUb (Subfamily Calliphoriiuu):— 

Cordylobia anthropophaga I£. Blanchard. 

Cordylobia rodhaini. 


The life-history of the ivstrida: is curious, as will be discussed 
below. With reference To Cordylobia anthropophaga , by a mistake 
the cutaneous myiasis of N'atal, Rhodesia, British Central Africa, 
Uganda, and the Sudan, wan assigned to Bengalia depressa, while it 
should have been placed under this heading. 

Varieties.- -As geographical distribution is important from the 
point of view of t he cause 1 parasite, it appears to us to be convenient 
to utilize this and to divide the subcutaneous myiases into the 
American, the African, the Asian, and the Kiiropcan, while the last 
variety is not geographical, but pathological- viz., creeping 
eruption. 

American Dermal Myiasis. 


Synonym. —Neot ropical dermal myiasis, Dermatobia sis. 

Definition.—Dermal myiasis as seen 111 Tropical America is 
caused by the larva of Dermatobia hominis (Linnieus junior, 1781), 
better known as Dermatobia cyanivenlris Macquart, 1843, and 
perhaps by other allied, but as yet unknown, forms. 

Nomenclature.— The fly which causes this myiasis has a large 
number of scientific and popular names:— 

Scientific Names.—Dermatobia hominis (Limucus junior, 1781); 
(Estrus hominis Linnieus junior, 1781; (E. humanus Humboldt and 
Boupland, 1805: Cuterchra hominis (Linnieus junior) Say, 1822; 
(Estrus guildingii Hope, 18*37; Dermatobia cyaniventris Macquart, 
1843; Cuterebra noxialis Gondot, 1845; Dermatobia mcxicana Serna, 
1896. 

Popular Names.—Brazil, liura (boil), verme, berne or berme; 
British Honduras, beef worm, cormollote; Colombia and Venezuela, 
gusdno, husano (worm), gusdno de monte (forest worm), gusdno 
pcludo (hirsute worm), gusdno macaco (macaw worm, because it 
attacks the macaw-headed Capuchin monkeys ); Costa Rica, 
torcel; Guatemala, colmoyote; Pungoa, mirunta; Mayan name, 
suglacura. 

Names Suggestive of Mosquito Carriage. — Mexico, moyocuil 
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(fly worm), gusdno raoyocuil(maggot flyworm); Colombia, Venezuela, 
and Guatemala, gusdno de zancudo (maggot of mosquito); Dutch 
Guiana, Trinidad, mosquito worm. 

History.—In 1569 Friar Pedro Simon appears to have been the 
first to have drawn attention to this myiasis as seen along the banks 
of the Rio Magdalena and the low plains to the east of the Andes. 
He was followed in 1O53 by Father Bcrnabe Cobo, who reported its 
occurrence in the Mexican lowlands in the coast district of Alvarado, 
in the state of Vera Cruz. In 1745 I)c la Condaminc reported it 
from French Guiana, as did Arture in 1757. In 1781 Linnams 
junior reported it from Peru and gave a brief mention of the fly, 
while in 1822 Say gave a description of the larva as received from 
South America. In 1835 Hope gave an account of the larva from 
under the skin of the head of a man from Trinidad. The specimen 
was deposited in the museum of the Royal College of Surgeons of 
England. 

From that date scattered, but fairly numerous, references can 
be found— e.g.. Hill (1830), Guyon (1835), Gondot (1845), Coquerel 
(1859), Laboulbene and IJ.ivuine (18(10), Bonnet (1870), Dcr Vcrteuil 
(1884), Ormcrod (1886), etc.—until between 1890 and 3896 Blan¬ 
chard published a resume of known facts, then a scries of admirable 
investigations upon the subject: and in 1915 Sambou again gathered 
together known fact*, togethei with the history of the mosquito 
carriage of the eggs, and extended this with his own personal 
observations. 

With reference to the mosquito carriage, it is remarkable to note 
that Father Cobo, in 1653, says that each wound produced by the 
common mosquito produces within the flesh a spinc-corcrcd worm the 
size of a haricot bean or even larger. 

In 1911 Morales of Guatemala first described tlic transmission 
of the eggs as being due 10 a mosquito, and performed an experiment 
on a man, first noting the escape of the larva from the. egg carried 
by a living mosquito when placed on the palm of the hand, then 
allowing this larva to wander about the forearm, and t hen scratching 
the skin and watching the larva burrow in, then noting the gradual 
development of the furuncle, and finally, when threatened with sup¬ 
puration, removing the larva, transplanting it into the back of a 
rabbit, and watching its escape as a nymph. Also in 1911 Tovar of 
Maturin, in Venezuela, had noted this mosquito carriage, which 
was also studied by Blanchard in 1912, Kincones, Zepeda, and Sur- 
couf in 19x3, and Sambon in 1915. 

Climatology. —The caus.il agent being a neotropical insect, the 
distribution of the disease is confined to Tropical America, in which 
it occurs in the lowlands along the coast and also in the valleys of 
the riper, but it is absent in the hills and mountains. It begins 
near the southern borders of the United States, being found in 
Mexico, in Central America— i.e., British and Spanish Honduras, 
Guatemala, Nicaragua, Costa Rica, and Panama: in Soutli America 
— i.e., Colombia, Venezuela, the Guianas, Brazil, and Peru; while 
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it is known to occur among the West Indian Islands near South 
America— e.g., Trinidad. 

It requires a warm, moist climate, with surface water and forest 
vegetation. 

‘/Etiology .--The cause of the disease is the invasion of the body 
by means of the larva of Dermatobia hotninis (Linnaeus junior, 1781). 



Flo. 72.\. -JanthiH!>0ma htti. t«TiiboiiAM>, carrying 1 F.(.(.s or Jicrmttlolna 

homims Linn/bus junior. 

(Alter Sanibou.) 

On the evidence at present available it would seem that the fly 
seizes the female mosquit o ol the species Janthinsotna hthi Theobald 
and attaches her eggs to the ventral aspect of the abdomen, but it 
has been suggested that it deposits the eggs upon foliage, and these 
accidentally reach the mosquito, which appears hardly probable. 

When the mosquito feeds upon man or animals the little larva 
which has been held in position in the egg by its spines slips out 
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and pierces the skin by means of the aperture made by the mos-' 
quito bite. 

Pathology. —As it escapes from the egg, the larva possesses, in 
addition to the numerous spines on its first seven segments, a crown 
of large black rose thorn-shaped spines along the anterior border of 
the fifth, sixth, and seventh segments, while the last shows two 
posterior stigmata. When it has pierced the skin the spines on the 
fifth to seventh segment are slied (they are no longer required, as 
their function is to keep the larva in the egg-case), and the stigmata 
become three in number. What happens to the larva m the body 
is not known, blit that it can wander under the skin is known, and its 
production of the warble, and escape therefrom is also known. 

Symptomatology — The incubalion period or time between the 
infection and the first appc.u.mee of the warble is unknown. 

A ppearanve ojihc Warble.- Suddenly t he pa tient feels a sharp pain 
in some region of the skin. It may hist two to three minutes, and 
then pass away, but after a time it will return either in the morning 

or in the evening. These inter¬ 
mittent seizure; will continue, 
and the. pain will increase* as the 
little rounded swelling which 
appeals in tin* affected region 
increase* in size. This swelling 
is 1 in* warble. 

The Warble Slag - When 
fully developed the warble 
resembles a boil being some 
centimetres in diameter 
and of a dark red or bluish-red 
colour. At the apex there is a 
more or less centrically placed 
small circular aperture which 
increases till it readies a size of 3-6 millimetres. It is usually 
covered by a scab, which, if removed, shows amoving body with 
two small brownish-yellow spots. This is the posterior end'of the 
larva. These warbles may be single or multiple, placed in close* 
proximity or scattered, with usually only one larva to a warble, 
but sometimes with more and rarely as many as five larva* to one 
warble. Warbles may exist in any .part of the body, but are 
more painful in regions like the nose. Usually t^herc arc no con¬ 
stitutional symptoms, but there may be* slight’'fever, and there 
may be swelling of the surrounding subcutaneous tissue, especially 
in the head, wheie the oedematous swelling may be limited by 
the adhesions of the fasciae. When the warble is mature the larva 
may be seen actively moving up and down like a jack-in-thc-box, 
appearing and disappearing from the aperture. In due course 
it 4#adually dilates the opening in the warble by means of its 
posterior end, and eventually escapes and, falling to the ground, 
erawls away and becomes a pupa. 



Fk,. 72■; -W\ni r.i* c'Ai * n hy /Vi 
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Post-Warble Stage. —After a period v.Trying from six weeks to 
six months the larva escapes and leaves behind an empty cavity, 
which is closed by granulation tissue and heals, leaving a hardly 
visible scar. 

Complications.- -Secondary bacterial infections may take place, 
giving rise to erysipelas, tetanus, lymphangitis, and' enlargement 
of the lymphatic glands. If the larva dies an abscess is formed. 

Diagnosis. —The cardinal points in the diagnosis are:— 

r. The formation of boil-like swellings on the skin. 

2. The presence of an aperture at the apex of these swellings. 

3. The presence of the posterior end of a larva, with its stigmata 
in the opening. 

4. The boils forming in tin; neotropical zoological region. 

Treatment. The native places a tobacco-leaf over the aperture in 

the warble, or scpiirts tobacco-juice therein, and after twenty-four 
hours squeezes the larva out. 

Tincture of iodine may be used in a similar manner or 3 in 20 
carbolic lotion. When the larva has departed, wash the empty 
warble out with antiseptic lotion and dress nseptically. 


African Dermal Myiasis. 

The known form of African dermal myiasis is tumbn disease, 
caused bv members of theCalliphorina* subfamily ol the Muscida.*. 

T i/M hu Disk ask. 

Definition.— Tuinbu disease is an African dermal myiasis caused 
by the larva: of Cordylohia anthropophaga E. Blanchard and allied 
species living under the skin. 

Historical.- -It was reported from Senegal, where the larva is 
called ‘ verde cayor 1 by Berengei-Eeraud, and lat01 by E. Blanchard 
from Natal, when it was called the Natal worm, while the fly was 
named Oehromyia anthropophaga. A similar larva was found in the 
arm of Commander Lund in the Congo, and \vi» long known as 
Lund’s larva until it received the name Cordylohia rodhaini Gcdodst, 
1905. 

In 1901 it was reported that there was a maggot fly in Natal, 
limited to the coast, not extending inland, and not rising higher 
than t.ooo feet. It was also found about Dclagoa Bay, in Rhodesia, 
British Central Africa, Uganda, and tlx* Anglo-Egyptian Sudan. 
Unfortunately this Hy was recognized as Walker's Bengali a depressa, 
when it was really t he well-known Cordylohia anthropophaga, and the 
true Bengali.! is altogether a different genus, probably an Auchmero- 
myia with an unknown life-history. It also occurs in late 
German East Africa, where it was called Oehromyia anthropophaga 
by Grunberg anti Cordylohia griinbergi by Doonitz. 

Austen has described a third species, Cordylobia pnegrandts, in 
Nyasaland, Cape Colony, Transvaal, Natal, North-West Rhodesia, 
and late Gciman East Africa, and contributed a valuable paper on 
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the whole subject in 1908 to the Journal of the Royal Army 
Medical Corps ; while Smith described the sympt oms of the disease 
in the same journal. 

In 1913 Rodhain, Pons, Vandenbranden, and Bequaert, demon¬ 
strated by experiment the method of infection: and Heckenroth and 
Blanchard recorded four cases due to Cnrdylobia rodhaini in French 
Equatorial Africa. 

Climatology. - -Tunihu seemsto be widespread 1 lirougliout tropical 
Africa, extending from Senegal in the north to Natal in the south, 
and from the west to the. east coasts. 

etiology.-- -The cause, of the disease is the invasion ot the sub¬ 
cutaneous t issues by the larva of ('orth lol-ia authropophaga and allied 
species. The method of infection, thanks to the labours ot Smith 
in njoN.and Rodhain, Pons, Vandenbiamlen, and Bequaert in 1913, 
is fairly w«*ll known. 

The eggs are apparently sometimes laid on the clothing, the fly, 
perhaps, being attracted by the odour, or perhaps at other times the 
egg is laid in dirt or fatal matter on the floor, from which the larva 
wanders on to the human being, especially when using the latrine. 

Having arrived on tin* skin of nun or animals, it penetrates this 
by means of its buccal hooks, but seems to require a long time to do 
so, as one experiment took six hours. If this is really so, then there 
must be some ancillary process, as this is not natural. 

Monkeys, goats, labbils. dogs, ami cats aie also attacked. 

Symptomatology.- During the attack slight pricking sensations 
may be not eg}. The. parts most affected arc the scrotum, thigh, 
ami buttocks in Europeans, but the forearm, axilla (especially 
in natives), and the head also may be invaded. The infected area 
presents the appearance of a boil, in the central portion of which 
there is an opening, mine or less clearly defined, which is marked 
bv black matter (the exeirment of the larva). In this hole the 
posterior end of the. larva may be noted, and on pressing on it con¬ 
siderable pain is produced, probably due to the movements of the 
larva. Surrounding the central opening is an inflamed area about 
f inch in diameter. The opening may, however, be obscured by 
dried-up discharge. Strong pressure”easily expels the maggot, 
so that it is seldom allowed to grow old. In children and helpless 
persons it may .attain its full size, and is then usually associated 
with suppuration, and when full grown is about 12 millimetres in 
length, of a yellowish white colour, and bluntly pointed anteriorly, 
while it possesses twelve segments, 011 the posterior aspect of the 
last of which are t he t wo posterior st igmat ic plates, which are visible 
in the orifice of the swelling, appearing and disappearing after the 
manner of a jack-in-the-box. 

Treatment. —The larva is easily expressed by strong pressure, 
and then the resulting hole can be cleansed with antiseptic solutions 
and the wound dressed aseptically. 
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Asian Dermal Myiasis. 

Myiasis has not been sufficiently studied in Asia, though it is 
fairly common there. Sarcophaga ruficomis is reported as causing 
occasionally a very severe form of cutaneous myiasis, but beyond 
this much cannot be said. 


European Dermal Myiasis. 

The myiasis of Europe scarcely comes under the. scope of tropical 
medicine, but it may be mentioned that dermal myiases are known 
to be. caused by Ilypoderma huvis de (leer. 377(1 (p. 820): H. diana 
Brauer: //. lineal a tie Villers. 1780: (laslrophilis na sails Linnanis, 
1758: Cl. lucmorrhoidalis beach. 17(13: (l. vclerinns; and lucilia 
sericata. 


Creeping Eruption. 

Synonyms. <ir<|imy ilisin-i. i.ar\,i inigi.ms /iiil^iiruni, .\o\«i Holrsl, 
I'lilxiaM.L MoliM , (uruMti, 11.iutiii.iuluiii I, Kivi 1 likuukiu it, Tfautkiat/MliorJ. 


History. - Tins ilisease was first described bv A. I.ce in 1875. 
Later on, Procke, Blanchard, Topsent, Fulleborn. and others have 
recorded several c ( ises It is not rare in some parts of Europe, 
Africa, and Asia, and in South America. We have seen numerous 
cases in Ceylon. It is extremely lare in North America. 

/Etiology and Pathology. —Larue of the genera (laslrophilus, 
(l. lucmorrhoidalis and Cl. nasal is, (Eslromyia satyr us. Ilypodcima 
ho,'is, and II. lincuta have been found in several rases. In others 
no larva whatever was found. Looss states that the same clinical 
picture may be caused occasionally by Ancvlostoma and Strongy- 
loi hs (.1 nguiflubi) lirvie, or even bv an inanimate object like a 
piece of horsehair. A larva lias been found 2 millimetres from in¬ 
flamed end. under a small duik spot. 

Symotomatology. -The eruption is characterized by the presence 
of a narrow raised red line, \ to 1 inch broad. This line extends 
daily one. or several inches, and is generally sinuous, but may be 
straight. While the advancing end progresses, the opposite end 
slowly fades away. The duration of the malady is long, generally 
several months, but occasionally t wo or t hree years, There is much 
pruritus. . ■ 

Treatment. -Hypodermic injections of various disinfectants 
have been tried, with little success. Hutchins recommends a 
cocaine injection, followed by the injection of 1 or 2 drops of chloro¬ 
form. 

ALLIED CONDITIONS. 


Allied to the myiases are infestations by the larva- or imagines 
of the Lepidoptera, Cole opt era, Diplopnda. Cliilopoda, and 
Dermopl era. 
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Seoleehiasis. 

Synonym. —Scholechiasis. 

Definition.-- Seoleehiasis is 1 lie invasion of the body by the larva: 
of the Lcpidoptera. 

History. —Originally the term ' seoleehiasis ’ was used by Kirby 
and Spence for the invasion of the body by the larva of any insects, 
blit Hope suggested that the* term should bo restricted as indicated, 
and invented new terms for other infestations. 

Varieties. —Hope gives a list of seven eases, of which live were 
gastro-inlestinal. one was rhinal, and one was not classified. 

Castro-Intestinal Seoleehiasis. —This is due* to Pontia brassictr. 
Linnrcus, belonging to I he Papilionid.e, and observed by Calderwood 
in Scotland. Twowere due XoCtamhas pinguinalis. ofthcNoctuicUe, 
one being observed by Linna-iis in Sweden and one by Church in 
England, and one was due I o Phryganea grandis, observed by Church 
in England. The one without determination was found by Lister 
in England. 

Rhinal Scoleehi as is. - -There is only one case caused by Cr ambus 
pinguinalis, and recorded by Kirby and Spence, on the authority 
of Fulvius Augelinus. a-occurring in Ravenna. 

Canthariasis. 

Synonym.— Seoleehiasis as used by us in the second edition. 

Definition.-- Canthariasis is the invasion of the body by the larva: 
of the Coleoptera. 

Remarks. —The term used above was introduced by Hope in 1840, 
when he recorded a number of case*, of rhinal, gastro-intestinal, and 
urinary infestations. 

Rhinal Canthariasis.-- -This was due to Tenebrio mold or 
f.inn.eus, and was recorded by Tulpius and by Oswald Allen. 

Castro-Intestinal Canthariasis.- The" genera recorded are 
numerous. 

f'arahi.Uc.- ->phodrns l cm ophthalmias by Pavkull in Sweden, in 
1707: Dermcstcs lardarius by Otto and Chichester. 111 1807, in 
England; and I). murmus by Otto, also in England. 

Staphylinidce.-"Ptedcrus clong at us Fabric ins; Oxyporus subter¬ 
ranean Fabricius; Staphylinns splendens Fabricius: .S’, politus 
Fabrieius; S. fuscipcs Fabricius; and S. pnnchtlalus Fabricius by 
Pavkull in Sweden, in 1706-1708. 

§carabceid(o.--Gcotrttpcs remain bv Van Hrommell in Sweden, 
in 1720; Mclolontha, sp. r, by Lemaout. Depalse (1S17 ?), and 
JDcsvoidy in France. 

Tenebrionida. — Tenebrio moletor 1 .milieus by Forestus, in 1568, 
at Brielle; bv Kellie in Scotland; by Pickells and by Thomson in 
Ireland; bv Traill and others in England; by Acrel in Sweden, in 

Blapida.—Blaps mortisaga Fabricius by PickelJs, Thomson, and 
O'Brien in Ireland, in 1827: by Bateman and others in England. 
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Mordellida.—Mor della t sp. ?, by Rosen, in 1752, in Sweden. 

Cantharida.—Melee proscarabcsus Fabricius bv Germar in Silesia, 
in i8ro. 

Circulionidce.—Balanittus nucutn Fabricius by Henry, Astlcy 
"Cooper, and others in England, in 1805-1809. 

urinary Cantiiakiasis.— Tenebrio moletor Linnaeus is recorded 
by Tulpius as occurring in the bladder of a female aged fifty yeais; 
Balanittus, sp. ?, by Henry and Phillips in the urinary passages of a 
man aged sixty-two years, in Lancashire, in 1809. King in the 
Anglo-Egvptian Sudan has recorded a case where the larva depicted 
in Fig. 4(16, p. 870 was passed per met hr am. 

Dkkmai. Caxthartasis.- - Dyticus margin alls Linnaeus is recorded 
by Hope, in 1831, in England. 

Diplopodiasis and Chilopodiasis. 

Diplopodiasis occurs in the alimentary canal, and is caused by 
Julus terrestris Linnseus. J. londincnensis, and Polydcsmus cotn- 
planaius. 

Chilopodiasis occurs in the rhinal passages, where (icopfulus 

carpofrhagus Leach. G. electric us Linnaeus. ( 1 . cephalic us \Vood, 

G. similis Leach, Lilhobms forlifu aivs Luma us. and 1 .. tnclatwps have 

been found, while G. dcctricus and .s', colcoptrala, Chatechehne 

vcsitviana, Himanlarium gervaisi, and Sligvialogaster subtcrrancus 

occur in the alimentarv canal. 

* 

Dermapteriasis. 

Dermapleriasis of the alimentary canal caused by I'or fit ula 
anricularia lias been reported by Griffin 111183b. 
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POROCEPHALOSIS 

Synonym-- 1 liuuiioii - History- ('hiuiilology- - l’tinloiiy Pathology— 
Mot liiil anatomy- Symptomatology- Djngnosi.-•- Prognosis--Treat¬ 
ment— l'lojiliylaxts- KHeiiiu es. 

Synonym. —l\no» eplmhasis. 

Definition.- Porocephalosis is tlu* in\asion of the body by tin* 
larva- of Poroccpholus armillutus Wyman. 1848, unci 7 *. moiiilifotmis 
Dirsing, 1836, anil possibly other forms, which become encysted in 
1 ho liver :uid lungs, and ultimately develop into nymph.e, which 
may, by t heir wanderings, cause inflammation of organs and serous 
membranes. 

History. -P. armillatus was first louiul 111 man by Primer in 1846, 
and has since been studied by Billiary,, Penger, A it ken, Giard, 
Brodeii and Rodham, Dutton and Todd, and one of us. P. monili¬ 
formis has been met with in Asia, and by Salm in Java. Samhon 

thinks that Welch's Indian para¬ 
site may have been P. naja 
Leuckari, i8bo, or P. crocidum 
Parona, rSijo, found in Blvth’s 
musk shrew Crocidura fuliginosa; 
and thal Flint’s case in America 
may have been an infection with 
P. crotali Humboldt, 1808, but 
for details with regard to these 
parasites, see pp. 734 and 7^6. 

Climatology. — Porocephalus 
armillalns is confined to Africa, 
being met with in negroes resi- 
. ‘lent, or who have resided, 

therein. It has been reported from Egypt and various parts of 
the West Coast of Africa, hut especially from the Congo. 

With regard lop. moniliformis, it occurs in Java and the Philip¬ 
pine Islands. Welch described a peculiar parasite as occurring in 
the mucosa of the intestine of a man in India which he considered 
to be an Echinorhynchus, but which, judging from the drawing, 
might well be * Porocephalus. 

/Etiology. The adults of both P. armillatus and P. moniliformis 
hve in the nasal cavities and lungs of pythons and snakes, and 
though the life-history is as yet unknown, it is quite possible that 



Fig. 726 .—Porocephalus armillatus 
ENCYSTED IN LlVliK. 

(After Sam boil from our West 
African case.) 



REFERENCES 


1643 

Sambon’s suggestion that the ova pass into the drinking-water, and 
so to man, may be correct. It is possible: that the eggs hatch in t he 
alimentary canal, and that the larva: then pass into the organs. 

Pathology.—The larva: are found lying coiled in cysts in the liver 
and lungs. In due course t hesc larva: become nvinpha*. which leave 
the cysts and wander through the body, appearing in t he. lungs and 
bronchi, causing bronchitis and broncho-pneumonia; in the peri¬ 
toneal cavity, causing peritonitis; in the. bowels, causing irritation. 
Perhaps they leave the body by the fseces; perhaps, also, by the 
sputum: but in any case they cause serious illness in, and death of, 
the victim. 

Morbid Anatomy. I11 Opening the abdomen, the nympha* may 
be found quite free in the peritoneal cavity, and may crawl up the 
hands and arms of the pathologist. They may also be found in 
the lumen of the alimentary canal, in t he mucosa*, and thickness of 
the wall of the bowel. The larva* may be seen encysted in the liver 
and lungs. 

Ill the cysts l hey lie in a curved position.with the ventral surface 
oil the outer aspect of the curve. The lungs show signs of bron¬ 
chitis and pneumonia, and the peritoneum is usually chronically 
inflamed, but not always. 

Symptomatology.—The symptoms ol the early stages of the 
disease are at present quite, unknown, but the terminal symptoms 
are emaciation and weakness, associated with attacks of bronchitis, 
pleurisy, or other respiratory symptoms. There may be cavities 
in the lungs, and the sputum may be offensive and may contain 
the parasites, of which as many as 75 to 100 have* been recorded 
as being expectorated by a single patient. The liver is usually 
considerably enlarged. 

Diagnosis.- The disease has often been mistaken for phthisis: 
therefore anv patient in the tropics suffering irom tin* usual symp¬ 
toms of phthisis associated with enlaigemcnt of the liter may be 
suspected, and the sputum and fa*ces carefully watched for the 
possible appearance of the parasites. When a parasite is louiid. it 
may not necessarily be either/', armillaUts or V. moniliformis, but 
is more likely to be some form found in some animal which lives in 
the region where the pa t lent resides or works. 

Prognosis.—The disease is generally chronic. The prognosis is 
serious. 

Treatment.—-There is no known treatment. 

Prophylaxis.—If the drinking-water is boiled nr filtered, there 
ought to be no danger of infection. 
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CHAPTER LXIX 

LEPROSY 


Synonyms— I'chnitio])- -Hub i lima1olnf>\- ■ .Limln^y- -Symptomatology 
—Diagnosis—l‘u>i>nosi'- I liniment- l*i >j>Iiy!axih- 1< Florences. 

Synonyms.- I , 'lii>li!uitiasi> (Jiaiomin. hretuh: La Ldpr c. Italian : Libbra. 

German Au^satz. Snnvvgiuv : Speilalskluil. Arabic: Djudsum. 

Definition.- - T.eprosv is a chronic general disease, caused by the 
Mycobacterium lepno Hansen, 3N74, (usual term Bacillus leprec), 
which produces characters ic lesions in the skin, mucosa', and 
nerves. The method of infection is unknown. 

History.-— Even at tin* present time there is occasionally much 
difficulty with regard to the diagnosis of lepiosy from allied diseases, 
and therefore in ancient times and in the Middle Ages syphilis 
and skin diseases without doubt were confused with it. Hence 
the history is not easy to write. Nevertheless, such a repulsive 
and striking disease must ha\e been noticed by the ancients, and 
therefore it is possible that the references in the Ebers Papyrus, 
and in the English Bible, the Rig Veda, and ancient Japanese, 
books, actually refer to what we call leprosy, together with other 
diseases. If this is so. lepiosy is indeed ancient and widespread. 
Certain authorities, however, are of opinion that the Hebicw word 
Tsaraath, which the translators of the Bible have rendered as 
leprosy, does not refer to such disease. It is probable that 
the malady passed from Egypt to Greece, and later to Italy, 
by means of Pompey’s 1 roups, and that it was disseminated 
throughout Europe by the Roman legions, by traders, and later, 
perhaps, by the Crusaders returning from the East. In any case, 
leprosy gradually increased in Europe from the days of Pompey till, 
in the thirteenth century, it existed to such an extent as to move 
Church and State alike to combat its ravages. St ern measures were 
enforced, and the lepers were isolated in lazarettos. They were com¬ 
pelled to wear a special dress, to use a clapper when passing along 
the road®, to only indicate with a stick the articles they desired to 
buy in a market: while, they were forbidden to drink from public 
fountains, to touch children, lo speak to a healthy person in a loud 
voice., or to cat with any person oilier than a leper. Further, the 
Church performed the Burial Service over a person who was diag¬ 
nosed to be a leper, and t herefore officially he was dead. The result 
of-this appears to have been beneficial, as the number of lepers 
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diminished rapidly in the fourteenth and fifteenth centuries, since 
when the disease has almost disappeared from many parts of Europe. 

But while abating in Europe, it appears to have been introduced 
into Madeira and the Canary Islands about the end of the fifteenth 
century, and perhaps also into America by the Spaniards. The 
infection of the West Indies would appear, however, to have been 
mainly due to the negro slaves brought from Africa about the middle 
of the sixteenth century, after which the disease became common. 
There is great doubt as to wlicl her it did not exist in Sout h America 
in ancient times, but no clear evidence is forthcoming at present. 

In India, Japan, and probably Chiua. leprosy is most ancient, 
while it is very common in South Chiua. During recent years the 
Chinese have been moving about the world, and are accredited 
with introducing the disease into Kamschatka, the Sandwich 
Islands, Polynesia. Columbia, California, Australia, New Zealand, 
and also into Indo-China. 

Though very common in North and Tropical Africa, it appears 
to have been unknown in South Africa until introduced in 1756 
by the Dutch from Java, who carried it through Cape Colony and 
the Orange Free State into the Transvaal. It must, however, be 
stated that some people think it has existed lor a long lime in 
South Africa. 

Tl is said thui the numbers of lepers have markedly increased in 
South Africa since the advent of the East Indian troops in the 
midtile of last century. 

As regards medical literature. Hippocrates says but lit tie about the 
disease, and perhaps really refers t o psoriasis, while Arisi otic* defines 
it better. It is not. however, until the first century that Aret.'eiis 
of Cappadocia gives a clear description of the disease, anti not till 
1817 that the first modern clinical account by Danielssen and 
Boeck appeared. The pathology ol the disease lias been carefully 
studied by Virchow, Vandyke Carter. Lcloir. Babes, I’una, Zam- 
baco, Inries, Cainpaua. De Amicis, Philipson. Mantegazza, and 
Bcrgmann. In 1871 Hansen discovered the bacillus, and in 1877 
definitely associated it with the causation of leprous lesions, and it 
has subsequently been studied by Neisser in 1879, and many others. 

Many attempts have been made to cultivate this bacillus, notably 
by the Indian Commission, van Houten and Host, and more recently 
by Keel) row sky, Clegg, liayon, and Duval. I11 1903 Stephanskv 
and Dean, and later Rabinowitsch and Tidswell, discovered a 
peculiar leprosv-likc disease in rats, the lesions of which contain 
bacilli closely resembling Hansen’s bacillus in appearance, and 
not capable of cultivation. A diphtheroid bacillus has, however, 
been cultivated by Dean from two cases, and is said by him to be 
capable of being agglutinated by human leprous serum. There is 
probably no connection between the human and tin* rat disease, 
though some authorities admit it. The condition has been recently 
investigated by Marchoux and Sorcl, Bayon, and others. 

The method of infection is at present unknown, though there are 
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various theories, more or less ably defended, which will be men¬ 
tioned later. Marchoux and Bourret consider that they have 
successfully inoculated a chimpanzee, and Nicollc and Blaizot have 
produced lesions resembling leprosy in lower monkeys. The con¬ 
dition of the eye has been much neglected until recent years, when 
the researches begun by Bull and Hansen as far back as 1873 have 
been extended by Grossman in 1906, dc Silva in 1907, but most 
importantly by Bort hen 1111899. 

Deycke and Roschad inoculated the surlace cream of sterilized 
unskimmed milk with material obtained from the under aspect 
of leprotic tubercles by throwing back a flap of skin. Incubated 
at 30° C., a growth forms in fourteen days, which is characterized 
by its bright orange tint. This organism they called Strcpiolhrix 
leproitles, and from this they obtain a neutral fat, ' nastin.' which 
is similar to a fat found in Hansen’s bacillus, and this Deycke 
considered to be t lie agent which produced favourable symptoms 
when cultures of Streptnthrix leproides were injected into patients. 
Later he noticed that these favourable conditions were associated 
with a leucocytosis. and therefore used nastin mixed with cinnamic 
acid, which is excreted as hippuric acid, tin; l wo acids being connected 
by benzoic acid as an intermediate product, lie therefore used 
benzoyl chloride to extract the ' nastin,’ and injected the * benzoyl 
nastin ' into patients, producing a reaction. Deycke believes that 
the nastin is only a carrier of the benzoyl chloride to the bacilli, 
which it dojwives of their fat. aud so allows t he phagocytes to attack 
them. l ; our solutions were prepared: Nastin B o, Nastin B 1, 
Nastin B 2, and K.. this last being only benzoyl chloride, and being 
used to shorten and reduce the severity ot the reaction if required. 
The others represent nistin in varying degrees of strength, 
Nastin B 2 containing an excess ol nastin, while Nastin B 1 is that 
usually employed. Unfortunately no general success has followed 
this line ol treatment. 

Climatology.- -At the present time there is but little leprosy 
in many parts of Europe, but it is still common in Iceland, while 
it is found in Spain, Italy, the Balkans. Turkey, Crete, and Cyprus. 
It is less frequent than formeily in Nonvay, Sweden, Greece, and 
some of the Mediterranean islands, rare in France and Germany, 
and almost extinct in Denmark, Belgium, Holland, Austria- 
Hungary, and England. 

It is very common throughout the whole of Asia. In Ceylon 
there are numerous lepers, many of whom are treated in a leper 
asylum at Hendela, near Colombo, which is believed to be one of 
the best in the world. 

In Australia the disease is known principally in Queensland and 
New South Wales, and also in Victoria: while in New Zealand it is* 
known among the Maoris. It occurs in New Caledonia, Tahiti, 
and the Sandwich Islands. 

It is spread sporadically over the United States, but is rare in 
Canada, while it is well known in Mexico and Central America, 
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and common in the West Indies. In South America it appears to 
be common in Colombia, Venezuela, the Guiauas, and Brazil, but 
whether it is rare or simply not recognized in other countries is 
unknown. 

It appears to be spread all through Africa, but is certainly rare 
in West Africa, more common in Central and East Africa, and 
decidedly more common in North and in South Africa, where there 
is the celebrated Bobbin Island Leper Asylum. There arc people 
who believe Egypt to be the original home of the disease, from 
whence it spread to Asia and Europe. 

/Etiology. —The disease is caused by Hansen’s bacillus, which 
morphologically has the greatest resemblance to the tubercular 
bacillus and is stained by the same methods. 

With regard to the cultivation of the bacillus there are three 
views:— 

1. That it has never been cultivated. 

2. That it can be cultivated as a strep!othrix or n(»cardia. 

3. That it can be cult ivated as a bacillus. 

1. That it has never been cultivated.— This is still the most 
generally accept ed view. 

' 2. That it can be cultivated as a StrcptotJirix This is the view 
held by Bordoni-UiTreduzzi, Babes, Host, Kedrowsky. Shiga, Hew¬ 
lett, Bayon, Johnston, and others. They maintain that Hansen’s 
bacillus in cultures becomes a filamentary branching non-acid- 
resisting organism, which, when injected persistently into animals, 
produces the signs of leprosy. From t hese animals, they say. it can 
be recovered as ail acid-resisting bacillus. The strain separated by 
Kedrowsky. and further investigated by Bayon, is the one which in 
our opinion is the most important with a view t o further researches. 
The growth of the genii is slow, and the colonies coalesce into a 
whitish mass. The inoculation of cultuics into monkeys, rats, and 
guinea-pigs, gives rise, according to Bayon. to leprosy-like lesions, 
with very little tissue proliferation, no caseation necrosis, 110 
vascular sclerosis, and with presence, of numerous acid-fast bacilli. 
Serological reactions, such as agglutination and complement fixa¬ 
tion, are rather in favour of Bayou’s theory. Moreover, the 
inoculation of an extract of the cultures induces in leprotic patients 
a reaction with fever, comparable to that induced in tubercular 
patients by tuberculin. 

In 1915 Fraser and Fletcher were unable to confirm Kedrowsky 
and Bayon’s results, and came to the conclusion that Kedrowsky'’s 
bacillus is not the leprosy bacillus. 

3. That it can be cultivated as a Bacillus. —This is the view held 
by Clegg, Duval, and others. Clegg succeeded in cultivating his 
bacillus in symbiosis with an amoeba. The cultures are chromo- 
genic. The inoculation of this germ apparently does not produce 
leprotic lesions. Duval gives importance to a non-chromogenic 
always acid-fast bacillus he has isolated, which grows very slowly, 
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and only on special media. He stales that in addition to this 
bacillus lie has at times grown a polymorphic organism, sometimes 
diphtheroid, sometimes streptothrical, and of varying degrees of acid- 
fast ness. He compares this t vpe of germ to t hose isolated by Ked- 
rowsky anil 15 avon, and is not inclined to give it any importance. 

The bacilli, which, as will be shown later, exist practically all 
over the body wherever diseased tissue is found, leave it by the 
nasal secretion, the teais. the salivary secretion, the sputum, the 
milk, the semen, urethral and vaginal secret 1011s. and by the ffeces, 
and are cast off with the scales ol skin or the discharge of disin¬ 
tegrating tubercles. Of all these, tin* secretion of the nose appears 
to be of great importance, lor. as Stiekei and van Houten showed, 
the bacilli are very commonly met with in that situation. The 
bacilli are reported to have been found m Culcx pungent and 
Clinocoris hut atari us bv (loodhue. of t lie Molokai Leper Settlement. 
Finally, notwithstanding one or two observations, the bacillus has 
never been found in earth, dust. air, water, or food. 


With regard to inoculations of leprotic tissues and nodules into 
animals, experiments have been negative in rabbits, guinea-pigs, 
dogs, cats, bats, pigs, and birds, even though some experiments 
were thought at the time to be successful. Nioolle produced a 
hard indolent swelling wit h a h w lepra bacilli b\ injection ol leprous 
tissue in a Macacus monkey. Marchoux and Horn rot ha\e made 


inoculation experiments in a ehinipun/*-e with partial success. 
M.mziale has inoculated leprotic material in the cornea of 
rabbits, inducing ccilain lesion* which he has been able to 
transmit, to a certain point, from animal to animal, hi rats a 


peculiar skin disease, somewhat resembling lepiosj, occurs spon¬ 
taneously. as observed by Stephan>ky. Dean, and Rabinowitsch. 
This lias been investigated by Marchoux and Sorcl, who have 
come to the conclusion that 11 is generally tiansmittcil by 
contact, and not by parasitic agencies. They have not succeeded 
in cultivating the bacillus, while Bayou has cultivated a strepto- 
thrix very similar to the. Kedrowshy strain isolated from human 
lesions. 


With regard to the experimental inoculation of human beings, 
the only case cited as successful is Arning's inoculation of a Sand¬ 
wich Island criminal 111 the arm with a leprous tubercle. This 
man developed a neuritis of the ulnai and median nerves four 
weeks after the inoculation, a tubercle five months later, the full 
signs of leprosy two and a half years later, and died a leper six 
years after the inoculation. It is, however, to be noted that he 
lived in a leprous country, and 1 hat there was leprosy in his family— 
facts which decrease the importance of the experiment. 

There, can, however, be no real doubt that the disease is in some 


way spread from human being to human being* I11 support of this 
there arc many well-known facts-- e.g., the case reported by Benson, 
where an Irishman, having acquired leprosy in the West Indies, 
returned to Ireland, and died from the effects of the disease in 
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about eleven months. During this period his brother not merely 
lived with him, but slept in the same bed, and, after his death, wore 
his clothes. In about four to five years this brother showed all 
the typical signs of tubercular leprosy, though he had only once 
been out of Ireland, and then only to visit England. Another 
similar case may be quoted of a person who, acquiring leprosy in 
Tonkin, returned to Straslmrg and lived with a nephew, who 
subsequently developed the disease. Turning to the evidence of 
history, there is the spread of lepro.,v throughout EtirojH*, and, 
later, the rapid spread of the disease in the Sandwich Islands, 
where, though existing probably for many years, it increased from 
1859, when it was hardly known, till in 1&S1 no less than 800 lepers 
were isolated, and il is said that 110 h-ss Ilian one-tenth of the. 
population were affected Another instance is the case ol New 
Caledonia, in which the disease, though now common, is believed 
to have been introduced for the first time in iSbo, and Pine Island, 
which is said to have been infected from New Caledonia: or 
Mauritius, which v. is inferred by a single lepoi, and from which, 
late.r, tin* island of Rodrigue/, was infected, also by a single leper. 

As to individual cases of infection by residence among lepers, 
the most noted is thal of Father Damien de Vonslcr, who went 
from Belgium as a missionary to the Molokai J.eper Asylum of the 
Sandwich Islands in 187*. and who was first recognized to be suffer¬ 
ing from the disease in i.S.sj, from which he died in 1880 

Again, the prophylactic success of even partial isolation of lepers, 
as evinced in Europe in the thirteenth and fourteenth centuries, 
and to-day in X01 way. Sweden, and Iceland, is in favour of the 
view that the disease passes from man to man. But it is not wise 
to hastily conclude that this transference is direct, for any of the 
above cases are easily explicable by the disease being conveyed 
by food or biting animals. The success of partial isolation might 
be simply to diminish the chance of infection bv these means. 
Moreover, the fact that the attendants of the 'Hcndela Leper 
Asylum of Ceylon have so far not been known to contract the 
disease is against the theory of direct contagion. Further, though 
there is evidence that married people may both suffer from the 
disease, there is no proof that sexual intercourse is a means of 
infection. Nor is there any evidence of heredity being a source 
of infection, for never has a child been born in a leprous condition, 
though it is said that 10 per cent, of the children of leprous motheis 
become sooner or later lepers themselves. 

If the germs are not carried from one person to another by con¬ 
tact, sexual or germinal transmission, they might still hi* con¬ 
veyed by air, dust, water, or food, and. indeed, all these theories 
have their supporters. 

It does not appear likely that it is conveyed by air. otherwise it 
would surely be spread more commonly from patients to attendants 
in leper asylums. With regard to dust, it is quite true that, though 
some persons report the presence of a very few bacilli in earlh 

i«4 
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taken from places frequented by lepers, the majority have failed 
to And them; and, again, what has been remarked with regard to 
air also applies to dust. The germs have never been found in the 
water of the most highly infected places. 

Many articles of food have been suspected, especially fish, and 
more particularly salted fish—a view which Sir Jonathan Hutchin¬ 
son has strongly advocated: but even he admits that it will not 
explain all case's, particularly its presence in people who have no 
chance of eating cured fish. 

After excluding all these, there is still the possibility of the in¬ 
fection being carried by some blood-sucking 1 nsect. This subject has 
been most ably discussed by Nuttall, who points out that Linnaeus 
and Kolander considered (hi or ops {Muse a) lepra to be the active 
agent; while Corredor suspected flies in general: Sabrazes, insects; 
Joly, Sarcoptes scahtei and Pcdiculi; and Sommer, mosquitoes. 
Nuttall himself says that the possibility of such transmission 
cannot be denied. Goodhue lias demonstrated the bacilli in Culex 
pungens and in Clinocoris lectularius; and Marchoux and Bourret 
have suggested that some Simuliida* might be ilie carriers of the 
disease. Flies, lice, bugs, fleas, ticks, etc., have all been studied 
recently without any great success. 

It might be thought that, direct inoculation having failed, tin* 
infection by means of insects would be unlikely. But that is not 
so, because it is well known that the passage of bacilli through 
another animal may markedly modify the virulence of the genn. 
On the other hand, a great many facts are in favour of the insect 
spread of the disease- c.g., the infection in a family. The cases 
cited above as examples of contagion would be easily explicable 
by the action of an insect, as would the effect of isolation in pre¬ 
venting the disease. Moreover, the predisposing causes of dirt, 
poverty, etc., are also explicable on the same, reasoning, especially 
the curious disappearance of the disease 111 the families of Nor¬ 
wegian peasants emigrating to America, where they became much 
cleaner in their habits. The difficulty of cultivating the germ on 
ordinary media is very suggestive of its being accustomed to live 
solely in animal tissues: while the abundance of the bacilli in the 
skin is also suggestive of that being the natural method of leaving 
the body. Everything in the history of the disease appearsto us to 
favour its spread by animal agency. 

Cases of infection by vaccination an.l vanolization sue on record. Natives 
of Ceylon generally state that the disease begins all er a bite by a rat. 

Pathology. —According to different theories, the bacillus cntcis 
the body via the skin, the nasal or respiratory mucosa?, the ali¬ 
mentary canal, or the generative organs. 

The list is so comprehensive that it will be obvious that the real 
method of entry is entirely unknown. On arrival inside the body, 
the bacillus is supposed to come to rest inside a lymph space some¬ 
where, and there to grow and form colonies, from whence it can be 
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disseminated through the body, perhaps by the blood and the 
lymph streams. It must be remembered, however, that the 
nature of the initial lesions is quite unknown. So enormously do 
the bacilli'multiply in the body that there are few diseases which 
show an equal infection. 


The pathogenesis of the lesions is not very well known, and there are many 
points of dispute which so lar have not been settled. The early stages have 
been most carelnlly studied by Uuna in the neurolepride, in which there is 
at first a dilatation oi the capillary vessels of the skin, on the walls of which 
the typical bacilli can be found. The organisms now pass into the wall of 
the vessel, and appear to irritate the connei live-tissue cells of the vicinity, 
which, becoming plasma cells, surround the periphery oi the vessel. 

There is a dispute as to whether any diapeclesis of the white cells takes 

{ >lacc. Thus Thm and Ncisser suppoit the view oi a diapedcsis, to which, 
lowcvcr, Unna is opjjosed. According to the lormer observers, the cells ol 
the leproma contain not merely plasma tells, but also leutocytes .anti lym¬ 
phocytes, while according to the latter they are entirely plasma cells anti their 
derivatives, for Unna holds the wew that the ba< lllus lias but little attraction 


for the white cell. Tlic organems pa«*s trom the vessel wall mlo the lymph 
capillaries, in which they grow. These early stages have not been seen in the 
typical leproma, in which the Iku illi trom the first are met with in the lym¬ 
phatics, in which they grc»w r luxuriantly, causing the considerable dilatation 
which is a marked lea line ot the lesion. 


Now occurs a phenomenon concerning wlmli there is much difference of 
opinion, tor either the plasma cells increase in size, and, becoming multt- 
nuclcated, eugul! the bacilli, forming in the* way the typical ' lepra cells * 
of Virchow---a view supported also Icy Ncisser and others—or the „bacilli 
attack the plasma cells, destroy their cytoplasm, and so damage the nucleus 
that it becomes achromatic and bleaks into st-vcial pice es, whic h remain sur¬ 
rounded by, or on the side ot, a mass of bacilli embedded in mm us, thus giving 
rise to a false appearance ot a giant cell or rhono-plaquc enclosing hatili, 
as asserted by Unna and others. Unna’s staining method with Viclnria blue* 
and saifranin colours nounal bacilli blue, and dead bacilli yellow. 

The lesions show laigc cells—the ’ lepra cells,' conlauung laige masses of 
bacilli— hut in addit ion to these cells there arc also masses oi Iku illi embedded 


in mucus, and not enclosed in cells, which are the*' globi * of older writers, 
and which in fresh preparations appear as large, lounded, brownish masses. 
Bayon believes that the* bunches ol bacilli arise partially by the choking of 
* tlie lymphatics by phagocytes swollen by the numbers of the bacilli which 
they have engullcd, and paitially by the endothelium of the vessel wall al>o 
becoming distended with bacilli. The nuclei of these cells degenerate and are 
eliminated, while the remnants of the cells, together with the bacilli, form 
‘ the globi,' and when these remnants disappear the bacilli arc left irce in 
the tissues, 'lhc hyaline coating of many liacilli may be a product of the 
protoplasm of these cells or mav be scooted by the bacilli themselves. Some¬ 
times typical giant cells, cdllcfl ‘ Langlnns* ccll«,‘ arc seen. Marohoux and 
Bourret consider *hc so-called lepra cells to be undistinguishable from the 
large mononuclear leucocytes. 

The bacilli do not invade the surface epithelium, cor the layer oi the cutis 
directly below this; nor do they affect the swreat glands, nor the hair sheaths 
superficial to the opening of the sebaceous glands. 

The typical leproma, therefore, shows supeificially epithelium, normal in 
every respect, except that there are no interpapillary processes. Below the 
epithelium there is a layer of connective tissue, free from bacilli, under 
which lies the typical lesion, composed of lepra cells, plasma cells, and con¬ 
nective-tissue cells, separated by a very slight amount ol fibrillar connective 
tissue, and containing vessels, whose walls aie thickened by an infiltration of 
the adventitia, media, and intima to such an extent that at times the lumen 
may be obliterated, while the lymphatic spaces are dilated and filled with 
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bacilli surrounded by mucus, forming the ' globi.’ Beneath the lesion the 
connective tissue may be more or less normal. 

The attacks of lever and the erysipelatous eruptions, which will be described 
under the Symptomatology, are exp lit able by the dissemination of the bacilli 
throughout the Ijody by the blood stream, the bacilli being contained in the 
large mononuc leaj lent oevtes, <u 101 ding to Marc houx and Bourrct, and by the 
emtxilism of the capillaries of tin' skin by bacilli and white cells, which, liow- 
ever, arc soon recovered irom. 

Lesions may remain stationary for ycats, and retrogression may take place 
as the result of treatment, or sjxmtancously, in whit h tase the dead bacilli 
arc absorbed, and sac-like spat es left, which rarely bciomo sclerosed by 
connet tivr tissue. IJ on a surface, the leproina may soften, break down, and 
ult crate, thus dissemiriatiiig the bacilli m the tlist harge. 

The batiili may aho enfei into the nerves anti cause a hvpeqilasia of the 
connective li*sue cells ot flu touts ami the formation of typical leproma 
cells at first around the vasa nervorum, and later in the peuneurium anti 
cndoneuriuin. 

t'hese tells juess on the nei\t Idnes, < arising a degeneration of the neuri¬ 
lemma, and later a disintegration ot the arteues and a destruction of the 
nerve films, whit h linally lesulls m the nerve being largely converted into 
connective tissue, in plates where the nerve is apt to suffer fiom compres¬ 
sion or othci slight iiijuiies, it betoiues *-t» thickenetl as to be easily palpable 1 - -- 
a tart whit h Lie. exjilauis bv saving that the bat llli whirl) he louutl in the 
1 utaneous nerves pass up the nerves and become luealctl at sjxits liable to 
injury. 

It is usually believed that tin nerves only are alter ted, and that the paralyses, 
etc., are the results ol disease ot the peilpheral nerves, but it has been shown 
that the haolh attack the anteiioi coinua ol the spinal tord, and therefore 
this may play a pint in the protlm non ot the symptoms. 

'I he bat 1II1 may be carried bv the blood stream all ovei the body, but show 
a selective affinity lot tcriam oig.uis, in wlnt li they develop the typn al 
leprotic lesions. A certain iiumbt r ol lepiotii subjects react to tuberculin 
injections, and give a positive Wassermanii rea< tion. 

Morbid Anatomy.-— The skin lesions wliicli may be. found aro tlie 
tubercles, which may or m.iy not be ulcerated, and the pigmented 
and apigmentod areas. ()n cutting into t he lepromn, it is seen to be 
situated usually in the cutis and covered by the epidermis; but it 
may be 111 the subcutaneous tissue, in which case it does not form 
a tubercle, ft is yellowish-white in colour, firm in consistency, 
and if squeezed, usually a little cleat fluid can be obtained. It 
will be noted that the sweat and sebaceous glands and the hair 
follicles are compressed and as a rule atrophied, while vesicles 
and pustules may occur on 1 lie surface, which may be ulcerated 
and covered with crusts. The macules consist of round-celled 
infiltration, with but few large cells, which are generally free from 
bacilli. In the spots which during life were anesthetic, which are 
derived from the. macules, the curium is largely converted into 
fibrous connective tissue, which lias caused glands and hairs to 
atrophy and disappear. 

The typical lepromatous infiltration may occur, not merely in 
the skin, but in the mucosa- of the tongue, pharynx, larynx, epi¬ 
glottis, find in the submucosa.' of the intestine. 

The liver, which is usually enlarged, shows a leprous infiltration 
of t he portal systems, while the spleen, which also may be enlarged, 
shows the same along the course of its vessels, particularly while 
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they are in the septa, and a similar infiltration may be seen at times 
around the bronchi. 

The ovaries and testes may show infiltrations and fibrosis of the 
interstitial tissue, which destroys the secretory elements, and 
causes the sterility which is usually so marked among lepers. The 
lymphatic glands are often enlarged, infiltrated, and full of bacilli, 
especially the femoral. Nephritis and leprous infiltration of the 
kidneys may be seen. The nerves most commonly affected are the 
palmar branch of the ulnar, the ulnar, the median, the peroneal, 
posterior tibial, and the great auricular. When exposed, the nerve 
is seen to show a fusiform, reddish-grey swelling, which, when 
examined, is found to consist of lepromalous tissue lying among the 
nerve fibres. 

In the spinal cord there may be posterior sclerosis and mcningit is. 
though it is doubtful whether these are really due to the disease 
or to some complication. The cells of the posterior cornu have, 
been said to be atrophied, as well as lliose of the anterior cornu, 
in which Lie has found bacilli. 

In the circulatory organs periarteritis and endarteritis are 
met with, while osteomyelitis, necrosis, caries, and absorption of 
the hones may be seen, and will hr mentioned again later. Tropluc 
changes in the joints and perforating ulcers arc met with in the 
nerve form of the disease. 

Fora long time the presence of lepiomata 111 the lung was dis¬ 
puted, but recently it has been pro\ed that the lungs can become 
infected with leprotic lesions. The lesions ol leprotic lungs an* 
very similar to t hose of tubercular lungs, but are more solid, caseate 
less frequently, and are Jess prone to be destroyed. Some of the 
earliest signs are petechial Juvmorrhagcs, which upon microscopical 
examination show a diffuse, small, round-celled infill ration, with 
occasionally a giant cell, but without fibrosis, but with a slight 
cellular exfoliation in the surrounding alveoli and congestion of tlie 
•bloodvessels and capillaries. In these areas there are numerous 
intracellular leprosy bacilli (Wise). In addition there may be an 
acute and at times caseating parenchymatous inflammation or 
ahronic diffuse interstitial inflammation. These are distinguished 
from similar tubercular affections by inoculation into guinea-pigs 
wit h negat i ve result s. 

Symptomatology. — The*incubation period is entirely unknown, 
and must necessarily remain so until the method of infection and 
the date of the onset of the disease is discovered; hence the state¬ 
ments made by the different observers tliat it may last for a few 
weeks or months up to many years. The method of invasion is 
also quite unknown. Sticker suggests that it begins with nasal 
symptoms—blocking of the nose, epistaxis, and frontal headache; 
other observers with skin eruptions. The truth appears to be 
that, so far, the initial lesions and their symptoms, if any, have 
escaped notice. 

Before the eruption appears there are, in many caws, attacks erf 
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fever of an intermittent or irregular character, with a marked 
feeling of general illness, associated with headache and pains in 
different parts of the body, peculiar sensations of cold, formication 
or numbness in various places, and, above all. of abnormal local or 
general perspirations. These attacks of leprotic fever, without any 
definite clinical signs of leprosy, may occur at intervals for years. 
This fever is probably duo t o t lie dissemination of flic bacilli through 
the body, anti may represent a septic.aemic process due to the 
Bacillus lepra. 

After the general dissemination through tlie body, the bacilli 
appear to settle mainly in the skin or in the nerves, though, of 
course, there are many cases in which they settle in both. It is 
therefore convenient to distinguish the two varieties of the disease, 
first differentiated by Danielssen and Boock--viz., ‘lepra tuber¬ 
culosa,’ or ‘nodular 1<prosy,' and ‘lepra maculo-auaisthetica,’ or 
' smooth leprosy ’ icinembcring that the division is artificial, and 
that imnicroiis cases exist which show both forms. 

TUBERCULAR LEPROSY. 

After repeated attacks of fever the patient has a more severe one, 
during which an erythematous, diffuse, or macular eruption appears 
on the face and limbs. The fever subsides, and the macula: may 
disappear or thicken and become tubercles, which are dermal lesions 
projecting from the skin or mucosa?, in addition to which there are 
subdermal infiltrations, which can be more easily felt than seen. 
If they disappear, ii is only for the time, as new niacuhe will appear 
with a new attack, and sooner or later the thickening will take 
place, and the nodules or tubercles, typical of the disease., will 
appear. Each outbreak of nodules is in some eases preceded by 
an attack of fever, with or without an ervsipclatous-like eruption 
in the area to be affected, associated with enlargement oi the 
lymphatic glands. In our experience, however, the fever may be 
absent in many cases. 

The nodules may form all over the skin, but are most common 
on the face and limbs In the former situation they appear on the 
forehead, cheeks, alas of the nose, lobules of the ears, lips, and chin, 
and as they increase in size, totally alter the appearance of the 
patient, defacing the natural facial lines, and forming now furrows 
between adjacent nodules: while at the same time, in many cases, the 
hair of t he beard, moustache, ami eyebrows drops out. These changes 
result in the countenance becoming like that of a satyr or, when 
the furrows are more marked, like, that of a lion; hence the terms 
' satyriasis' and * leontiasis,' which the ancients applied to the disease. 

Eye lesions are more, commonly met with in this form of the 
disease, for Borthen, as the result of his investigations, concludes 
that only 8*nS per cent, of women and 1*67 per cent, of men suffer¬ 
ing from tubercular leprosy escape without some form of disease of 
the eyes or their adnexa. Women arc, however, less affected than 
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men, but a£e shows no influence on the production of eye affections. 
In tubercular leprosy the eye is attacked by genuine leprotic lesions, 
and secondary infections are rare. 

The supraciliary region, as has already been mentioned, is early 
attacked, and complete madarosis is not uncommon, and, later, 
paralysis of the frontalis muscle sets in. The eyelids are often 
attacked by diffuse or nodular lepromata, which may be merely 



Fig. 727.—Leprosy, showing the ERYSiPELA.rous-i.iKE Eruption 

on the Arms and Face. 

extensions from the disease already in the supraciliary region, 
or may be quite distinct lesions. As a result of ulceration of these 
nodules, the eyelids may be destroyed. 

The conjunctiva may be infiltrated, leading to hyperiftmia, or, 
fliore rarely, anaemia, and producing lagophthalmos, ectropion, and, 
if cicatrization takes place, xerophthalmia. 

The episclera is apt to become infiltrated along the external 
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aspect ot the corneo-sclcrotic junction, resulting in white, grey, or 
yellow flattish masses, which spread round the cornea dorsally and 
vcntrally, and are prone to invade its tissue in the form of a diffuse 
'infiltration, which spreads from the outer side towards the pupil. 

More rarely small spots form on the cornea, giving rise to the 
‘ keratitis punctata leprosa' of authors. 

The disease may also spread to the uveal region, in the form of 
an infiltration, which caio.es an anterior or posterior iritis: or, more 



I'm 7 2iJ -—T ypical Tuih.klm.ak Li-prosy, showing mi-. Lloninf. Exprls- 

JslON, THK ThICKKNLD SlJPKKClI.IAKY S, AND 1HK MADAROSiS. 

rarely, nodules may form in the eiliniv body 01 near the canal of 
Fontana, giving rise to an irido-cyclitis or irulo clioroiditis. 

Lie has studied the pathology oi these lesions, and has shown 
that it is rare for the optic nerve, the rciina, the lens, and the 
vitreous humour to be affected. 

The nfucosac of the nose may he attacked, with, first, blocking of 
the passage, and then, when the leproma extends down to the 
cartilage and ulcerates, falling-in or destruction of the nose, with 
much disfiguration of the countenance, resulting from the cica¬ 
trization which follows the ulceration. The tongue may also be 
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affected, and show numerous tubercles, separated by furrows, or 
it may bo simply infiltrated. The walls of t he mout It and pharynx 
may become lepromatous, which causes mastication and deglutition 
to be rendered difficult, while the same condition in the larynx 
makes the voice raucous, and may impede respiration, especially 
if there is ulcerat ion and cicatrizat ion. 

The skin of the hands, arms, and legs also shows numerous raised 



Fie. -Diffuse lNi-u.LKA.noN of IJoni Cuknkas and Defokmi nisa 

in riiK I'iNf.F.KS of the Kiour Hand. 

tubercles, which may ulcerate, 'fhe nipple is often infiltrated. 
The submaxillary. cervical, anti femoral glands may be enlarged, 
and may suppurate. The testes often become, fibrous, and 
menstruation becomes irregular and stops. 

Blood .—111 the early stages the blood shows no changes, but later 
it shows a diminution in the erythrocytes and a lowering in the 
colour index. The red cells may show abnormalities in the form of 
poikilocytes, polychromutophilia, and basophilia. The number of 
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leucocytes is generally normal, or, according to Bourret', diminished; 
while this observer records an eosinophilia in all stages of the 
disease, which he says may at tunes be quite considerable. There 
may be lcucocytosis during t lie febrile attack. Neutrophile myelo¬ 
cytes may also be observed. According to our researches the 
leucocytic formula is extremely variable, and is of no help in the 



Fig. 730.—Lki'koma oy thk Tongue. 
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•special leuctfsytic index. Some authors state that they liave found 
the specific bacillus in leucocytes, or, more rarely, free in the peri¬ 
pheral blood. Wassormann’s reaction is, in our experience, at tunes 
present even in cases where there is no history of syphilis or yaws. 

Urine. There are not many observations upon the urine. The 
most marked'feature is a great increase in the ethereal sulphates. 
Brinton, of Rio de Janeiro, has isolated two ptomaines from the 
urine, one allied to choline and the other to muscarine. 

The nerves may become attacked, and the signs and symptoms 
of nerve leprosy be added to those of tlu: tubercular, forming a 
variety of mixed leprosy. 

The ulcerations generally become marke,d towards the. end of 
the disease. If treated, they cicatrize and produce deformities: 
if left to themselves, they suppurate and produce amyloidosis, or, 
becoming phagedamic, cause gangrene of the fingers or toes, and 
septic poisoning. 

Complications, in the form of phthisis anti amyloidosis, appear, 
causing fever, cough, and expectoration, diarrhoea’ and enlargement 
of liver and spleen. 

Unfortunately, in the. midst ot disease of almost every organ 
of the body, the mind is cpiite clear; hut the patients are most 
irritable, and it is not surprising that, under these circumstances, 
the patients of a leper asylum require considerable tact in manage¬ 
ment. and are often peevish and discontented, and that small 
rebellions occur. 

MACULO-AN/ESTHETIC LEPROSY. 

In this form ot leprosy the infiltration takes place principally 
into the nerves, with the result that first the fibers are irritated, 
and later they become destroyed. The first stage is therefor** one 
of irritation of the nerves with such symptoms as shooting-pains 
down certain nerves, especially the ulnar and the peroneal, accom¬ 
panied with sensory disturbances, such as burning, numbness, 
formication, along with vasomotor disturbance— -c.g., flushings of 
the face, glossy skin--and motor disturbance, such as twitching 
of the muscles, particularly of the i ace. 

Sooner or later a macular eruption appears, which is looked upon 
by some as due to a lepromatous infiltration of the 1 skin, and by 
others as nervous in origin. This macular eruption may appear 
as flat red spots of various shapes and sizes, neither hypcra*sthetic 
nor anaesthetic at first, which appear without fever or any general 
disturbance of the health. Other macula; may appear which, 
instead of being red, arc simply pigmented, while still others may 
be seen in which the pigmentation is less than usual. In any case 
the spots grow larger, the centres becoming pah*, while the peri¬ 
pheries, which are usually raised, and occasionally marked with 
papules or vesicles, or covered with dry whitish scales, may coalesce 
with other spots, forming large areas. 
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The skin in the affected area becomes anaesthetic; the hairs fair 
out, and wrinkles and scales appear. After a time the areas cease 
to spread, the raised margin disappears, and the disease becomes 
quiescent. 

Meanwhile the infiltration into the nerve trunks has proceeded 
1 o such an extent that a swelling can be easily felt in certain regions 
—as, for example, in the ulnar behind the internal condyle, in the 
great auricular over tlu: sterno-mastoid, in the peroneal just below 
the head of the fibula, and in other nerves in suitable places if 
affected. With the destruction of the nerve fibres, the hyper- 
festhetic si age ceases and the aiuesthetic stage of the. disease begins. 



J'u«. 731.— Mac i-lo-Anaujii hue Llpkosy : Cikcinate Type. 

This is to be. noticed along the ulnar side of the hand, forearm, and 
arm, or on the inner side of the foot, first of all, and afterwards m 
other places. It may be segmental in arrangement, restricted to the 
distribution of a ner\ e, or in patches. At 1 he same time the muscles 
may be found to be paralyzed, notably the interossei oi the. hands, 
but also those of t lie foot, if carefully looked for. The lower efferent 
neurones being affected, the symptoms resemble those of muscular 
atrophy of the Aran-Duclienne type, with the production of the 
main-cn-griffc and the extension of the paralysis to the muscles of 
the forearm, and even at times, according to Jcanselmc, to the 
deltoid. As a result of the paralysis of the muscles of the fore¬ 
arm the occurrence of dropped wrist is not uncommon. 
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In the lower limb the plantar muscles of the toes maybe affected, 
while the spread of tlie paralysis to the peronci and extensors may 
result in a dropped foot with an internal twist. The reflexes arc 
exaggerated at first, but when paralysis sets in they diminish, and 
when the muscles waste, the reaction of degeneration may be 
obtained electrically. 



Trophic lesions may also appear in the form of whitlows in the 
fingers and necrosis of the phalanges, or, instead of this, a simple 
absorption of the bone of the phalanx or metacarpal, so that the 
nail may ultimately appear to spring from the metacarpal, the 
wrist, or even, it has been said, from the elbow. Similar trophic 
lesions may appear in the foot. Bullae may appear on the hands 
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or feet, and when broken may form ulcers. Injuries to anaesthetic 
areas may also result in ulcers, which may be of the perforating 
type. Fissures may form in the digits, hands, or feet, and, more 
rarely, dry gangrene may cause loss of the fingers or toes, or greater 
portions of the limbs, and, still more rarely, the bones of the 
fingers will soften and become osteomalacic. Trophic lesions of 
the elbow or knee, like Charcot's joints, have been recorded. 

Jeanselmc, Bourret, and one of us have studied the cerebro¬ 
spinal fluid, and have found in a few cases a lymphocytosis, but 
more usually no cells or bacilli. 

The eye is far loss commonlyaffected than in the tubercular variety, 
Burthen's figures showing that in anasthctic leprosy no less than 
36-83 per cent, of the female cases and 26-80 per cent, of the male 
cases escape without eye complications. True leprotic lesions are 



Fi - 7 J 3 .—Leprosy: Ulcer of the Foot. 


much rarer, the eye being damaged by secondary infections brought 
about by the absence of the lachrymal secretion and the lagoph¬ 
thalmos. The forehead and supraciliary regions are ofien red¬ 
dened and oedematous. but complete hiadarosis is rare: while 
paralysis of the frontalis, corrugator supercilii. and orbicularis 
pilpribrarum cause higophthalmos and ectropion: and as there is 
a diminution in the secretion of tears, xerophthalmia with posterior 
or total symblepharon, while desiccation and destruction of the 
cornea may result. 

Secondary infections may lead 1o keratitis, onyx, hypopyon, 
iritis, irido-cyclitis, and (Instruct ion of t he eye. 

Sterility is not so frequent in nerve as in tubercular leprosy. 
The skin may become infected at an early or late stage of nerve 
leprosy, thus forming one of the types of mixed leprosy. 
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Mixed Leprosy. 

This term lias been used to comprise those cases of tubercular 
leprosy which develop nerve symptoms, and those of maculo- 
auaesthetic leprosy which develop nodules, as well as those general 
cases in which both nerve and skin lesions advance hand in hand. 

Paraleprosis. 

Zambaco, Von Duhring, Gliick, Leboeuf, and others have drawn 
attention to various phenomena indicating an attenuated in¬ 
fection in regions in which leprosy has long existed. These 
conditions are mostly nerve or trophic changes— e.g., thickening of 
the ulnar nerve, the curving of the fingers, the loss of phalanges, the 
atrophy of the muscles of 1 he hand or face, which are present in the 
children or grandchildren of lepers. Further, it is believed by some 
authors that syringomyelia and Morvan's disease may bo modified 
forms of leprosy. Paraleprosis, however, requires further investiga¬ 
tion. 

Complications. —The important complications of leprosy are 
nephritis, phthisis, chronic enteritis, and dysentery. Amyloidosis 
occurs in the internal organs if there is much discharge from 
ulcerated surfaces. An interesting case of mixed infection-- 
leprosy and syphilis—has been described by Frugoni. 

Diagnosis.-— The diagnosis of cases of the nodular type is generally 
easy, and may be readily confirmed bacteriologically bv excision of 
a nodule and microscopical examination of a portion for Hansen’s 
bacillus. The diagnosis of the maculo-amesthetic cases presents 
greater difficulties, especially as in most cases the bacteriological 
examination of excised portions of the patches will give a negative 
result, though occasionally the examination of the blood taken fiom 
the patches or the surrounding /.one may show a few mononuclear 
leucocytes containing bacilli. I11 these cases the diagnosis must 
be based on the presence of anaesthesia in the erythematous, non- 
pigmented, or hyperpigmentod patches. Another valuable sign 
will be, in many cases, the palpable enlargement of the ulnar, 
peroneal, and other nerves. The search for the lepra bacillus in 
the nasal mucus is sometimes useful to clear the diagnosis. This 
method of diagnosis may be facilitated by administering a full dose 
(30 grains) of iodide of potassium, which oil on produces nasal catarrh. 
Sometimes this drug produces a general reaction accompanied by 
fever, and the appearance of fresh nodules. Leboeuf, acting on 
Marchdux’s suggestion, has found Hansen's bacillus in the enlarged 
superficial lymphatic glands, and recommends the examination of 
the gland juice as a method of diagnosis. It is to be noted, liow- 
ever, that this examination will give a positive result much more 
frequently in nodular cases than in the macular typo of the disease. 

Chujo recommends drawing 5 c.c. of blood from the arm, diluting it with 
200 c.c. of a 3 per cent, solution of acetic acid, avoiding contact with the air. 
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The microscopical examination would give more than 50 per cent, of positive 
results-. 

Some authors recommend the blistering of the skin, and examination of 
the liquid ol the blebs for the presence of Hansen's bacillus. Thompson 
recommends for diagnostic purposes the injection of pilocarpine, with the 
view of disi ovenng dry areas in the sweating skin. 

Differential Diagnosis.- In countries whore leprosy is endemic, 
other diseases are liable to be mistaken for it. One of the diseases 
most frequently mistaken, as has been pointed out by Powell and 
others, is frambrrsia, which may he recognized by the presence of 
the Treponema pertenuc and the iramba-sitorin appearance ol the 
nodules. 1 oucodoimic patches and niorpho a arc also occasionally 
mistaken for leprosy, but in such < oiulitions there is no anasthesia. 

Prognosis.-- The prognosis is not good. The probability of a 
permanent cure is slight, but the disease inav last a long time, 
pour to twelve years i ' id down for the mixed or tubercular 
leprosy, and longer loi tl * maeulo ana-sthetic. and during that 
time a great deal can b done by appropriate treatment; and, 
indeed, the disease ma\ 0 stopped lor the tune being, only, 
usually.to recur again. I las been shown by Lie that, even when 
all the skin eruptions lave disappeared, and the patient is only 
troubled by an.esthesia, and the atrophy ol 1 Jit* muscles, and may 
be thought to be cured, still the baci le picsciit in the nerves 
and spinal cord. 

Lebauf from lus ret cut invest lgntioii 1 in New Caledonia lists tome to the 
tomlusion that in a tertain number of t rises showing slight symptoms, an 
actual t me takes plaec. 

Treatment.- - So far no specific treatment has been found, though 
Carrasquilla attempted to prcpaio a serum by the injection of the 
blood of lepers into equities, and Abrahams and Hermann by 
inoculating the juice Irani leprom.ila into an animal. These sera 
have been found useless. Most propaied a substance, which he 
called 'leprolm,’ on the lines ol tuberculin, but, unfortunately, 
the bacillus lie was using was not the leprosy organism. Clegg's 
vaccine and Rayon's extract of Kedrowsky’s strain have not been 
very successful. Tuberculin has been tried without success, and, 
in fact, very serious symptoms may follow its injection. 

Chauhnoogra Oil.—As regards symptomatic treatment, there is 
no doubt as to the great value of Chaulmoogra oil, which is said to 
be obtained by cold expression from the seeds of some species of 
Cynocardia (vide infra), but may be adulterated with other oils, 
especially that of Hydnocarpns wightiana, or may be altered by being 
expressed when heated. 3 t should he rubbed inlo the diseased 
patches, and also given internally in doses of 5 to 10 minims, 
working up gradually to 30 to 60 minims, in capsules, or in a pill 
with tragacanth and soap, or in an emulsion, or as Engcl-antilcprol 
capsules. To remove the after-taste a lime can be sucked. This 
treatment must be persisted in for a very long time, and should be 
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combined with hot baths, and, in nerve cases, with doses of strych¬ 
nine, Vff grain three times a day, which may gradually be increased. 
After a length of time it is as well to make a slight break in the 
treatment, to prevent toleration, and therefore Unna’s ointment of 
ichthyol, 5 per cent.; salicylic acid, 2 per cent.; and pyrogallol, 
5 per cent., or some other ointment, may he temporarily substituted. 
But the Chaulmoogra oil must not be long discontinued, and must 
be persisted in for two years or longer if any good is to be obtained. 

The oil may be given hypodermically, but is badly absorbed. 
To facilitate its absorption Heiser has successfully combined it with 
camphorated oil, and Mercado has combined the mixture with the 
resorcin formula of I'nna. 11 eiscr's present formula is— 

Chaulmoogra oil .. t*o c.c. 

Camphorated oil .. Oo ,, 

Resorcin .. .. .. gnus. .j 

Mix ami dissolve with the aid ot ln*at on a water licitli and then tiller. 

The injections are made in the gluteal region, at weekly intervals, 
in ascending closes, one to live or ten cubic centimetres. Duiing 
the treatment the patient laker, a hot sodium bicarbonate bath 
(2 percent.) every other day. the results are fairly satisfactory. 
Sodium Gynocardale .—Rogers recommends the intravenous in¬ 
jections of sodium gynocanl.ile. which is supplied in sterile vials by 
Sinit h. St anistreot and Co. in doses of grain and upwards. There 
is a definite reaction, local and general, aftei the injection. He also 
gives gyuocardio acid and sodium gynocardate orally in 2 grain 
pills after meals, or by subcutaneous inject ion. 

Neumann lias advised the lombinalion of salve and tiioonin with Chaul- 
moogra, "non iillic- by the mouth or hypodmnif ally, hut I lie advantages 
are doubllul, ami ilolhuann Jins reiumincmlcd the use ol eucalyptus oil 111 
conjunction with opia leaves (Jumbo v onilacoenois) or with Chaulmoogra oil. 

Sources of Chaulmoogrj Oil. Vnoidmg to Ghosh, true Chaulmoogra is 
Taractogciies Iturzu Jrom liuiniii and Assam; I also Cli.iulmoogru is Gy nocardt a 
odomta Irani Sikkim, Assam, and Chittagong; oilier Cliaulniuogra.*-' arc- A&tcti- 
ustigma mocrotarpu , Ilydunrarpus ucunuitu -, II. wighUanus, H.anthclminticus. 
The oil known in Europe as Cliaulmoogra is said never to come ironi G. odorata. 

Cod-liver Oil and Sodium M or r haute.- ■ -Cod-liver oil is occasionally 
beneficial. Rogcis recommends ail inlr.imiisculai injection (1 to jc.c.) 
every other day of a j per cent, solution of sodium morrliuate. 

Other remedies are legioji— e.g. , X rays have beefi well spoken 
of, but must be pushed to the extent of almost burning the patient. 
A io-inch spark-coil with a bifocal tube, situate 7 to xo inches 
from the lesion, has been used. Hypodermic injections of per- 
cliloride of mercury, as advocated by Crocker (o*oi gramme every 
other day), have been found satisfactory at times—a treatment 
which we recommend in cases at the very”beginning of the disease. 

Cashew nuts (Beaupertlmy treatment) have been applied to the lepromata 
with the idea of local caustic action. Thyroid gland, <*alol, salicylates, arsenic, 
Gurjun oil, chlorate of potash, iodine, hypodermic injections of iodolonn, 
have all been tried and found wanting. 

10 5 
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Hypodermic injections of ' nastin ’ have been tried. This is 
a fatty principle extracted by Deycke from cultures of a strep 
totlirix (Strcptothrix leproidcs). which he found in the nodules 
of leprotic patients. The nasi in is combined with benzoyl chloride, 
and made into ampoules with sterilized olive oil by Kolle and 
Company, of Bicbricli, on the Rhine. Each ampoule contains from 
0*0005 to 0*0002 gramme ol nastin, which is 10 be injected once a 
week, and in the small doses produces no local reaction, but in the 
larger dose causes considerable local inflammation. Dcyckc’s 
view's as to the method of action arc that the nastin attaches itself 
to the lepra bacillus, and then the benzoyl ads on the bacillus, 
damaging it by removal ol its fat, when the normal fluids of the 
body complete its destruction. 

Wise and Miiiett and others ha\c reported unfavourably on this 
treatment, but recommend benzoyl chloride in petroleum oil as a 
valuable nasal spiny or paint, as it rentiers the discharge Irom the 
nose free from bacilli. 

Castellani and Woolle\, and more neeiitly Kiel mils, ha\e tried 
a vaccine prepared by t lit oral ing nodule* licli in bacilli in salt 
solution or broth, then (titering through gauze, and finally heating 
to (jo 1 C. for an hour. 

Pas ini Isas tried idnsen Iiyln, anil JUurnuinn radium, with good results, and 
1 >u(|ue, Mou.no, ami 1 ‘adiila have obtained toiisiderable imjmnemenl, and ills 
said « ures, by treatment wilhdecoi lions ol ao to Oo grMiifnr.. 01 j to ■> gramme*, 
of tlio powilereil mangrove l\'hi-'-<>phora mangle, wlmli, gist n in small doses 
at first, and gradually liirrvasiil, me well stood, and pio'lme a gradual 
nnpiovemeut ui the symptoms; and in the corn si 01 a year, it is said, iaw*» 
may be cured. A. Berlarclli has obtained timporar\ good results by tieating 
a patient with hypodermic uijei tions ol a solution ol 1 ai 1 h» 1 ic ai id. Wellman 
andKocamara ban triedsaharsan,and 1 laimgoodlesulis. Maxwell has tried 
Williams' Icprulm and ALi login sproiigkr's I.K. Lepra with good results. 
Sugai recommends inlr.iienous mjrctinii-. ol a solution *»f potassium itipm- 
cyamde. 

Surgical treatment on the ordinary linos is required for ulcers, 
whitlows, etc. Eye lesions should be treated us though the disease 
was non-leprous, and should not be neglected. Gios^niaim thinks 
that leprous infiltration might be arrested by the production of 
cicatricial tissue, by a corneal or pericorneal incision. 

With regard to other measures, lepers should bo provided with 
plenty of fresh air and good food, and their quarters should be 
kept strictly clean. C.irc should also he taken that they are 
supplied with some, form ol light work and amusement, and the 
institution of rural colonic-., provided they are well supervised, is 
to be recommended. 

Prophylaxis. —Beyond isolation and antiseptic precautions after 
handling leprous people, nothing more can be done, as so little is 
known about the causation of tlio disease. The financial burden of 
isolating large numbers of lepers is very heavy. Ifcncq the diffi¬ 
culty of carrying out this very necessary method of protection 
completely and efficiently. 
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HISTOPLASMOSIS 


Definition—HisUon-—.Kliolugy.—Patliol igy—Murbi'l anatomy—Symptoma- 

tol)gy—Tte ilinent—Rcfeo r.ccs 

Definition. Histoplasmosis is ;m acute specific infection caused 
by IfislopItisMii capstilahm Darling {Cryplot on us cupsulatus 
Darling). 

History.-- This disease has been described by Darling, who also 
found the parasite, but being first discovered post mortem, the 
clinical signs are rather deficient. The first case was in a negro 
who, three months previously, had come from Martinique to the 
Canal zone of Panama. 

/Etiology. ■ The disease is caused by the parasite Hisloplasma 
capsnlulmn Darling, which was at first considered to be a pioto- 
zoon, but is now believed to lie a fungus [Cryptococcm capsululus 
Darling, p. 1070). 

Pathology. -The parasite, infects epithelial and endothelial cells 
of the lungs, liver, and spleen. It also exi.-.ts free 111 these organs. 
In the lungs it gives rise to pseudo-tubercles resembling miliary 
tubercles. 

Morbid Anatomy. In the fust case there were eccliymoses and 
small nodules beneath the visceial pleura of both lungs, which was 
studded throughout with pale grey hyaline and miliary tubercles, 
21 o 3 millimot resin diameter, while 1 lie remainder of t he organs were 
of a bright red colour. The peribronchial glands were full of soft 
case ded tubercles. TJ10 heart was small, but normal. The liver 
was enlarged, pale, and in a condition of slight atrophic cirrhosis. 
The spleen was enlarged lb about three times its usual size, very 
firm, with distinct Malpighian bodies. Tlic kidneys were slightly 
cirrhotic: the pancreas, bladder, bone-marrow, and brain were 
normal, and no tubercle bacilli could be found. 

Microscopically the lung tubercles wmre found to consist of 
alveoli, the walls of which were broken and collapsed, and were 
filled with alveolar epithelial cells distended wit h parasites. In the 
liver the hepatic colls and the vascular endothelial cells were much 
infected with parasites. Some areas which stained badly were 
found to consist simply of the debris of cells with numerous para¬ 
sites. The spleen showed intracellular and free parasites. 
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Symptomatology.— T 1 io symptoms closely resemble those of 
Indian kala-nzar, then; being irregular fever with enlargement 
of the spleen and liver, and seven; amend a with marked leuco- 
penia. 

Treatment. - -Not hing is kn» >\vn as I o the treatment or prophylaxis. 
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CHAITEK l.XXl 

l!EUM’>l'.RI AND EPIDEMIC DROPSY 


IWi Ihti-- JiM.'inliJc b<-ri-btTi Kpulurm — 1’otter's 

■IlTflil I’S. 

BERI-BERI. 

Synonyms.—IVilvneii'.ilis Knilemii ;i, Ni-mitm Multiplex l'luh-nm a, Jl wlrop* 
Ant Inna luiis, Sviv lonus Iti-nlx 1 in, Myolopntlua 'iropn.i Si oil>uti> a, Para 
p!t‘gi.i .VlcphitKa, SiTo-phllusi.s J\run insa Kmlimiia, [Miim-unli*- limit-mica, 
litrbitTs. ixaklvi; (si>'nil\ ms; a disi-asrol tin* legs in Japan am! ('Inna), J-oi-mpoe 
(Java), Kalvi lam but, J Inn lirmjn ilc Ins Nonius y ('hinon, Malailu-ilcn Sue reries 
(I*rcin li Antilles-), llnu h.m>n (Cuba), lm lia^no.oi I’erncirns (I1in7.il). 

Etymology.- I ho won ieri-beri ’ is said to ho d**ri\ od from the* 
Sinhalese tonn, mnnuiu cannotwhich m used us a phrase, 
which means ‘ I cannot,’ employed in 1 ho sense 1 hat tin* poison is 1o< 
ill to do anything. There is another Sinhalese word whicli may 
equally be translated as 1 cannot.’ bill this moans that the person 
is unwilling t«> do something, not th.it ho is too ill to do it.* It is 
possible fli.it the above interpretation of the word is correct, for 
Ceylon has long boon in the hands of Einopoans—<?.g.. Portuguese, 
Dutch and English and therefore a term used therein would be 
widespread. There is no doubt that 1 lit* word covered a large 
number of diseases, from which a definite pathological entity has 
gradually been separated out. If is to be noted, however, that- 
at all events, at the present time - ihe disease does not exist en- 
demio.illy in Ceylon, where there aie only imported cases. 

Definition.- Beri-beri is an acute 01 chronic, endemic or epidemic, 
disease, of unknown causation, which is characterized by degenera¬ 
tion of many peripheral nerves, especially the vagi, the phrenic s. and 
those of the limbs, associated with gasfro-iiitcstinal disturbance, 
cardiac disturbance, and a-dema. 

History.—According to Sclicubc, it is possible that the first men¬ 
tion of beri-beri is to bo found in the accounts given by Strabo and 
Pio Cassius of a disease which attacked a Roman army in 24 b.g. in 
Arabia. Kakkt: is also mentioned in a Chinese pamphlet belonging 
to the second century of the present era, and is minutely described 
in another belonging to the seventh century, while it is recorded as 
occurring in Japan in the ninth century. In the lentil century a 
distinction was made between the atrophic, dry, or paralytic, and 
the hypertrophic, wet, or dropsical forms of the complaint. 

I11 1758-59 Bontius was the first European doctor to give an 
account, of the disease, which he described under the term * beri-beri.’ 
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Later, Tulpius, a Dutch physician, also described the symptoms of 
the disease as seen in a person who had returned to Holland from 
the Indies. From that time the literature on bcri-beri lias grown 
until it has reached enormous proportions, but unfortunately there 
is no doubt that until recently several diseases, especially ankylo¬ 
stomiasis and epidemic dropsy, were confounded with it. Rogers 
in i8o«S, and later Davy, described the disease as ' bcri-boria,' while 
the latter says that it is almost peculiar to Ceylon. There is little 
doubt that the condition described by Davy was in reality ankylo¬ 
stomiasis. 

In 1S47 Carter gave a description of the disease, indicating asthma 
as the principal feature, probably because ot the cardiac dyspnaa. 
In 1873 Fayrer laid great stress on oedema ns the important clinical 
feature. In 1877 Wernich defined the disease kakke in Japan, 
while van Mccdcrvoort showed that it was the same disease as 
bcri-beri. In 1886 Kynsey published an account of the ana-mi a or 
bcri-beri of Ceylon, by which he really meant ankylostomiasis: 
hence the idea that bcri-beri was due to A ncylostoma duodenale, 
and hence the large number of cases of so-called bcri-beri in Ceylon 
years ago. 

The scientific and clinical study of the disease has been largely 
due to the work of Oudenlioven. Da Sylva Lima, Ovcrbock de 
Rioyer, Baelz, Schenbe. J’ekclharing and Winekler, Hamilton Wright, 
J at aki, Braddon, hr;iser and Si ant on. The workers on t he a*t iology 
of the disease are so numerous that this part of the history is best 
treated in the section on the causation. 

Bcri-beri is in certain regions a most serious disease. Thus 
Braddon says that in the Straits Settlements and Malaya, where 
the population is only 1,250.000, no less than 150,000 cases of the 
disease, with 30,000 deaths, have occurred in Government hospitals 
and infirmaries in the last twenty years: but lie says that only 
one-third of the deaths of Chinese t ook place in those hospitals, and 
therefore the total deaths in that period would be about 100,000. 
It is also a great element in inefficiency, for it is reckoned that 
33 per cent, of the sailors of the Japanese Navy prior to 1884 were 
continuously disabled by it. In 11)04-05 it is said that 24 per 
cent, of the entire sick and wounded in the Japanese armies- 
i.e., about 85,000 men—were also disabled by it. It is obvious, 
therefore, that the disease is of groat medical and economic interest, 
for its incidence particularly falls upon the labourer, the sailoi, the 
soldier, and the prisoners 111 the gaols, and liencp hampers both the 
employer of labour and the Government. Braddon estimates the 
cost of the disease to the Government of Malaya as £10,000 per 
annum in direct hospital charges only. 

Much work has been done l»v Eijkman, Vordeman, Fraser, Stanton, 
Funk, and many other observers, with the result that the consensus 
of opinion at the present time is that beri-beri is a deficiency disease 
.— i.e., is caused by the deficiency of some essential substance in 
the dietary [vide Chapter IV.. p. 109). 
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In 1913 Cooper, and in 1917 Chick and Hume, studied the subject 
of vitamines, the two latter especially dealing with beri-beri 
vitaminc. 

Climatology. —The endemic centre of beri-beri appears to be. 
Eastern Asia. Japan, China, the Philippine Islands. Indo-Cliinn, 
Java, and Malaya. It is also said 1o occur in Brazil and. according 
to Plelin, in Reunion, Mauritius, Nossi-bc, Zanzibar. Cape. Colony, 
Senegal. Angola, the Congo Free State., and the Cameroons. e 
have met with the disensn on the Gold Coasl in Chinese miners, but 
have not noted it in the native population, though it may possibly 
exist. Isolated epidemics, sporadic or imported cases, occur in 
England, Ireland, and other parts of Europe., the United States, 
Canada, and in Ceylon. In the last-named place it is now almost 
entirely absent, and, indeed, it is possible that many of the cases 
reported years ago may have been ankylostomiasis or some other 
disease. Imported cases from Intlia and China are frequently met 
with in Colombo, owing to its possessing a large harbour where 
numerous vessels, with Chinese and Indian crews, call. 

It is believed that llu; Rihimbo disease of the Chaka district of 
Uganda is beri-bori. The disease known in that country as mun- 
hiyo, and believed at one time to lx* beri-beri, has been demon¬ 
strated to be Malta fever. In the tropics it is said to occur more 
often in the cool wet months. 

/Etiology. —The causation of beri-beri is at the present time 
believed to be due to the deficiency of some essential substance in 
the food, but as may be imagined in such a widespicad and fatal 
disorder, the invesligators have been many, and lienee the theories 
arc legion. In order to comprehend the present state of the ques¬ 
tion, it is necessary very briefly to review a few ol these theories, 
which will be host done by following a method of classical ion. 

A. Physical Cause.— The older writers, like Davy, considered that it was 
brought alxnit by some unusual state ol the atmosphere, but Uiev said, 
honestly, that this was merely a cloak tor their ignoram e of the true cause. 

B. Chemical Causes. —The chemical pauses Wlii( h have been ad vanced are:— 

1. Arsenical poisoning (Ross). 

2. Oxalate poisoning (Treutlem). 

3. CarKin dioxide poisoning (Aslimcad). 

4. Food poisoning: — 

(a) Ichlhyotojjisinus (Grimm and Min nil. 

lb) Sitotoxismus (Eijkman, Vonlennan, Yamagiw.i, Van 
Dieren); tire (Gelpke, Braddon): latliyrism (be Kov de 
M6rieourt). 

5. Some deficiency in the food:— 

(а) Deficient nitrogenous complex (nlamine) (Lijkman 

Fraser, and Stanton). 

(б) Deficient nitrogen (I'akaki). 

i ci Deficient fat (Brfemaud and Laurent). 

(I) Deficient vegetables, together with an infection (Fales). 
e) I >eficient phosphorus. 

If) Deficient« holeslenn (Chrisoslcml 
ti. An intoxication irom a germ living outside the body (Manson). 

7. An intoxication or an auto-intoxication (Duerck). 
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1. Arsenical Poisoning.—R. Ross, in 1900 and subsequent years, drew 
attention to the similarity between beri-beri and the arscnii al poisoning which 
at that time was prevalent throughout Lancashire, being brought about 
through the agency of arsenical beer. lie further supported this by finding 
arsenic in the hair in recent, but not in old, cases ol the disease in Penang, and 
woke up a 1 ontroversy as to whether ai sonic existed in normal hair or not. But 
apart lrom the obvious reasons against this theory as an explanation for such 
a widespread disease. Herzog has definitely shown that no arsenic could be 
found in the hair o! ten cases ol different types of the disease. There is no 
doubt that cases ol chronic arsenical poisoning do on nr 111 the tropics, as we 
ha\e seen, pnrti< nlaily in FCuropcans who lia\c laid to live* foi a long time on 
tinned food, but these « as< s me not beii-hcn. 

2. Ox a 1 atk J’okoninu— The ox.dut'" theory is based iiiion tlie fact that 
M.mrer and Treullein were able to prod 1 a e a condition resembling beri-beri 
111 low Is by gi\ing them oxalic acid 111 their tood Hu: latter obsejver «011- 
sidered that the at id lemoved lhee.de ium salts lrom the Ixnly oi these animals, 
and can.see I i hereby .1 degeneration of the peiipherul nerves and lien 11 muse le, 
and considere’d that tins was pro veil b\ < uriiig them by the administration 
ot calcium salts. Further, lie showed tli.il there was an extcssivc excre tion 
of c ah mm in the urine ol beri-beri path nls. But jKilyneuritis has been 
produced in (owls liv Kijkm.111 bv tenling them with cooked rie*-, and it is 
jk)-, siblc that neither oxalii in id nor rite, but an mbstiou, was the- cause of 
the disease, which m.iv, ol ioium-, be quite different from tiue ben-ben. 

3. Caki’.on Pioxim. Poisoning—A shmead lielicves that the disease is 
caused by the exeessj\e inhalation ol 1 at bon dioxide, but outbreaks occur 
without any overt lowtlim*. as wc have seen ourselves. 

4. Food Poisoning- («) lchth vofoxisth it a.- Grimm considers the ingestion 
of raw Jish to be the 1 ause oi the disease, and Mima the consumption of 
species of the Scomlnidae; hm Wright lias shown Ihul in the gaol at Kwala 
Lumpur, the tlisease in Its ted forty-nine prisoners when no fisli had been 
given loi eight months. 

>b) Sitotnzismu.', ---Ru e poisoning at present is the lavountc then y, ami has 
had many sup|>orteis. Thus l-'ijkinan ami Vordeinian consider tliat it is 
due to eating rice without husk, whs li is tin- natural protection. Gclpkc 
consielers that it is due to slale'or badly-kept 1 ii Yamagiwa considers it 
due to rie e improperly ston'd and preserved, as it occurs even when this rite 
is well l)oilocl. Ik addon, who is often wrongly quoted, ascribes the disease 
to the ingi'stion ot a puisrw lound in the ri< e, whi« h is thelesult ol the specific 
product of some 1 organism - epiphyte or parasite—hut he does not believe 
that the disease is due to the ingestion ot the oiganism. Contrary to Kijkman 
and Vortlcrman, Jhaddon looks upon the husk as the elangcroii.s element, as 
it is in this tliat the germ grows. 

But the disease has been observed, according to S< heube, who quotes 
Ficbig and Voortlnis, in Brazil, tlie Moluccas and Liugga, where the people 
live on sago, fish, and game, and wlicic the attai ked Furopoans had never 
eaten rice. 

Travers details an interesting observation on this point concerning an 
epidemic ot beri-beri in the l’udedi Gaol ol Kwala Lumpur, in August, 1895, 
when some of the < uses were transferred to Lhe Old Gaol, one and a half 
miles distant, on October i, 189s. lnvausc the mortality in the Ihicloli Gaol 
was extremely liigh; and on October 25, 1805, sixty prisoners, showing no 
signs of the disease, and apparently in go’od health, were similarly transferred. 
From October t to December 14, 1895, all food supplied to the healthy 
prisoners in the Old Gaol, as well as to the beri-beri patients transferred from 
the Pudoh Gaol, was cooked in the Pudoh Gaol with the food for the other 
prisoners who wore suffering from the disease. 

This food was carried to the Old Gaol twice daily, and the diet was exactly 
tiie same in both gaols, the rice being taken out of the same bag and cooked 
in the same steamer. Further, it appears from Braddon’s remarks that in 
1895 a new scale of ordinary diets, with an increased amount of rice, was 
allowed, fresh fish was replaced by salted, and beans were omitted, and 
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Braddon considers that it was this increase ot the rice that increased the 
poison and made people ill; hut this ought to apply to both places. 

Moreover, Braddon considers deductions adverse to rice in tlic above 
experiment to be fallacious, for he hold-, that the length of period of irnar- 
i era!ion of the above prisoners is an important factor; for the liability to 
acquire the disease, he says, increases with and varies directly according 
to the length of the time served in prison, whii h must be more tlian six months, 
lit' points out that it is not staled how many long-sentence prisoners were 
sent to the Old (hud, which he thinks may not have been more than two or 
three; and loncerning ihese, he says, th’eie is no proof that anv «»f them 
were kept lor the pniod necessary to acquite the disease by net inlnxica- 
tio'i. He therefore concludes that I ravers’ experiem e affords no ground 
for opposing the Ihcoiv that beri-beii is on 11 mi I through the tonswmptiou 
of certain sort s ot rice. 


5. Somf. Dkfjch'XCY in Tine Food- -(a) Deficiency of Certain 
Sihrogemm Complexes. I lien* is ;i growinpi tendency to consider 
that certain diseases bori-heri polyneuritis ol birds, epidemic 
dropsy, scurvy, experimental scurvy, infantile scuivy. and sbi]> 
beri-beri -are diseases due t«> 1I10 deficiency in some essential sub¬ 
stance in 1 lit*, food. These diseases Funk classifies together as 
‘deficiency disease.' and characterizes them by certain genera 
symptoms— e.g., (1) Cachexia, with groat loss of weight; (2I marked 
nervous symptoms, generally of the nature of peripheral neuritis. 
He divides these diseases into two groups—the beri-beri group 
comprising beri-beri, polyneuritis in birds, and epidemic dropsy: 
and the scurvy group. 

With regard to beri-beri, ns already pointed out, Braddon drew 
attention to the importance of rice as an ietiolngical factor. Eijh- 
inan in T.S07 had slum'll that it could be pre\ented and cured by 
the use of hand-milled rice. Prisoners fed upon red rice escaped, 
and those on white rice were \ erv prone t o t ake t lie disease. Fraser 
and Stanton showed that members of gangs of coolies, wlio bad 
previously remained quite healthy, developed beri-beii when fed 
on white rice, w'liile other members fed on brown rice remained 
healthy. Stumg and Crowe.i observed that in eight out of seven¬ 
teen prisoners fed on white rice, symptoms of beri-beri appeared 
in from 61 to 75 days. The difference between these two forms of 
rice is that the white rice is deprived of its subpericarpal layers 
(vide pp. 104 and 105) by the piooess of milling. 

These layers contain a substance called by Funk, beri-beri vita- 

mine, which is probably a* base belonging to the pyramidine group, 

and has the formula— VTTT 

Nib 

CO .(. <JI 18 O 0 


NH 


and not C l7 H lf , 0 4 N('HN 0 3 ) I as previously stated. This substance 
is soluble in water, alcohol, and acidulated alcohol, is dialyzable, 
and can be destroyed by heating to 130° C. It is present in the 
. pfoportion of o*i gramme to the kilogramme of rice. According to 
Funk, this substance is essential for the metabolism, of nervous 
tissue; and if it is not present in tlic dietary, must be supplied by the 
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animal body, and if tins fails, the nervous tissues begin to break 
down, and as a result the signs and symptoms of beri-beri appear. 

Fraser and Stanton believe that the phosphorus content of the 
rice is a good index as to whether it is liarmlcss or harmful. A safe 
rice yields more than 0-4 per cent, of phosphorus pentoxide. while 
a dangerous rice yields less than this figure. Chamberlain and 
Vedder have suggested that potassium should be used instead of 
phosphorus for standardization purposes. 

With regard to these findings there is an almost unanimous 
support from all sides, but the Philippine investigators, while 
believing that their studies support the polished rice theory, bring 
forward the curious fact that beri-beri began to diminish’ among 
their Native Scouts during the la-1 half year of 19m without any 
decrease in the general incidence of the disease ill the islands, and 
Jour months before the use oj under-milled rice was introduced into the 
dietary. They consider that the reduction was either due to 
unknown causes acting coincidentally with a reduction m the 
amount ol rice in the dietary, together with the addition of a 
legume, or was due directly to these dietetic changes. 

Eijkman, Hraddon, Fraser, Stanton, Vedder. and Chamberlain 
have done sufficient work to make impera1i\ethe use of brown rice 
cooked in ordinary vessels, and the exclusion of tin* white rice as 
a staple article of food. 

Edie, Evans, Moore, Simpson, and Webster have separated an 
antine.uritic base called ‘ torulin N(CTI 3 LC 4 ]I 7 0 .,(IL\ 0 3 )— from 
yeast, and Thomson and Simp-011 have noted rapid recovery of 
patients placed on a full diet, ami given i ounce of yeast and 
200 grammes of katjangido-beans daily. 

Ilciser reports that after being present for fi\e years in tin* 
Culion Leper Colony in the Philippines, beri-ben disappeared in 
nine mouihs on a dietary of unpolished rice. 

In 1917 Cluck and Hume showed that in order to keep a man in 
health there must be {a) a suitably proportioned supply of protein, 
fat, carbohydrate, salts, and water: (Man adequate amount of vita- 
mines; and that these two factors could not replace one another. 
The vitamincs of importance in beri-beri they call ' antineuritic or 
anti-beri-beri,’ as the first term covers the polyneuritis in fowls. 
Neither vitamine lias yet been isolated in a pure condition. Pigeons 
deprived of anii-b«*ri-beri vitnmine develop acute polyneuritis in 
fifteen to twenty-five days. The principal source of this vitnmine 
is the seeds of cereals and pulses. In the former it is mainly de¬ 
posited in the germ or embryo of the grain and to a less extent in the 
grain. It is also found in eggs and yeast. It can withstand drying 
and also temperatures of ioo° C.,l>ut is destroyed at 120° C. The 
deduction is that, in order to prevent beri-beri, bread and biscuit 
should be made from the germ-containing or wholemeal flour. 
Antineuritic vitamines s cannot be expected to survive in tinned 
or sterilized foods; hence the necessity in armies to supply vitamine 
from other sources. 
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The deficiency theory in some form is at the present time accepted 
all over the world, but there are still some observers who think 
that there may be more than one form of disease concealed under the 
name beri-bcri. 

The following objections have been raised against the food theory:— 

(1) Bcri-bcri may occur in people who do not feed on rire. We have 

seen an epidemic among officers on a man-of-war. 

(2) The geograpliical distribution. In populations eating the same kind 

of rice some sutler from beri-bcri and others do not. 

(3) Tamil coolies in Ceylon do not get beri-bcii, though they sutler 

from this disease 111 the Straits Settlements. In both countnes 
they are mostly supplied with the same kiud of nee (Rangoon rue). 

(4) People recovered frombcri-bei i go back to their usual rice, diet without 

again suilering from the disease. Thus 111 the Malay States the 
mortality is only 20 per cent.; tlieretore tin per cent, ot suiterers 
recover. Do these people change their diet ? 
h'r.ig.i, having taili‘d to prndme ben-ben 111 prisoners fed 011 polished rn e. 
lielieves 1I1.1I dietary delicieiuv acts merely as a piedis]toning i.iusc. 

(b) Deficient Nitrogen. — Previous to 1884, 33 per tent, ol the sailois in the 
Japanese Navy were disabled owing to ben-ben. 

I11 1883 the fiyujo, a Japanese warship, went on a \oyage ol 271 ilays to 
New' Zealand and South Amorim, and developed too eases oi the disease 
out of a crew ol 350 men. Takaki investigated this outbreak, and came 
to Lhe (onclusion that there was too little nitrogen in the diet, the nutritive 
value ol which was" i’roteuls, 109-20 grammes; lats, 15-8 grammes; e.irbo- 
liydrates, 622-32 grammes. He tlieretore changed the diet to: proteids, 
ryti grammes; hits, 43 giammes; arid 1 arUdrydrates, 773 grammes; and on 
tills dietary the waislup J'auhtba was sent the same cruise, taking 2S7 days, 
ami only stiffen'd Irom si'cteen cases ol the disease, ldkaki attributed 
the success to the increased nitrogen, a portion ot the rue being replaced 
by corn or biuad; but kales lias pointed out that tresli vegetables were in¬ 
creased tiom 215 gr.immes to 43c* gramme-., .mil tli.il ihereiore nitrogen 
alone may not have been the cause oi the de< reuse ol tin* disease. '1 his 
dictarv was applied to the Japanese- Army and \a> y, uml beri-bcri decreased 
enormously, llut Hacks h!i-> point .■»! out that this dei re.i-.i- was associated 
with a great impiovcment in general hygiene .cud that it also took pine e 
in barracks 111 whu h tlu- iood had not been changed. A similar deciea.se 111 
tilt* Diitth-ludiau Navy, associated with a b-dlei diet, was aLLnlmted by some 
to the improved hygiene rather than to tlic diet. 

(c.) Deficient Fat.— Hr6mand and Laurent believe Lliat the di-ease is due to 
too little lat in the iood, and ■ ousitlcr that an epidemic ac Chaudabuin, in 
Siam, was slopped by causing lat to be- more freely consumed by the healthy. 
This theory, however, lias found but lit tic- support. 

(d) Deficient Vegetable',, together with an Infection. —hales, from a study oi 
an outbreak ol an epidemic, oi ben-lien in the iiilibid Prison, in .Manila, came* 
to the conclusion that tlus lack of tresh vegetables conduced powerlully to 
both beri-beriand scurvy. • 

In November, 190r, there were two cases of the disease, and no deaths, 
in that gaol. The food was then changed to a ration consisting of 97-17 
grammes of proteids, 17*24 grammes of fats, 491*04 grammes of carlio- 
liydrates, and 26*52 grammes ot salts. In this diet there were 85*05 grammes 
of potatoes, and 453*60 grammes of rice. Put into othei figures, this diet 
consisted oi: Nitrogen, 17-2*1 giammes; carl ion. 4,100*5 grammes; hydrogen, 
61 *9 grammes; sulphur. 13*2 grammes; salts, 140-2 grammes—the propor¬ 
tion ol nitrogen to carbon being as 1 to 24-2. Whereas, calculating the 
weight of Filipinos at 125 pounds, it was estimated that proteids ought, 
according to Voigt's diet, to have been at least 94 grammes, lats 45 grammes, 
and carbohydrates 41x1 grammes; or, according to Moleschott's diet, nitrogen 
256 grammes; carbon, 3,789 grammes; hydrogen, 143 grammes, sulphur, 
23 grammes; salts, 172 grammes— i.e., N: C :: 1: 0*15. 
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The epidemic oi beri-beri now began; December, 1901, 52* cases and 2 
deaths; January, 190*, 169 and 12; February, 1,087 and 16; March, 576 
and 15; April, 327 and 15; May, 310 and 19; June, 451 and 17; July, 233 
and 33; August, 571 and 24; September, 522 and 31. 

On October 20 the diet was again clianged, and tins time pruteids were 
101-71 grammes; fats, 19-37 grammes; carbohydrates, 395*73 grammes; 
salts. 29-13 grammes; including 119*07 grammes ot potatoes and 255-15 
grammes ot mv. Nitrogen was 209*8 grammes; earbon, 3,816-2 grammes; 
hydrogen, 70*4 grammes; sulphur, 17-2 grammes; and salts, 185 grammes— 
N : C:: 1 • 13*4. 

In October tlieic were 579 cases and 34 deaths; November, 476 and 8; 
Decembei, 89 ami 3; hall January, 1903, 4 cases and no deaths. 

Along with the beri-beri there was an epidemic of scurvy, and Falcs was of 
the opinion tluil both diseases were led up to by a deficiency of vegetables, 
the essential principle ot which he believes to be potassium carbonate, of which 
rice contains only o-oi grain per ounce, while potatoes contain 1-875 grains. 
Hence, according to Falcs, the disappearance ol the disease when a sulfi- 
ciency ot vegetables, especially potatoes, was given. But he says this 
deficiency was only a predisposing cause, which enables the micro-organism, 
whatever it is, whuh is the true cause of the disease, to llourisliand produce 
the symptoms. In other words, the people got rttu down by a bail diet, and 
are ready lor any disease, so that tins does not clear up the aetiology. 

Recently Ingram has drawn attention to an outbreak in the 81st Pioneers 
anl the 2nd lid l tab on 01 the King's Own Scottish Borderers, at Aden, in 
which he could had no clear evident e that beri-beri was due to diet alone, 
whether lusuihcicnt proteiils or excessive re e, 01 bad rice, but be t oladdered 
a diet rich in proteuls good as a preventative. He could only find one thing 
m common in the two regiments—viz., both brought the disease with 
them—but was unable to tint any source ot infection, parasitic or 
otlierw ise. 


(c) Deficient l'h tsf'Hont tit linuuiaun amt 
deficient urgumi ally lomlunctl ms m the 11 

logical factor. 

(f) Deficit nt ('h 'le-- term .—Cln has treated 

(erebrin with good result-., ami witli 3 p out. t Iw 


ee maintained that 
l ru e ip the ratio¬ 
's with injections ot 
nil 111 olive oil with 


better results. 

0 . An Intoxic-at 1 n kuom a Gi-km mvjni. < fiiT-ann thk Body— Munson 
brought forward the hypothesis that a g» rm may h\c in the soil, the house, 
or the ship occupied by the human being, under 1 ei tain mnditioiis ol tem¬ 
perature and moisture, and nuy grow and produce some kind ol toxin which, 
being m lulled orswa" .-cl, or otherwise 111 trod in ed, causes the disease. Moic- 
over, this germ may 1 « amed bv men from plui < to place. 

lie support this theory by pointing out -(i) that wli -n patients arc 
removed from an endemic spot they at oik e begin to rcc (2) he quotes 
iiirota's observation that tuty-two nn.iuts nursed by bcri-beric mothers 
showed signs ol the disease, and did not improve wl Lrealed medicinally, 
but rapidly improved, if tli hud not advanced too far, when taken 

from these mothers and placed on artificial food or given to .1 healthy wet- 
muse. Further, Herzog says that, u<cording,to Dr. Albert, similar rases 
are not very infrequent in the Philippine Islands, but the removal ot the 
child from the mother is most diffu nit. as the people do not understand the 
necessity. 

Manson rightly points out that these children must have been poisoned 
with some chemical substance, and not mice ted with a germ. But, of course, 
the germ causing the toxin might be 111 the mother's body. 

Again, Manson points out that the disease clings to ships, in which it 
appears year after year when the tropics are reached. There is also evidence 
that the cause, whatever it is, clings to rooms for a short time. 

7. An Intoxication or an Auto-Intoxication. —Ducrck is convinced 
from the study of the pathology that the * ause of the disease is a toxaemia, 
and points out that substances formed in the body bv process of auto- 
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intoxication nay produce peripheral neuritis, but the epidemics of the 
disease are quite against a theory of autointoxication. 

0. Parasitic Causes. —A great many observers are in favour of a parasitic 
cause for the disease, without committing themselves as to whether it is 
animal or vegetal. Among these may be mentioned Sambon, who con¬ 
siders that the specific agent lives in the patient’s body. Sclieube considers 
that it is an infectious, but not a contagious, disease, and says tliat the 
analogy with malaria is in sornp respects staking, and that it is spread by 
mechanical transmission oi the disease by human intercourse in some way 
or another. This is quite true, because* there are numerous instances oi 
disease being imported by human beings into a fresh place and spreading, 
but tho curious point is that it generally sticks to one 1 ace. 

Thus, in Malaya it is a common disease among imported Chinese, and 
hardly known among the natives. In the Bilibid Prison, mentioned altove, 
the prisoners included Filipinos, Spaniards, Chinese, Japanese, Indians, 
American negroes, Americans, and Europeans, but the disease lell most 
severely on the Filipinos, the Chinese being almost exempt, only one or two 
contracting the disease, while the Americans were immune. Van dor Scheer 
suggested that perhaps insects, siu li as cockroaches, might be the spreaders of 
the disease, but Durham's investigations are con ti ary to this. It would seem 
as though the causal agent was spread by some parasite, for Daniels lias 
carefully considered the question of infection, and does not find anv evidence 
in favour of it being conveyed by the excreta oi persons sulfering from the 
disease, especially the 

Further, he points out that inlet lion by air and water 1 an be e» luded, as in 
Kwala Lumpur all rat es dunk the same water, but onlv CI1i1ie.se ai\ atlat Iced, 
even though they drink little uni water; ami the immunity of prison 
oflu nils from tin* disease while pi I emit rages among tile prisoners 

excludes air. Disinloi (ion appears, from I’ui ham’s remit-, on Christmas 
Island, to be useless. A-. regards parasiti Durham and Daniels are l>olh 
against monquitocs.as being the < arise—ami, indeed, this is hardly likely—and 
also against bugs. 

Ort.jtlie other hand, there appears to be some evidence in t.ivourof Pediculus 
capitis, wlii' h is apt to cling to one nue, anil this i*. ;ucording to Daniels, a 
plausible theory in explaining the racial selection of the disease. Experi¬ 
ments on an oraug outaug with pcdicuh from a beri ben case were negative, 
the line rapidly disappearing. Daniels could not exclude loonies as a carrier 
of the disease in his observations. Only one observer, Taylor, is said to have 
produced the disease in animals by the inoculation of the blood trom patients. 

Having thus bneily considered the general question 01 f ontagium vivtim, and 
its method of entry into the body,’ it n net cssary to review fh<‘ vaiious 
organisms which have been held to in: the cause of the disease. 

They may be class died into - — 

Animal Parasites :— 

(a) Protozoa. 

* 1. Plasmodium in the blood (tllognei). 

2. Protoznon in the urine (Hewlett and Km tel. , 

3. 1 Iicinatozoa m the blood (Fajardo and V001 ihuis). 

(1 b) Nemalhdminthrs. 

1. Some form ol Trichivclla (fhlpkc). 

2. Trie hurts trichium (Erni and Kynsey). 

3. Ancylosloma ditodemlc (Erni and Kynsey). 

Vegetal Parasites—Fungi;— 

(a) CoccacetF. 

1. Cocci in the alimentary canal, etc. (Dangerficld). 

2. Diplococcus in the urine (Tsuzuki). 

3. Diplococcus from the blood and urine or organs post mortem 

, (Okata and Kokubo). 

4. Four kinds of cocci (Musso and Morclli) . 
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(b) Coccus and Bacillus. ' 

Plcjin'jrphic organism obtained by Pckelharing and Wincklcr 
Irani the blood. 

Bacilli and iceci by Laecrda. 

(c) Bacilli. 

t. Bacillus by Taylor. 

2. Bacillus by Rost. 

3. Bacillus by Ogata. 

4. Three kinds ot bacilli by Nepveu. 

5. Bacillus by Jiickt . 

Toxins from a bacillus 111 tin- alimentary canal (1 IamilLon Wright). 
(il> Fungi higher than Bacteria. 

-Mouldy rue (Hose). 

Protozoa. —Glogner’s parasites weie tumil.ii to iualan.il parasites, but were 
distinguished there Irani by being tumid only 111 splenic blood, by being 
always extraro r piisrular, and by mi reusing by gemmation. They were more 
pigmented than malarial parasites. St lieube thinks that Glogner's cases 
were complications ol ben-beri with malaria. 

Hewlett and Korte ccntntugalized the urine ot ben beri cases, and found 
small retr.ii tile spheric al lot lies, 1 to j u in diameter, with a lliit k capsule 
and hvahue ton rents; others 20 fj, m diameter, with a cytoplasm studded 
with relraitile granules, and luulaimng .1 single nucleus; and others 30 y,, 
with a thu k capsule, <in oval nucleus, and a rounded nucleolus. They further 
described the congestion of the glomerular vessels and haunorrhngcs into the 
tubules ol the kidney. Fui ther, they s.iw a somewhat similar disease in 
monkeys, the urine ot whuh < ontained lughlv reti.n ter! 1 ells. They conclude 
that the alxive sue either peiuhar degenerate 1 ells or protozoa, and suggest 
that the disease is a protozoan inlei turn, and thal the causal agent is elimi¬ 
nated by the urine. Fijordo and V001 thuis separately describe tuexnatozoa. 
partly true and partly in the red cells, wlin li aie similar to, but not identical 
with, the malarial parasites. Their organisms do not agree with one another, 
nor do thev (orrespond to Glogner's. 

.V emathdw 1 nthes .—Gelpke suggested that the disease might be due to a 
Trichmdla. m fish, but lie has withdrawn this. Tnchiuns and Ancylodoma 
need not -.enoiisly be 1 oiisidcrcd, as this idea anise tram a inisundetstanding. 

Fungi. -Pekelharing and Wim kler's ba< illus has also been lound by Hunter, 
and experimental inoi illations by liolh sets ot obsurveis produced degenera¬ 
tions ol the nerves. But it must be admilled with regard to bacteria that 
competent observers have lound the blood sterile time after time. 

Hamilton Wright’s ha< illus, whn h ot < urs 111 the alimentary canal, has been 
found by Dudgeon to bo non-pathogemc for monkeys, and not to be aggluti¬ 
nated by the blood of beri-bcri patients. Stanley's experiments on animals 
with mouldy rice have been negative. Finally, attention may be drawn to 
the researches of Holst, Nor hi, and the Norwegian Ship Beri-lleri Committee, 
which indicate that the so-called ship ben-beri is not beri-bcri, as the symp¬ 
toms are shortness of breath and weak heart, with weakness anti dropsy of 
the lower lunbs, but not paralvsis ot the limbs— i.e., the degeneration ot 
the nerves is not an essential phenomenon. 

Chalmers aiul Archibald separately have found fungi m the organs 
of cases of beri-bori occurring at different times in British troops in 
Khartoum. We feel that more than one disease is included under 
the term beri-beri. One of these diseases is a deficiency disease, 
but the others await discovery. 

Predisposing Causes.— The disease can occur in all races, and at 
all ages, and in both sexes, but it is apt to cling particularly to one 
race in a country— c.g., the Chinese in Malaya, the Filipinos in the 
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Philippine ghol outbreak- This racial incidence is most marked. 
Thus, Braddon says that of the Chinese immigrants into the Straits 
and Mgdaya, it may be reckoned that of every i.ooo living, 120 suffer 
and 16 die of the disease. The Malayas are'said to suffer but little, 
if at all. In the Bilibid Prison in Manila, on the other hand, ac¬ 
cording to Pales, the Filipinos suffered most seveiely. the Chinese 
were almost exempt, only one or two contracting the disease, while 
the Americans wore entirely free. 

With regard to age, it is most commonly met with in young adults 
between fifteen and t hirty years, but it has also been noted in babies 
at the breast and in old men. It is more commonly met with in 
men than in women. 

Occupation has been carefully investigated by lluntei and Koch 
in I long-Kong, and they conclude that the disease is universally 
present throughout the < onummity, but especially affects the 
working classes, while the piolessions, the mertdiants, and the 
leisured classes are practically, hut not entirely, exempt. Othei 
predisposing causes arc disturbance of the soil <uid a high atmos¬ 
pheric. temperature. 

Important Features. The peculiar features ol the disease are 
that, though it generally ocoius among rice.-eatmg peoples, yet at 
times it occurs in other communities, as in the British regiment, in 
whose ration there was but a small quantity ■>( rice, which wascuud 
Rangoon rice, blindly, it observers are to be lilisted, then* are 
places whore ben-bet i occurs and rice is not eaten. 

Pathology. As the cause ot the disease is unknown, but little 
can be said as to the pathology, but Mott and Halliburton have 
performed an exp* rimeul which throws much light on the disease. 
They mjeeted blood t.ike.i Irom an acute ease of beri-beri into a 
c it, and found a fall o! blood-pressure, with dilatation of the vessels 
ol the s»-oin.ich, intestines, and liver, as t-11 as general venous 
engorgement, and they also noted dilatation ol the light side of the 
he.iri, and microscopical hanmnliages into the livei. This would 
clearly indicate thai a poison capable ol producing great vaso¬ 
motor changes was circulating in the blood of beri-beri patients. 
In addition to tin* engorgements found in the cat, the human being 
suffers from congestion ol the pharynx, and dcgeiiein!ion of the 
cardiac, muscular, and sensory nerves. The adema. is piobahly 
due to the vasomotor disturbance. 


Durham considers 


that the urine indicates a serious diminution 


of the metabolism. 


Morbid Anatomy.- -The morbid anatomy and histopathologv 
have been studied bv numerous observers, among whom the in¬ 
vestigations of Wrigiit, Duerok, and Scheuhe must be especially 
mentioned. In acute cases there is always some tvdeinn, but at 
times this may be excessive, and the veins of the neck are swollen. 
Hypostasis is always well marked, but may be excessive, especially 
about the face. There is often froth at the mouth. In chronic 
cases the body is pale, and may be swollen with dropsy or emaciated, 
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In the former the post-mortem rigidity develops quickly, and is 
well marked. In the latter, however, it is not so marked. On 
cutting into the body the subcutaneous tissues are usually oedema- 
tous. and the veins are filled with dark fluid blood. There is a 
varying quantity of serous fluid in the abdomen, the chest, and the 
pericardium, and there may be petechial hfcmorrhages under the 
viscera] pleura and pericardium in acute, but not in chronic, cases. 
The throat and tonsils are generally congested in acute cases, 
but they may be normal - the larynx may be congested or normal. 
The mucosa of the trachea and brom hi may be (edematous, with 
the lumen full of fluid. The lungs may be congested and cedema 
tous, and may contain little air. 

The right side of the heart is always gieatly dilated in acute 
case:. and is also hypertrophied in older cases, but it is rare for tlie 
lefr ventricle to be hypertiophied. though it may be dilated to a 
moderate extent. The myocardium generally shows fatty degenera¬ 
tion, the s'riutmn is often absent, and segmentation and vacuolatiou 
oi the fibres, with-an increase of the interstitial tissue, can also 
be seen, and there, is a rouud-c* lied infiltration beneath both endo- 
and cpi-cardittm in acute cases. (1 hese changes are said by Scbenbe 
to be like those found m rabbits alter section of both vagid 

According to Wright, the entire nervous system of the heart is 
dimaged in acute cases, the cells of the bulbar nuclei and the 
nucleus ambiguus on both sides being swollen, witIi excentricallv 
placed nuclei and a disappearance of Nissl’s bodies in the processes, 
and to a less extent at the periphery. These changes may also 
be seen in the first and second pair of the thoracic ganglia, and 
in the intrinsic, ganglionic cells of the heart, while the vagal nerve- 
endings show' rounded droplets of altered myelin (neurokeralin?), 
especially near the nodes. In chronic cases only the vagi may show 
degeneration, the ganglia in the heart being normal. 

In acute c.i'.es the stomach and duodenum are marked]}* affected, 
the mucosa being hvperu-mic, wit h more or less marked luemorrhagir 
extravasations, and even at times effusion of blood into the lumen of 
the viscus. This inflammation may extend to the ileum, or very 
rarely even to the ca-cum. but Usually the small and large intestines 
show no'hmg abnormal, lor the acute irritation is located to the 
pylorus and the duodenum. 

Microscopically there is an acute congestion with round-celled 
infiltration. w*ith, according to Herzog, a verv large number of 
cosinophilc cells and necrosis of the glandular epithelium. The 
cells of Auerbach and Meissner’s plexuses are degenerate., and the 
nerve fibres in the stomach and duodenum also show' signs of 
degeneration. In chronic beri-bnri these gastro-duode.nal signs are 
absent. 

In an acute case the lymphatic glands near the stomach and 
duodenum are enlarged and congested. The liver is generally en¬ 
larged and congested, and at times in a nutmeg-like condition, and, 
according to Hewlett and Korl6, there may be extensive haemor- 
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rhagic patches. Scheube and Plehn draw attention to a round- 
celled infiltration of the interlobular connective tissue, which the 
latter calls a beri-beric interstitial hepatitis. The cells show fatty 
degeneration, cloudy swelling, and at times necrosis. The spleen 
may show some cyanosis, and be slightly enlarged and indurated, 
but usually it is normal. The wall of the gall-bladder may be 
(edematous at times: the pancreas is normal. The supr arena Is 
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may be pigmented and congested with vacuolated cells. The 
kidneys are usually swollen and hyperaunic. and there may be 
lremorrhages into the glomeruli, tubules, and pelvis, together with 
cloudy swelling and cellular infiltration. The ureters and bladder 
arc usually normal. 

The nervous system is markedly affected. The meninges of the 
brain ni iv be hyperaetnic, and there may be some hyperamia of the 
brai l stbvancc itself, and increase of fluid in the ventricles, but 
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the microscope shows nothing abnormal except in the bulb, where, 
according to Wright, there are the changes already mentioned in 
the vagal nucleus. Kustermann also describes acute degeneration 
of the vagal ganglia at the base of the fourth ventricle. 

The spinal cord is usually normal. Hamilton Wright and others 
have described degeneration of the cells of the posterior spinal 
ganglia and anterior cornua of the lumbar cord, together with 
atrophy of C,oil's column, in which histologically there is a thicken¬ 
ing of the glia tissue and a complete disappearance of the nerve 
fibres, with the presence of many granular cells. 

The- peripheral nerves are usually normal to the naked eye, bul 
may be. injected and haemorrhagic. * Scheube and Bad/, first showed 
that these nerves were degenerated, the muscular branches of the 
nerves of the limbs being most affected, but even the fine sensory 
cutaneous branches weie also attacked. The changes in the auto¬ 
nomic nervous system do not appear to have been closely studied, 
though several observers have recorded changes in the ganglia, and 
in the cardiac and oilier plexuses. 

The degeneration of the nerve fibres lias been carefully studied 
by Scheube, Baelz, Hamilton Wright, and Duerck. The neuro- 
keratin network becomes ii regular, and its meshes wider, while, its 
rods disappear. The medullary sheath becomes vacuolated, and 
its inner boundaiy ill-defined. In oilier places the ncurokcratin 
uetwoik condenses into small rosary-1 ike masses or larger lumps, 
somewhat regularly arranged. Later the medullary sheath breaks 
up into spherical or elongated masses separated by clear intervals. 
The axone undergoes first chemical changes, and then appears like 
a wavy cord, or as a series ol comma-likc segments, or twisted up 
into a coil. Finally, both axone and medullary sheath disappear, 
while Schwann’s sheath collapses, and so the nerve fibies become 
lost in the connective tissue of the endoneurium. Along with these 
changes there i> a cellulai infiltration of the perineurium, especially 
of the perivascular spaces, and also ol the endoneurium. These 
cells are said to be like a similar infiltration met with in traumatic 
lesions of nerves, and to resemble the granule cells of the central 
nervous system. When fully degenerated, the nerve may consist 
simply ol connective tissue. Regeneration has not been observed, 
but must occur—at all events, to some extent--in cases which 
recover. 

The muscles show atrophied and normal fibres side by side. The 
diseased fibre first loses its striation. and becomes oval or round in 
transverse section. A colloid degeneration occurs, with prolifera¬ 
tion of the nuclei of the sarcolemma. The fibre now appears of a 
homogeneous grey colour, and is very brittle. As it atrophies the 
connective tissue of the muscle increases in amount. The bone- 
marrow is said to be normal. 

Symptomatology. —As the cause, of the disease is unknown, and 
the invasion is insidious, the incubation period is also unknown. 
Hamilton Wright places it at some ten to fifteen days. 



SYMPTOM A TOLOG Y 


1685 


The disease is insidious in its onset, and is characterized by 
gastro-intcstinal, cardiac, and nervous symptoms. For purposes 
of description three types may be recognized— viz., (1) the acute 
pernicious form; (2) the typical form: (Si the rudimentary form. 

1. Aeute Pernicious Form. The acute pernicious form may 
exhibit itself in several ways. The most acute is when the person, 
without previous illness, suddenly dies, and the autopsy reveals 
that he has died of beri-beri. 

The more usual history is that the patient feels a disinclination 
for food, followed in a short time by a sensation of depression or 
pain in the epigastrium, and nausea. Tenderness is evinced if 
pressure is made over the pylorus or duodenum, while the throat is 
seen to be congested. The temperature is usually normal, though 
slight febrile rises have been recorded. Soon the heart symptoms, 
characteristic of the attack, appear in the form of a sensation of 
oppression over the heart, throbbing vessels in the nock, epigastric 
pulsation, cardiac palpitation, ami dyspwvn. while the slightest 
exertion increases the pulse-rate markedly. The right side of the 
.heart dilates, and ha-inic murmurs are heard. As a result of this 
cardiac disturbance the urine diminishes and dropsy appears, but 
this varies from being trivial to fairly considerable, with effusion 
into the pericardium, pleura, ami peril oncum. 

There may early be found patches of anesthesia or hyperesthesia, 
particularly in the course of the anterior tibial and musculo¬ 
cutaneous nerves. Paralysis now appeals, and may be slight, or 
may be so extensive as to prevent all \ohmtary movements, amt 
at the same time the. anesthesia may increase considerably. 

Sooner or later the cardiac symptoms become worse: the peri 
cardial distress becomes agony, the lungs become engorged, anti 
the unhappy individual, unable to obtain proper aeration of his 
blood, gasps for breath with open mouth and expanded nostrils, 
while the pupils dilate. 1 lis fact* becomes cyanosotl, his extremities 
cold, and he becomes unconscious, and shortly dies of cardiac 
failure. During this dying agony the mind is clear almost to the 
last. The duration of such an attack is from twelve hours to a 
few days. 1 

2 . The Typical Form.— The typical form of the disease begins 
insidiously with malaise, lassitude, loss of appetite, dhll pain in the 
stomach, tenderness on pressure over the pylorus and duodenum, 
headache, difficulty of breathing and palpitation, often some 
oedema along the shin, exaggerated knee-jerks, and a sensation of 
heaviness in the limbs, especially in the legs. Sooner or later a 
difficulty in walking sets in, and the knee-jerk diminishes and dis¬ 
appears, or the patient may suddenly find himself on wakening in 
the*moruing unable to raise himself. If he is capable of walking, 
the gait is peculiar, somewhat resembling that of locomotor ataxia, 
but generally being more of the ' high-stepping ’ type, the foot 
being raised with difficulty from the ground, brought forward 
with a jerk, and lowered abruptly. He walks with a support, and 
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often with the legs wide apart, in Older to give stability to his 
locomotion, lie cannot stand long with closed eyes, and complains 
that he feels as though he were walking on something soft. In 
additiortlie suffers from cramp, and his calves are \ery tender, and 
sensations of pins and needles, burning, etc., may be felt. It will 
be noticed that the anterior tibial and the peroneal muscles aie 
mostly affected, and that often there is a tendency for the foot to 
assume the equino-varus position, and that ankle-drop is ofUn 
seen. 

The forearm* may also be paralyzed, and wrist-diop, with great 
Joss of power in the grip, may be noted. As the paralysis proceeds 
t he inuscleswastc, and electrical excitation ismncli altered. Miura's 
rule is that if the foot can be Hexed on the ankle, the excitation 
is only diminished; if only the toes can be dorsallv Hexed, thctc: 
is a partial react ion of degeneration; but if no dorsal movement is 
capable ol being made, then the reaction o| degeneration will be 
fully developed. 'I lie paralysis spreads to the muscles of the call, 
the. muscles of the llngh, and tin- gluteal region, and to those of the 
hand anil arm: then to the abdomen, ihe dtapluagm. tin* imer- 
costals, and the larvnx, and. in raie ease*, to the ultra- and extra- 
ocular muscles. 

Hotelier has drawn attention to jongkok, or squatting lest The 
person places both hands oil the lop ol the head, and slowlv squats 
down on his heels, and then rises up again. Inberi-beri litis cannot 
be periomiod. 

Associated with the paralysis there is at first hvperrestlicsia 
especially in ihe c.dl muscles: paresthesia, as already mentioned; 
and partial aivesthesia, which may be characterized by saying that 
the patient feels as though lie were touched through some protecting 
cloth. 1 here is also loss of sense <»t heat, and cold, and pain. 'I His 
anaesthesia varies much in site and extent. Usually it begins about 
the feet and wrist, and moves upwards over the legs, thighs, fore¬ 
arms, and arms, and down into the fingers. It is litis numbness ol 
the fingers which incapacitates tin* patient from doing many simple 
actions. I hero is said to be a peculiar ring ol ana-sthesia around 
the mouth. Nte areas of loss of sensation do not correspond with 
segmental or nerve areas, but are remarkably patchy. The nerves 
of the affected regions may be tender. 

Lite heart is also markedly affected, being dilated, especially the. 
right side, with a diffuse apex-beat, a spacing of the sounds, so that 
the intervals may be nearly equal: while systolic murmurs may be 
heard, and reduplication ol the second sound is common, particu¬ 
larly over the pulmonary area. Palpilat ion and epigastric pulsation 
are common, as is pulsation of the carotids and veins of the neck. 
1 he pulse is usually much increased in frequency and low in tension. 
The great danger of the disease is death from sudden cardiac 
failure. 

The blood docs not show much abnormality beyond a certain 
. amount of a uremia. The different ial leucocyte count contains about 
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58 pur cent, of polymorphomiclcars, 30 per cent, of lymphocytes, 
4 per cunt, of mononuclear leucocytes, and 2 per cent, of eosino- 
philes. . „ 

The cerebrospinal fluid is generally normal. Lumbar puncture 
rarely shows, in our experience, any alteration of piossuie, although 
a few authors have noted an increase. 

The urine may be much diminished when there is oedema, but 
when this is passing off there is a large* increase in the quantity. 
The total solids arc said to be below normal, urea and chlorides 


being diminished, phosphates and indican being increased, and 
albuminuria being rare. 

Dropsy may or may not be present, but some (edema, most 
marked anteriorly in the logs, is a practically constant symptom. 
Tt usually negius along the slim in the form of a rather sola] <1 deni a. 
ft may spicad over the legs into the scrotum, 011 10 the abdominal 
wall, and into the I.u:e and arms, and is characterized by bring at 
times in peculiar localized patches, and if il takes place in the. 
muscles, gives rise to ail appearance like pseudo-hyperti opine 
paralysis. Along with the culaneom irdcma tlieie is niten exuda¬ 


tion into the. peiitoucal, pleural* and ponc.irdial cavities. 

When the dropsy is in.uked there inuv be agre.it diminution ol 
the urine. This dropsical condition is often improperly considered 
to lorm a separate vanotv ol the disease, and is called the 
‘ wet.' ‘ hypertrophic,' or ' drop-deal ’ lorm, while another variety, 
called * dry ' or ‘ atrophic' heri-beri, is mentioned by many 
authors, the two forms being merely the early and late stages ol ihc 
disease* 


riu* tongue is usually clean: the throat may be slightly con¬ 
gested; digestion is fair, but a large meal will increase the praconlial 
or epigastric didress. Vomiling is a bad sign. The. bowel*. are 
often constipated, tlu: temperature normal or subnormal. The 
urine may be diminished, increased, or normal in quantity, accord¬ 
ing to tlu* presence., t he passing off, or t lie absence of ivdcma. 

The larynx may he. paralyzed paiti.illv or completely, and the 
voice rendered raucous or 1 <»st. The lungs may be <edematous. 

in this condition the. patient may remain, at times better, at 
times worse, for weeks and mouths, and may pioceod slowly to 
recovery, with, of course, deformities if paralysis leniains, or may 
die suddenly ol cardiac failure when silting up or getting out ol 
bed, or from some complication. 

3. Rudimentary Form. --Then: is a rudimentary, abortive, or 
ambulatory form in which the symptoms are so slight that perhaps 
the sufferer does not seek medical advice, but in whom there may 
be first increase and then diminution of the knee-jerks, palchcs of 
anaesthesia, some muscular weakness, some gastric catarrh, and 
general malaise. Repeated attacks may 00111. 

Complications. —Whenever fever develops in a beri-beri patient 
there is sure to be a complication. The most common are tuber¬ 
culosis, dysentery, and malaria. 
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Sequelae. —Many authors rlo not believe in sequelae to beri-beri, 
but certainly there may be the contraction left after the paralysis 
and anaemia, and attacks of palpitation may occur. 

Diagnosis. —The principal positive signs on which to base the 
diagnosis arc: (i) l.oss of knee-jerks; (2) patches of anesthesia, 
and occasionally hyperesthesia, on the legs: (3) pain on pressing 
the calf muscles; (4) t edema along the shin: (5) absence of marked 
albuminuria; and (b) the absence ot fever. 

Suspicious early signs in endemic areas are loss of appetite and a 
desire for lighter tood. together with tenderness over the. pylorus 
and duodenum, with exaggerated knee-jerks. 

Several diseases have to be distinguished from beri-beri: first of 
all the different kinds of f>cnf>her<tl neuritis eg.,alcoholic neuritis, 
by the history and the general tremulousness: aisenical neuritis, 
by the abdominal pains and the dimrhn-a: lead paralysis, by the 
colic and the blue line of the gums. 

Secondly, dropsies due to heart disease an* recognized by the 
murmurs and the history ol rheumatic fever, or other infectious 
disease; kidney disease, bv an examination ot the urine: ankylo¬ 
stomiasis, by the ova being found 111 the la-ces: epidemic dropsy, 
by the fever and the absence of .in.est hesin and paralysis; malarial 
cachexia, by the enlargement ot the spleen, and perhaps the para¬ 
sites iu the blood; and kala-a/ar. by the enlarged spleen and liver. 

Thirdly, certain discuses of the s final cord ; myelitis, by the loss 
of control ovei the bladder and rectum: locomotor ataxy, by the 
Argyll-Robertson pupil: pellagra, by the skhi eruptions. 

Fourthly, certain intoxications, such as ergotism by the gan¬ 
grene and the historv. and lalhyrisin by the absence of tender 
muscles. 

Prognosis. ---The acute pernicious burn i-. always fatal, the rudi¬ 
mentary never. The general mortality vane*, in different countiies. 
as follows: - 

IVsf oil. 

Smn.i 1 '.i iif- l«i 711 

I long Ko |H-f, 

Mnl.ivn or 7 

i to 0 
^•5 to ,v 

But it apparently depends upon many things, of which the most 
important is the avoidance ol sudden cardiac failure. If the patient 
is treated carefully in bed the danger is much diminished, but if lie 
is allowed to sit up and move about the danger is great. Complica¬ 
tions aro most unfavourable. 

An attack does not confer an immunity. On the contrary, it 
rather predisposes to another attack. 

Observers who believe in the infections nature of the malady are 
generally of opinion that there are no 1 elapses, but that reinfections, 
even shortly after an attack, are common. 

■ Treatment.- -Tfip treatment is essentially symptomatic, the 
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patient being placed in bed, and care being taken to avoid anything 
which is likely to bring on cardiac failure. Especial care is re¬ 
quired if the patient gets up or moves about. A cardiac tonic, in 
the form of strophantlius or digitalis, is advisable, and amyl nitrite, 
nitroglycerine, or trinitrin should be placed at hand, in order that 
they may be used at once if a sudden cardiac attack takes place. 
If the attack is severe, with great embarrassment of the right heart, 
it has been advised to perform venesection, and remote, sonic 
eight ounces of blood. Oxygen is useful during the attacks of 
dyspnoea. For the paralysis si rychnine should be administ ered, and 
the muscles massaged to prevent atrophy and cramps. Electrical 
excitation is also good. 

If possible, the patient should at once be removed from the place 
in which he is supposed to have acquired the disease. 

Bruddon strongly recommends atropine either as the alkaloid in 
hypodermic injections of ,1,0 to grain, according to the urgency 
of the symptoms, or in the form ol the tincture of belladonna. He 
considers that the atropine is specially useful fii cases of dvspnura 
due to cardiac failure and pulmonary embarrassment, while he 
gives a mixture ol tincture of belladonna .1 draol rn. 1 nurture of 
scilla \ drachm, and citrate ot potash ! dracl m, in ^ ounces of 
water three times a day for thiee or more da\s. 

With regard to aiter-tieaiment, any deloimily, sr.ch as club¬ 
foot, must be rectified, as deseribed in woikson orthopa d.e sin gory. 
Fraser and Stanton have prepared a remedial agent on the 
lines indicated hv their researches, and this should be tried 
when available. Only harmless rice /.<*., brown rice with more 
than 0*4 per cent, of phosphorus pentoxidi*- should be gi\en 
to the patients, and care should be taken that it is cooked in 
ordinary pots, and not under, pressure. Tin*111-on and Simpson 
recommend a full diet with 1 ounce ol yeast and Jon gramnu s of 
katjangido-beaus daily. Chamberlain and Ycdder i» •commend 
that 5 c.c. of an extract ol nee polMiiugs be given daily i*> infants 
suffering from beii-beri. and this is administered in 20-drop doses 
every two hours. The patient must be placed upon a good nourish¬ 
ing diet, with plenty oi proleid and good vegetables, and nee 
should be eliminated from this diet. Careful nursing is necossaiy 
because ol the danger ol cardiac failure, and good hygiene is also 
necessary. 

Prophylaxis. Rice should he avoided as a staple article of diet, 
but if it has to he used it' should be in the. form of the Indian, country 
rice, or paddy, variously described as tin* cured, stale, unpolished, 
or parboiled rice. Croat care should be lahen with the cooking, 
for a good rice can be converted into a harmful rice by cooking, 
which should always be perfoimed in ordinary pots, and ne\w 
under pressure by steam. With regard to the different kinds of 
rice, Schiiffner and Kuenen find that Rangoon rice contains 0-42 to 
0*46 per cent, of Pj() 6 , while Siam and Ja\a rice is mijcli lower. 
They maintain that there should be a rice reform, and that a 
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minimum legal limit of 0*5 per cent. P,O b for dry rice should be 
imposed, or, failing this, the substitution ol other foods, lo make 
up the deficient ingredient, ami a strict coniiol of cuied rice— t.i\, 
white rice. Pregnant and nursing women especially should ha\ e a 
liberal diet and harmless rice. 

A good nourislung diet is most important. 

<iood hygienic surroundings- i.c., good ventilation, the avoid¬ 
ance of oveicrowding, plenty ol sunshine, and exercise in the opui 
air--may be men! loned. 

It is as well to thoroughly disinfect with ('lav 1011 gas or sulphur 
and formalin any room in which beri-beii patients have been 
liv ing, or any mlecicd house 01 shi]>. 

SHIP HI'.Kl-1>KKI. 

Svih'H\ w -Niiruvci.oi 1 U-ij I*t-i 1 Some .mllioiilirs consider ship 01 
Norwc^i.m Ixmi ln-u to lie.iscp.u.iic entity tiom Liu))ic..i] IxMi-heri, and believe 
it to In- ,1 (IcJicii-nrv dis'Mse t.ikma :m niieriiicdi.ite po^iiion lictworn true 
ti'Ti-Iien .ind scm\v CIiukmIIv*. liuwever, 1 lo* (oinlitiou is uinilicul with 
trnpn.il licri tx'ii, .mil unis tin* .s.ini(* course 


INFANTILE BERI-BEKI. 

Synonyms. 1 'hilipNvcs : Taon, taol snba. 

Iulanis nutsotl l>v nuuheis suileriug lu»m ben beri, and living on 
a delectiv 1: dietary in the Philippine Islands, stifiej fiom acienia, 
dyspepsia, and cyanosis, and olten die suddenly. Post-niorum 
investigations show degeneiatiousin the vagi, plurnics, intercostals, 
and anterior lihi.il nerves, but not so e.xirustve as in adults. 
Chamberlain, Vedder, An<hevvs. and others coneltide that this is an 
infantile beri-beii due to sonic deficiency in the mother's milk, and 
find that it causes 5(1 per cent, ol the infantile mortality in the 
Philippines. 

EPIDEMIC DROPSY. 

Synonym.- -Acute auamic diopsy. 

Definition.— Kpidemic dropsv is an acute infectious disease of 
unknown cause, characterized by lever, diopsy. an erytliematous 
eruption, and sometimes cardiac symptoms. but without paralysis 
or aruestliesia. 

History.— -In 1876-77 there was a great f{inline in Southern 
India, during which a dropsical disease, at the time called ‘ beri¬ 
beri,’ was noted. It is possible that this dropsical disease was con¬ 
veyed in some wav from Madras to Calcutta, for in 1877 there was 
an outbreak of epidemic dropsy for the first recorded time in that 
city. It appeared when the rains were over, and extended through 
the cold season into 1878, disappearing when the warm weather 
commenced in April. It recurred again, and followed the same 
course in the cold season of 1878 and 1879, and it disappetired in the 
warm weathei of 1880, reappearing this time in the warm weather 
of 1S81. It only attacked natives of India, but it spread from 
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Calcutta to Shillong, Dacca, and South Sylhet, and to Mauritius, 
by means of labourers passing through that town. Mauritius 
became infected in 1878, and was clear oJ the disease! in 1879. 

No further accounts of the complaint appeared until igoi. when 
it was again recognized in Calcutta and Madras. I n 1902 it occurred 
in the Barisal Gaol in Bengal, and in 1907 it occurred in Assam and 
the two Bengals. It is probable that during the intervening years 
it has really been present in some part of India, but has been called 
' beri-beri.’ Greig has come to the conclusion that it is a 
deficiency disease. 

Climatology. — lhe disease is met with in India and Mauritius, 
and generally in the cold season. Recently cases of this condition 
have been reported b\ Leporini fioin Ciieiiaica. 

^Etiology. --The causation of the disease is unknown, but then- 
are various theories—v.g., (1) that it is beri-beri; (2) that it is a 
post-dysenteric aua-mia or hydra-mi a; (3) that it is due to niliogcn 
starvation; (4I that it is due to eat mg Burma rice, the action ot 
which is explained in various ways; (5) that It is dal poisoning; 
(<>) that it is a special baett-rial diM-UM- conveyed ironi person to 
peison by the bed-lmg. 

This l.ulor is Del.mv’s theory, and is supported by the fact that 
the disease is epidemic, and spreads apparently by the agency of 
human beings, but not from man to man: that it begins with ail 
initial fever, and has a rash, and t hat there is a local house infection; 
and, finally, by its sudden disappearance and reappearance. (h lit r 
theories are that it is a ptomaine poisoning, or a bacillus in fish, or 
a rust or fungus on rice. 

Pathology. —No remarks can be made on this part of tlie subject. 

Morbid Anatomy.-- -Then; is subcutaneous o-dema and fluid in 
the peiiloncal and pleural cavities. The mouth and pharynx are 
uidematous, and the (esophagus may be ulcerated. The stomach 
is very congested, and may show ha-morrhagic patches, and the 
jejunum is congested, as are the mesenteric glands and the liver. 
The paucrcas is normal. The aryepiglottidr.an folds and the lungs 
are oedematous and congested, flic kidney is congested, and may 
show cloudy swelling, but the bladder is normal. The spleen is 
shrunken; the pericardium may be normal, but the heart is dilaied. 

Symptomatology. —Generally there are no distinct prodromal a: 
occasionally the onse.t of the disease is preceded by diarrha-a. 

Epidemic dropsy beginswith an attack of fever without any initial 
rigor, the temperature rising to 99° to 104° F-. and continuing of low 
type with remissions and, later, intermissions for a vat iablc period of 
time, sometimes as long as a month. Associated with the fever, 
and, indeed, the most constant and characteristic symptom, is the 
dropsy, which, beginning in the feet and legs, may spread up the 
thighs to the abdomen, and even to the hands, arms, and face. 

There is distinct amentia after the disease has lasted a little time. 
Rogers records a count of 3,090,000 erythrocytes per cubic 
centimetre, and a haemoglobin count of 54 to 65 per cent. The 
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colour index is said by other observers to be about normal, and 
the proportion of white to red cells to vary from 1 to 430 at the 
invasion, to 1 to 384 in the course, to 1 to 615 at the end. 
Leucocytes are apparently always increased in number, but only 
slightly. The differential count is: — 

* Pei Cent 


I , olymoq>honiu lt-a 1 s 
Lymphocytes 
Monomu-li-ars 
ICosinophilrs .. 


21-4 

n-7 

6*7 


No animal 01 vegetal parasites have been discovered in blood 
which is sterile. 

The condition of the urine is described as very variable, but there 
is no albumen and 110casts are to bo found. 

Effusions into the peritoneal and pleural cavities may take place. 
The alimentary canal is early irritated, and vomiting and diarrhoea 
are common occurrences. A rash appears early on the extremities 
in the dropsical areas: it is usually erythematous or ‘measly,' but 
vesicles and hainorrhages may be seen. Ana-ima. as remarked, is 
progressive during the disease, and there may be cardiac dilatation 
with h;emic murmurs. In severe cases there may he cough and 
dyspnoea, due to <edema into the lungs. Recovery is the rule, but 
death may occur from cardiac or pulmonary complications. 

Sequelae.- -The onlv sequela so lar observed is cardiac weakness. 

Diagnosis. --Epidemic dropsy shows the following characteristic 
signs; dropsy, slight fever, diairlui-a, rash, amentia, and no albu¬ 
minuria. 

Its diagnosis from hcri-beri is based upon the presence of fever, 
the persistence 111 some cases of the knee-jerk, the lack of paralysis, 
of painful muscles, and of aiuesthesia. Some authorities maintain, 
however, that in epidemic dropsy there is no fever and no rash, and 
is indistinguishable from ben-ben. 

Prognosis. The prognosis is favourable except in the aged, tl*e 
case mortality being only 2 to 8 per cent. 

Treatment. Host 111 bed and the administration of calcium 
chloride, or iron and strophanthus, are the only remedies usually 
required. High temperatures should he treated by diaphoretics, 
quinine, and sponging. 

Prophylaxis. Segregation and disinfection are recommended, but 
no rational prophylaxis can be advised so long as the cause remains 
unknown. 


POTTER’S DISEASE. 

In iqi3 Potter in Jamaica described a disease which began with 
numbness, tingling cramps, loss of power, loss of hearing, and defec¬ 
tive vision, without skin or mental symptoms, oedema or cardiac 
symptoms. Both sexes are attacked .generally after puberty and 
in rural districts. Whole families may be attacked. 
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WAR ZONE (EDEMA. 

In soldiers, prisoners of war, and refugees, having a very scanty and un¬ 
suitable diet an cedcmatous condition of the legs and feet is far from rare. 
It is a deficiency condition more closely related to scurvy than true beri-ben. 
It should be ditierendated by blood examinations from a clinically similar 
condition due to malaria. 


TROPICAL (EDEMA. 

Some years ago we called attention m Ceylon to an cedcmatous condition 
of the legs, seen especialvin new-comers .and tourists in the hot season The 
whole leg from below the knee is atiected. but if the person wears boots 
tightly laced, the loot and ankle do not show any (edema. There is no 
an.csthesia, the knee-jerks are normal, and the general condition is good. 
Tho condition is not related in any way to lieii-bcn or scurvy and is not 
intluenced by a change of diet. It disappears rapidlv on going to the hills. 
The same condition has been recently recorded by Marshall from the Red Sea 
and Bngdad 
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CHAPTER LXXII 

TROPICAL POISONINGS 

General Ucinarks—Ackee poisoning—Onyalai -Helot cnees. 


GENERAL REMARKS. 

We have already defined a poison and discussed criminal poisoning, 
accidental poisoning, stimulant and sedative poisoning, and the 
poisons used in trial by ordeal in Chapter X. (p ihi), in which we 
gave a brief outline ol the symptoms produced by a number of these 
poisons, as well as some few remarks with regard to treatment. 

There, however, remains one form of accidental poisoning, to 
which vve have already referred on p. 173, to which special reierence 
may be made here, and t hat is ackee poisoning, which was long known 
as the vomiting sickness »J Jamaica, and was included in the clinical 
part of the last edition. 

This particular variety of poisoning might also be looked upon as 
a fonn of vegetal food poisoning, a subject which is considered in 
Chapter Xiri., p. 193. 

Other forms of poisoning, such as arrow poisons, animal poisons, 
trade poisons, can be (oimd in Chapters XI. (p. mid XII. 
(p. 187). 


ACKEE POISONING. 

Synonym. —The vomiting sickness of Jamaica. 

Daflnition. —An acute and often laial illness, occurring mostly 
in children and to a less extent in adults in Jamaica, characterized 
by sudden onset, persistent vomiting, causing in fatal cases collapse, 
aiid biought about by eating the unsound fruit of the ackee tree, 
Blighia sapida Koenig, or drinking the water in which such fruit 
has been cooked. 

History. —bor many years the term '\omiting sickness’ was 
applied to any disease associated with this symptom, but as various 
diseases became differentiated and better diagnoses were made, it 
became evident toTurton in 1004 and to Kerr in 1905 that there was 
a definite disease in Jamaica to which the term could l.c applied. 

This disease only appeared in the cooler months, and was asso¬ 
ciated with vomiting and convulsions, and a death-rate of 80 per 
cent, to 90 per cent., the end coming in a few hours. 

In ioo6 Branch considered it "to be a syndrome, and men- 
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lioned the ackee, without, however, being definite as to its causal 
effect. 

In 1912 Potter, after considering cerebro-spinal meningitis, 
ptomaine puisoiling, ackec poisoning, and cassava poisoning, came 
to the. conclusion that it was a phase of yellow fever. 

In 1913 Scott suggested that it might be fulminating cercbnl 
spinal meningitis, and in the same year Seidel in opposed the yel^B 
fever and the meningitis views ami believed it to be a 
disease. 

In 1015 Scott, as a result of an investigation into an outbreaPat 
Montego Pay. found that in the majority of cases ackees formed part 
of the last meal taken in health, and that they could not be excluded 
in a single can*. Persons taking soup or pot-water made with 
ackees developed symptom* in two hours, and death nearly always 
resulted. 

The ackee is the fruit 01 ,iril of 7 ilighia sapid a Koenig, belonging 
to the natural order Sapmd.iow, and, being a native of West Africa, 
is merely an introduced plant in Jamaica. 

Only unsound acker* cause the symptoms, and an ackee is un¬ 
sound (1) when it is unopened: iz' when it 1* picked from a decayed, 
bruised, or broken branch: (31 when it has been lorced open; 
(4) when it has a soft spot. 

In 1917 Scott confirmed tins lew as to the causal effect of the 
ackee. and by his experiment* upon animals demonstrated the nature 
of vomiting sickness. 

Climatology.- -So far the disease i> only known in Jamaica, but 
it must be remembered that the tree is a native of West Africa. 
We, however, do not know whether the fruit is used as a food in 
thiscountry, and. at all events, up to the present no one has reported 
the poisoning from thru p:nt of the world. 

/Etiology.—Vomiting sickness is caused by eating the unsound 
fruit of Wig hi a sapidu Koenig, the ackee plant, or taking the soup 
or ' pot-water ’ made with this fruit. These latter are the more 
severe cases, because the poison appears to be extracted by boiling 
with water. Alcoholic extract of unsound ackees is not poisonous. 
The watery extract, on the other hand, when administered to cats 
and dogs.prorlneed the same symptoms and mortality rate as in man, 
and after death the same post-mortem signs were found. Herbi¬ 
vorous animals are unaffected. The poisoning takes place in the 
months from November to April, which corresponds with tfie 
ackee season. Several members of a family arc taken ill at one and 
the same time, as would !>»• expected fiom a food poisoning. It also 
occurs among near neighbouis in the settlement, and is rare in white 
children and Bast Indians, being confined to the children of the 
indigenous population. There is-nb indication that sex plays any 
part in the (etiology, which must he looked upon as an acute poison¬ 
ing. A case of known aekee poisoning occurring in man showed the 
same symptoms, cause, and post-mortem changes as cases of 
vomiting sickness, and as the cxperimcntal animals. 
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Morbid Anatomy. —There is a general hyperaemia, with a tendency 
to haemorrhages in various organs. The mucous membrane of the 
stomach and the bowels is congested, while the lumen of these 
organs may contain a dark slimy substance. There is fatty 
degeneration in the liver and kidneys, and in the former case this 
change is said to be more, acute, than in phosphorus poisoning. 
Microscopically necrobiotic changes are found in the cells of the 
liver, kidneys, and pancreas. 

Pathology.-- The illness conies on suddenly in a person who lias 
previously been in perfect heallh. and is characterized by primary 
or gastric vomiting, followed by a few hours of temporary cerebral 
vomiting, whiclr is rapidly followed by convulsions, coma, and 
death, the average duration of the illness being twelve and a half 
hours. 

The poison appears to he an irritant to t lie stomach, and to cause 
vomiting, which may rid the body of it, when the patient rapidly 
recovers; but if it remains in the system it arts upon ilie nervous 
system, causing the cerebral \waiting, convulsions, and coma, 
which, apparently, always end in death. 

Symptomatology. - -Somewhere about midnight a child wakes up 
and complains of pain m its stomach, in a little time vomits its 
last meal, and alter this feels better. In certain cases no further 
symptoms occur, and there is t rapid recovery. 

More usually, however, alter a period oi temporary relief the 
vomiting commences ag.i in. and maybe accompanied by fever, while 
the vomit consists ol 1 rot by mucus. These symptoms continue 
until the child passes into a state of collapse, with cold sweats, a 
weak and rapid pulse, and irregular respirat 1011s. 

These symptoms invariably lead to death, winch is pieceded by 
convulsions. 


Variety.- I n rare cases t here is no \ oiijit iug, and only t ho cerebral 


symptoms, drowsim- 
This is the so-called 


ss, convulsions, and coma, leading to death. 
‘ vomiting sickness witlioul vomiting.’ 


Diagnosis. -The cardinal points in the diagnosis are:—Its 
endemicity: its seasonal prevalence; its sudden onset in mem¬ 
bers of one family or in neighbours: in native children without 
regard to sex: the quick complete recovery of some cases, while 
others, after showing cerebral symptoms, end fatally: and finally 
the ovideiv e of having partaken of a meal containing ackers or their 
extracts. It can be diagnosed from yellow Jever by the absence of 
the black vomit, and from cerebrospinal meningitis by an absence 
of Koenig’r sign and of the meningococcus. 

Prognosis.- -This is very bad, as some Ho fo qn per cent, of the 
patients die. 1 f reco\ erv is to take place, it is rapid and complete. 

Treatment. -No specific treatment is known. 

Prophylaxis. — Instruct the people not to use unsound ackees. 
This lias been done, with the resul. that in if)i(> there were only three 


deaths from vomiting sickness in Jamaica. 
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ONYALAI. 

Synonyms. —Edyuo (Bukoba); Kafmdo (Congo). 

Definition. —An acute disease of unknown causation, characterized 
by the appearance of bulla: containing blood on tlu* surface of the 
body, the tongue, soft palate, or buccal mucous membrane. 

History. —The disease was discovered by Yale Massey in Angola 
in 1904, and fully described by Wellman later in the same year in 
Portuguese West Africa, and by Feldman, in 1905. in East Africa, 
where it is called ‘ edyuo ' by the natives of Bukoba. Mense (1906) 
thinks that the ' kafiudo' disease of the Uuyamwezi people of the 
Congo is the same disease. Hremorrhagic bulla- iff the mouth, but 
without general symptoms, have been described by Maxwell in 
Changpo, South China, as being due to the accidental introduction 
into the mouth of a kind of spider's web. 

jAStioIogy. —This is unknown, but Meuse thinks it may be some 
kind of poisoning, perhaps with some species ol the Kuphorhiacea:. 
Wellman considers that it is not a manifestation of malaria; nor 
is it a vegetal poisoning, nor a snake-poisoning, though the bite 
of liiiis arietans, the puff-adder, simulates some cases closely. 
Neither trypanosomes nor bacteria were found. It is not a pur¬ 
pura hsemorrhagica, nor Henoch's purpura, nor Schdnlein’s disease. 

Symptoms. —The onset i< sudden, and is accompanied by lassitude 
and a dazed appearance. Sometimes tlv parotids arc tender, and 
the eyes may be somewhat reddened, and in about f>6 per cent, of 
cases there is a slight rise of temperature. Numbness and pain in 
various parts of the body may be noted. 

The appetite is pool: bulla- may bo seen on the tongue and in 
the mouth and pharynx, while they also occur in the oesophagus, 
stomach, and bowels. The. tongue is swollen and painful. Vomit¬ 
ing of blood is not rare, and bloody diarrhaa may take place. 
Haimaturia has been noted, and cerebral luemorrhagc, with the 
usual signs, has been seen. It is believed that ha*mbrrhage into 
the pancreas, liver, and spleen, may take place in some cases. 
Bailee may also appear in the skin, ranging from the size of a split 
pea to several inches in diameter. The typical bulla:, whether on 
a mucosa or in th.- skin, extend deeply, involving the submucosa 
or the corium, and are crossed by fibrous trabecuhe, in the meshes 
of which lies partially coagulated blood, which appears dark 
through the skin or mucosa. The red corpuscles are not disin¬ 
tegrated, and can be seen by the microscope. 

The disease is said to have a tendency to recur two or three 
times. 

Diagnosis. —The diagnosis from snake-bite may be effected only by 
the history, as the bullae may not he visible on the skin or mucosa. 
Malaria can be excluded by the blood examination. Schonlein's 
disease, or peliosis, is diagnosed by the rash, painful swelling of 
the joints, and the purpuric eruption. Henoch’s purpura is met 
with generally in children, and has joint symptoms as well as a rash. 
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Prognosis. —Wellman reports three deaths in fourteen cases, and 
says that the malignancy varies in different seasons and districts. 

Treatment. —Wellman thinks that arsenic in full doses is the best 
treatment. lie says the natives use empirically Geigera wdlmani 
Hutch and Albizzia anlhelmintica A. Broga. Massey recommends 
lar«e doses of bicarbonate of soda and cod-liver oil. 
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CHAPTER LXXIII 

PELLAGRA 


Synonyms—Etymology— Definition —History— Climatology—/Etiology— 
PalholugvMorlwl an.itoniy -■ 1 lislopathologySymptomatology— 
Diagnosis— Prognosis -- Tie«i tmeiit - Prophylaxis—References. 

Synonyms. — It'ilmn ■ l umr Sal-o, Smttatura ili Sole, Malaltia della Miseria, 
Alai del Sole, M.ikulki dell.i ln-olazione <li Primaveia. Risipola Lombanla, Rial 
della S]Hen/.i, Mai del Padrone, letinlura di Soli 1 . Cattivo Mai* 1 , Mai della 
Vijiera, Calmedel l - \gato, Salso, Pi l.mdii.i, Pellarclla, Pellarina, Psyehonemo- 
sis Maiili. a, Mai Kow>, Ma’iiiisiniis. Li-pr.i Itnliia Maidna, Scorlmio Montano. 
Seorbulo \lpino. Elephantiasis lialn.i. s fnnt'h: Mai de la Rosa, Mai 
d'Asturias. Mai del liigado, ( aim del lli^ado, Ksi a mad m a dellligado, l'lema 
Salada. J : m>ch ■ Malailie de l»i Teste. I.a < i.ile de Saintt lgnai e, Mai de Saint 
Aina ns, Al.il ties S.un1es Mains. Mai civ .".unti Rose, Mauve is Dartre, (icruian : 
Der LoinliardiM.lie Aussatz. Ji'mnn-nunH : Dub.i Ti.injdor, liana Tranjdor, 
J’arleala, Jupuiula. Crt-h. Ci.en Elephant 1:1 1111 Jii vf>twn : Insluip, 
Qusliul, (io'l.11, Lahouh. Smith .Inm-iiif : Chitliisino. 

Etymology.- - The name ‘pellagra’ is an Italian word, possibly 
coined bv the peasants from two word*- pclle. meaning 1 skin,’ 
and at’ra, meaning ‘ nuifjli ■ though other possible origins are also 
given. It was intioduced into medical literature by Frapolli in 
1771 in his work, ‘ Auimadversiones in Morbum Vulgo lVlagram.’ 
when ho spelt it with only one / instead of with two. 

Definition- -Pellagra is an endemic disease, usually of long 
duration and of unknown causation, which is chaiacterized by 
cutaneous, gastro-intestinal, and nervous symptoms, which under¬ 
go exacerbations at recurrent intervals, usually in tlie spring or 
autumn. 

History .---When it is considered that pellagra has been over¬ 
looked in 'piite recent years in America, Scotland, and England, 
and probably in many other part sol t lie world, it will not bethought 
to be astonishing that ancient literature is silent as to its existence 
in Europe, but the absence of these references by no means proves 
that the disease itself was not present. Stnimbio finds that some 
of the symptoms mentioned in Hippocrates may be those of pellagra, 
and says that his description of ‘ Sollicitudo ’ indicates a disease 
resembling the mental condition found in pellagra during an acute 
exacerbation. We have searched through Hippocrates, and have 
been unable to find anything which to our mind bears any resem¬ 
blance to pellagra. The peculiar symptoms from which St. Francis 
of Assisi, who lived in a district which to this day is pellagrous, 
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suffered, markedly resemble pellagra, as he had an eruption upon 
his hands and feet, associated with an extraordinary mental condi¬ 
tion; but though these speculations arc interesting, they are far too 
uncertain to be of any use in determining the interesting point as to 
whether pellagra existed in Europe before the introduction of maize 
by Columbus. In 1578 the disease seems to have been known in 
Milan as * pcllarella,’ but was confounded with eczema, leprosy, 
erysipelas, and scurvy, and 
no real importance can be 
attached to % simple name 
unaccompanied by any de¬ 
scription of the disease to 
which it was applied. A 
slightly more definite refer¬ 
ence is found in 1713 in 
Kamazzini's work, ‘ ]>o 
Morbis Artiiicium Diatrib.i,’ 
under the heading ‘ Agri- 
col.'u,’ where he say-.: ‘ Eas- 
dem ob causas, iis persape 
oontiugunt doloros culici et 
affect o ifip])ocoudiiaca 
quatn i]>si appellant, il mat 
del Padrone.' 

The recognition that the 
cutancous, gast ro-intest ina 1, 
and mental symptoms ex¬ 
hibited by the suflerers 
constituted a clinical unity 
was first made by Caspar 
Casal on March 2 h, 17J5. 
but, unfortunately, was not 
published until 17O2. when 
his work, 1 Historia Natural 
y Medica del Principado de 
Asturias Sequida de la 
Descripcion de la Kiifor- 
inedad conocida por el Yulgo 
con il N ombre <le Mai de la 
Rosa/ appeared. Casal gave, 
arepresentationof tlie disease 
(Fig. 736), showing the eruption around the neck and down the front 
of the chest (called Casal’s necklace), and on the ilorsa of the hands 
and feel. With Sainhon one of us has visited the Oviedo district 
of Lhe Asturias in North Spain, where Casal first recognized pellagra, 
and find that, as regards t lie cases along the R ivei Nero the disease 
exists as it did in his days. On December 2, 1740, a learned monk 
named Foijoo wrote to Casal stating that 1 Alai do la Rosa ’ existed 
m his nut ive country, Galicia. Ik 1 fore Casal’spublic.ition appeared 



Fig. 73O. —Hal Dii la Kosa. 
(After Casal.) 
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the celebrated Thidry visited Madrid, where he met Casal, and was 
shown cases of pellagra, and afterwards he observed one case him¬ 
self. On his return to Paris he wrote a paper entitled, * Description 
d'une Maladie appellee Mai de la Rose aux Asturics,’ which was 
published in the second volume of Vandermonde's journal called 
‘ Recueil Periodique d'Obser vat ions de Mcdccme, de Chirurgie, et 
dc Pharmacie,' in May, 1755. It is pleasing to record that not 
merely did Tliierv give a most excellent description of tlic clinical 
signs of pellagra, but he also gave full credit to Casal for his, as yet 
unpublished, great discovery. 

These publications of Casal and Thiery laid the foundations of 
the modern knowledge ol pellagra. We will now turn to the various 
countries, and study, very briefly, the history of the disease therein. 

Italy .—Early in the eighteenth century the disease appears to be 
well known to the medical men of Cremona and Cremasco, as well 
as to Antonio Terzaghi at Sesto Calcndc on Lago Maggiore, and to 
Francesco Zanetli. who recognized it in 17O9 at Canobis, also on 
Lago Maggiore. It will thus be seen that pellagra, hinted at 
in 1578 in Milan, written about by Kamazzini in 1713. had become 
a disease well known to the general practitioner and peasantry, and 
only required an historian to become recognized by the medical 
profession. This historian was found in Francesco Frapolli, one of 
the physicians in the large hospital in Milan, who in 1771 published 
his work, ‘Animadversiones in Morlmm Vulgo Pclagram,' in which 
for the first time the word' pellagra ' (spelt with a single /) was used. 
This work, followed by those of a number of authors, drew more 
attention to the disease, with the result that the Patriotic Society 
of Milan offered a prize for tlic best essay on the subject, while the 
Kaiser Joseph founded a special hospital for pellagrins, and placed 
it under the charge of Gaetano Strambio, whose justly celebrated 
work, 1 De Pellagra,’ appeared in three volumes during the years 
1786-1789. In 1787 two young Dutch doctors, Jensen and Hollen- 
hagen, and a young Frenchman, Levaclicr de la Feutrie, visited 
Italy to study pellagra, concerning which they published reports 
on their return to Holland and France. In 1799 Chevalier gave 
an account of Jensen’s work in the London Medical licinexc and 
Magazine. In this way t he knowledge of the disease called pellagra 
started and spread. 

In the meanwhile a disease called ’ Scorbuto Alpino ’ had been 
definitely recognized by Giuseppe Antonio Pujati in 1740 in Felt re, 
to the north of Venice, and the same disease was found later by 
Antonio Gaetano Pujati, the son of Giuseppe Antonio Pujati, and 
Nascimbeni in the Venetian Friuli, and this disease found its his¬ 
torian in Odoardi, a pupil of the older Pujati. who in 1776 published 
his work, ‘ Di Una Specie Particolarc di Scorbuto,' in which an 
account of Professor Pujati’s discoveries was given. In this way 
the knowledge of the disease * Scorbuto Alpino ’ was started, so 
that in Italy at this time therQ were described two separate diseases 
under different names, and found in different regions; and it was 
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not till Fanzago in 1780 published his work, * Memoria sopra la 
Pellagra del Territorio Padovano,' that those two diseases were 
recognized to be one and the same. After this date the literature 
concerning pellagra increascd’considcrably, but no work of great 
importance appeared until 1810, when Marzari published his book, 
' Saggio Medico-Politico sulla Pellagra e Scorbuto/ in which he 
laid stress upon ‘ maize' as the principal ^etiological factor in the 
disease—a view which had previously been mentioned, but not 
so forcibly, by Casal and others. The importance of this work is 
that, ever since its publication, the maize theory in some form has 
been generally adopted in Italy. Marzari was of the opinion that 
it was the deficiency of the gluten in the maize which was the main 
agent of the disease', but he also suspected toxicity. From Marzari’s 
time there are very numerous publications, among which may be 
mentioned those by Henry Holland in 1S17 on the pellagra of 
Lombardy, published in the Medico-Cliirurgical Transactions, and 
by Zecchinclli in 1818. 

Balardini in i8 .|5, in his work entitled ‘ Della Pellagra, del Grano 
turco quale Causa Prccipua di quella Malattia c dei Mczzi per 
Arreslarla.' promulgated the view that the causation was a fungus 
growing in the maize, which fungoid growth wascalled ‘Verdcrame/ 
and was thought to be duo to Sporisorintn waiclis. This publication 
was of ttie greatest importance, as it afforded an explanation as to 
why the disease should attack some people and not others, and thus 
gave the maize theory greater importance. This subject was 
further studied by Costallat and others, who produced symptoms 
in chickens by feeding them on maize containing verderame, which 
were said to resemble those of pellagra. 

In 1872 Lombroso began to study pellagra, and continued to do 
so t ill he died in 1909. He believed that the disease was an intoxi- 
cation produced by the toxins manufactured by organisms, harm¬ 
less in themselves, and growing on maize. More recently a view 
has been promulgated that the disease is due to good maize, which 
in certain people produces the sympt« ms of the disease, and in 
others does not. Such, briefly, was the condition when Sambon in 
1905 began his work, which he has continued up to the present 
time. This work, which is mainly epidemiological, has thoroughly 
shaken, if not completely destroyed, the maize theory, and has 
brought forward many tacts which support strongly a parasitic 
theory of the causation of the disease as well as a probability of the 
infection being spread by one of the biting flies. 

Spain .—The discovery of the disease by Casal in 1735 in the 
Oviedo district of the Asturias has already been mentioned, as well 
as the fact that Feijdo had recognized it in Galicia. The next 
publication is by an Englisliman, called Townsend, entitled ‘ A 
Journey through Spain,’ and published in three volumes in London 
in 1791. In the second volume, on p. 10, there is a short clear 
account of * Mai dc Rosa.’ This is the earliest known account of 
pellagra in English. In 1820 Eximeno made an inquiry into the 
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disease, and came to the conclusion that' Mai del Higado,'' Mai de 
la Rosa,’ and pellagra were one and the same disease. In 1835 
Mendez Alvaro recognized pellagra in the malady called * Flema 
Salada,’ and in 1847 Henriqucz showed that' Mai de Monte ' was the 
same disease. In 1849 Roussel visited Spain, and recognized that the 
disease 111 France and that in Spain were the same clinical entity. 
Since that date, many excellent works have been published in Spam 
on pellagra, notably by Calmarza and Rocil, while ot late the disease 
has been carefully studied by Huiteras, I'itlaluga, and the physicians 
of Oviedo. 


The maize theory of the letiology of pellagra has never gained 
credence in Spain, and hence the term ‘Spanish pellagra,’ or a 
pellagra not due to maize, has been iiM*d by some Zeists as a medical 
synonym for a hoax. 

Portugal. —Pellagra is known to exist in Portugal, hut we are in 
the same condition as older writers, in that we can give no liistoiy 
of its recognition or spread. 

France.- -Wo hate already noted Thiery’s publication in 3755, 
and the fact that in 17S7 .1 voting Frenchman, Lovacher de la 
Foutrie, proceeded to Italy to «.tudy the disease, concerning which 
he subsequently published an units in iNoj and i8<f»: blit it was 
ilame.au in 1N1S who liisi r cognized the disease in France as 
occurring at ouiul Tcste-de-Jhich, in the Plain of A readmit, llameau 


was not acquainted with the literature which had sprung up con¬ 
cerning pellagra, and his obsen at ions were in reality a rediscovery 
of the disease. In 1S29 he read an excellent dissertation on the 


subject before the Society of Medicine of Bordeaux, under the title 
‘Description d’unc Maladie Nouxello.’ It would appear that he 
considered it to he an infection in some wa\ acquired from slice}). 
In all ho observed 110 less than seventy-six cases. 


There is, however, evidence 111 favour of the suggestion that 
pellagra had long existed in Franco, and this is to he found in the 
fact that the peasants used to call the disease ‘ Mai de Saint Amans,’ 
because there was a statin: to St. Amans in Rascons which was 


always moist, and this moisture was used by the. pellagrins as an 
application to their eruption. According to Roussel, there was 
another curious custom followed by the peasants of the Landes, 
which was to visit a certain statue in which the Christ us was repre¬ 
sented with rid hands. The priest was wont to apply an ointment 
to these hands, from winch the suffriers removed a little of the 


ointment and applied it to their own inflamed hands, feet, face, etc. 
From this interesting ceremony the. disease was called the ' Mai des 
Saintes-Mains.’ Other popular names, such as ‘Mai d* Arouse ’ 
and ' Mai de Saintc-Rosa,’ tend to show that the common people 
were well acquainted with the disorder. Sambon has also iniormed 
us that some of Napoleon’s soldiers became affected by pellagra 
during the campaigns in Italy, and certainly cases are recorded in 
the Hotel I)ieu and in the Hopital Saint-Louis, while Jourclan 
-published a paper on the disease in 1819. 
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Bridre dc Boismont in 1830 drew attention to the fact that 
pellagra occurred around Paris, and in 1847 Ardussot showed that 
the ‘ Maladle de la Teste' of Hamcau was pellagra. In 1843 
Marchand, after investigations extending from 183(1 to 1*842. em¬ 
phasized the tact that pellagra was essentially a disease of the 
country, and not of the town. In 1845 appeared Roussel’s account 
of his researches in France and Spain, to which relerencc has already 
been made. In 1805 Billed published his account ol asylum pel¬ 
lagra as a pseudo-pellagra - that is to say. a pellagra not due to 
maize. Sambou and one of us ha\o investigated the pellagra of 
the Landes, where the disease lus greatly diminished, ami this 
appears to In* associated a it It a diminution in the malaria of the 
same region, which appears in he due m part, at least, to the im¬ 
proved cultivation, ol the s»il, the drainage of swamps, etc., and 
the stocking of the water* with fish. 

Austria. I’he disease was liist uuiiced in the i viol, where it 
is still very prevalent, and where 11 is being ably studied l#v 
Merle, Weiss, and others. In 171)] Nicolas and jainbon reported 
its presence near Vienna. 

11 angary and Roam,niia. In iS jn Laohaise drew attention to an 
epidemic of ptllagia m Konimima. 111 1S50 Julius J lieodori reported 
its presence in the Danube provinces, while 111 i 8(>2 Bouchard 
pointed out that Sigmund said that the Hungarian pellagra existed 
solely in the vast plains burdeimg the River- Danube and '1 lieB* 
—i.c., in the A Hold -which were ollen covered by inundations. It 
is interesting to note that these rivers have been regulated, and 
that the disease is *aid to have cousideiahly abated there. Be. that 
as it may. there is to our personal knowledge a consult table amount 
of pellagra in Transylvania, wlieie it lias been studied by Hollander, 
Kaiser, and others, ami in Koiimaui.i, where Babes says there aie 
mure than 200,0011 cases. 

Macedonia. Cases of pellagia have been obsetved by us in 
Macedonia. 

The- Hrilish Islands. Though reported as long ago as iSbo by 
Brown, ami again in nji.tjby t'.ianston J ow 111 Scotland, no attention 
has been sciiouHv panl to the tlisease until leeeiilly. when Sambon 
and one of us, sentchmg through the British Blands, came across 
eases in both Scotland and Bug la ml. and it appears probable that 
more definite informatioifwitli regard to 1 Jn* spread of pellagra in 
Hiese islands will soon be forthcoming. The iuteirsi with regard to 
these cases is that while it is impossible to mathematically exclude 
all possibility that a patient had never tasted a giaiu ol maize, still 
it would be straining the maize hj’poihcsis to an unjust triable extent 
to try to make it apply to all of these 1 ases. li is inteiestmg to 
note that pellagra has been found as far 11011I1 a* the slictlaid 
Islands. Ol late years cptuo a number ol ease* oJ pellagra have 
been reported in the British Isles. 

Iceland .--We have no information as to the presence ol pellagia 
in Iceland, with the sole exception of a statement by Holland that 
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he had seen cases in Iceland resembling the pellagra which he had 
observed in Italy. 

Africa .—Though fiist noticed in Egypt by Pruner in 1847 under 
the term' leproses,' its recognition therein is principally due to Sand- 
with, who found it in 1893, and to Keatingc and Wamock, who have 
not merely kept that knowledge alive, but have added considerably 
to the study of the disease. There is, however, still a tendency to 
consider pellagra a part of the syndrome of ankylostomiasis. 
More recently pellagra has been recognized in other parts of Africa, 
and it is possible that it will eventually be found to be widespread 
in that continent. 

America .—Notwithstanding careful inquiries, Wood has failed to 
discover any evidence of the existence of pellagra among the North 
American Indians during the eighteenth century, but he has found 
some evidence of cases in the early years of the nineteenth century. 
In 1864 Gray and Tyler first definitely reported cases in them, but 
though at times recognized, the disease was not generally admitted 
to l>e present until 11)07, when Searcy reported eighty-eight cases, 
of which fifty-seven were fatal. 1 'iom that date the works of Bab¬ 
cock, Laviuder, Siler, Roberts, Niles, Wood, and many others, have 
made the disease well known. In the meanwhile, pellagra has been 
recognized in the West Indies, Mexico, and other parts of America. 

Asia and Oceania .—'During recent years pellagra has been recog¬ 
nized in India, the Straits Settlements, the Philippine Islands, and 
the Sandwich Islands. 

Summary .—The above history of pellagra demonstrates the case 
with which the disease may be overlooked, even when abundantly 
present, bv well-trained and most competent observers. It also 
impresses us with the fact that pellagra should be looked for in 
every country, without any preconceived idea as to its adiology. 

Climatology.—It appears probable that before many years have 
passed, pellagra will be found to be prevalent all over the world. 
At present it is known to exist in:— 

Europe .■— Scotland, England, France, Spain, Portugal, Italy. 
Austria (including the Tyrol, Bosnia, and Herzegovina), Hungary, 
Roumani.i, Russia, Serbia, Macedonia, Bulgaria, Greece, and Turkey. 
Cases have been reported as far north as the Shetland Islands. 

Africa .—- Algoria, Tunisia. Egypt, Central Africa, Rhodesia, and 
South Africa. 

Asia.- -Asia .Minor, Persia, lnd ; a, and the Straits Settlements. 

Oceania .—Sandwich Islands. 

America .—United States, Mexico, West Indies, Brazil, Columbia, 
and the Argentine. 

The feature of the last few years with regard to the climatology 
has been the recognition of pellagra as an endemic disease in Scot¬ 
land, England, and the United States. Merc geographical distri¬ 
bution per se is not so important as an epidemiological inquiry 
into the actual localities in which the disease occurs. Pellagra 
is essentially a disease of long duration, and patients are capable 
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of moving far from the place in which the first symptoms appeared, 
and, again, the first symptoms often appear in early childhood and 
reappear after some years' interval, when the patient may be 
living in quite a different district from that in which he resided 
during his younger years. It is therefore necessary to prepare 
and study spot maps showing whore the patients were "first attacked 
by the signs and symptoms of the disease, and this is being done 
at the present time by Sainbon. whose results will be awaited with 
interest. In general it may be stated that inquiries of this nature 
show that by far the larger number of cases occur in country dis¬ 
tricts, and not in towns, and thal the densest localization is in 
houses near or alongside certain streams, in fact, siudy the locali- 


JAN FEB MAH AHUL MAY JUNE JULY AUG SEPT OCT NOV DEC 



Fig. 7/7. —Seasonal Variation in the Ajjmi.v-.ions for Six Yiars of 
Pellagra Casks into the Kasr-i.s.-Ainy Hospital, Cairo. 

(Specially propuied by Kualinge and Slivcn.) 


zation in what country yon will, as we have done in France, Spain, 
Italy, Austria, Hungary, Roumania, and F.gypt, it is impossible 
not to be impressed with the relationship between pellagra and 
water. Generally the water is moving, and often it is moving 
rapidly, but this last docs not appear to be absolutely necessary. 
As a rule, the nearer the dwellings are to such water, the greater 
the number of cases. Cases do, however, occur at a distance 
from water, but inquiry will often demonstrate that the affected 
people work near or have been in some way connected with a 
stream. Cases do occur in towns, but they are relatively few, 
and careful inquiry will usually elicit a perhaps almost forgotten 
fact that the disease really began after some visit to the country. 
Inquiries, however, must be made with care, otherwise wrong im¬ 
pressions may be obtained. One of the most interesting cases 
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which we have met with was that of a young boy who was sup¬ 
posed never to have left a large town, and yet was suffering from 
pellagra. Careful inquiry elicited the fact that he was in the habit 
of going for a day 01 so every year to stay with some lelatives 
who lived in a pellagrous area, and the time ol the year chosen for 
this visit was one 111 which acute cases occurred. In a locality 
pellagra usually occurs among the poor, especially among fielcl 
labourers; but it may also occur among the rich and among 
persons who habitually work indoors: it is, however, usually not 
difficult to trace a relationship between the commencement of the. 
disease and a visit or residence in some pellagrous area, and very 
often, agaiu, a relationship to water. 

With regard to seasons, then 1 is a universal consensus of opinion 
llial most attacks appear in the spring or oaily summer (in Egypt 
with the KJiamseeu). altei which there is a diminution in the cases, 
and although attacks may begin in the summer, they are not 
common. In the autumn, however, there is a definite, though 
secondary increase 111 the number ot ca-es, which decrease almost 
to nil in the winter. 1 liese statements are well borne out by the 
curve ot pelligra admi-Moii? into the Kasr-el Ainy Hospital, 
l-.iiio, Jor the years iqoii-iqii inclusive. 1'liis curve, lor which we 
are indebted to the kindness <>| J)r. Keatinge, was most carefully 
piepand by I)r. Snwn, and demonstrates the incidenceol pellagra 
as seen m that hospital. 

Pellagra may occur in hilly or even mountainous legions, where 
it is oiten very common as, ior cv.uiipJe, the Tyrol--but can 
equally occur on the Hat alluvial deposit ol rivers- as, for example, 
the delta ol the Nile. It would appear that pellagra extends from 
near the Equator to 1I10 Shetland Islands in the north, and to South 
Africa 111 the south, and that il encircles the world in an easterly 
or westerly direction. In our experience the oue important factor 
to he certain that pellagra is endemic in a region is to find it in 
very young cliildien born in the legion irom which they have never 
stirred. 

To summarize, pellagra has a world-wide distribution. It 
occurs in lulls and plains. 1 lie cases are densest near moving 
fresh water, and usually begin in spring or autumn- 

/Etiology.- The causation oi pellagia is at the present time 
ttnknoutt, so that we are compelled to consider possibilities 
instead of facts- a point wInch we desire the reader to bear m mind 
while polling the uinarks we are about to offer lor his con¬ 
sideration. 

'Ihe <x1raonlin»ry fluones wlm li \\i have found btill m existent 1 among 
niidnul men in the \«uions pellagrous j tgions wlm li we ha\e visited are:— 

i J hat it is not a disra.M , hut men ly dirt,and tan be tilled by Itirpenline, 
soap, and Wiiter. 'I Jus thtoi v t»i «*»uise ajijilie-, only to the quiescent stage 
ol a veiy chronic case, and h. easily ex< hided by a little knowledge ol the’ 
disease. 

2. I hat it is not a disease pa st, lull merely a seiiesol stray T symptoms, 
and that no out lias studied the cases horn the tuiuniciK. emeu t ol the <Iist-imo 
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to its fatal termination. A study of mci cly Ilameau's writings, excluding all 
the modem Italian, Roumanian, and American literature on the subject, 
would, we think, satisfy any unbiassed person that this view is untenable. 

3. That it is not a disease per sc, but merc-lv symptoms of some* other 
well- kn own disorder. Thu disease which it is muM common]v said to belong 
to is ankyloslomiasi-, but mo->t ol our readers will themselves have irenled 
many cases ot ankvlostoiniasis without meet me, with th< symptoms ol 
pellagra, anil many will be accpiamted with pcll.igrins who show 110 signs ol 
ankylostomiasis. 

The above can be easily dismissed, and would not have been men¬ 
tioned if we had not personally met with believers in all of them. 
With regard to the more likely theories, we must discuss the 
following:— 

I . The deficiency theory. 

II. I lie maize theory. 

Til. riii-parasite theory. 


I. The Deficiency Theory. -In Chapter IV.. p. 04. we have 
briefly traced the evolution of foods and the eileejs of a low protein 
dietary, as well -is the effects of certain nitrogenous com]ilexes on 
man, and therefore n,*ed not recapitulate what we have written on 
those pages. Arguing upon the theory ol 1 lie causation of beri-beri 
by the absence ot .1 nitrogenous complex, some people have asked 
whether pellagra may not be due to the lack ol some, nitrogenous 
coni] ilex in the food: and. lurtlur. it has been suggested, or rat her 
hinted, that this might explain, not merely the mai/e ilieflry of 
pellagra, but those cases m wliieh no maize has been eaten, but in 
which t lie diet has been largely oatmeal or rice. Thus, Nightingale 
in his paper on Zeism, which appears to us tube pellagra, finds that 
when steam-milled nicalie bread .done was supplied to tin- prisoners 


in the Victoria fr iol 


in Rhodesia the disease broke out, ami when this 


was stopped, and meat, vegetables, and rice were substituted, the 
epidemic ceased: and when hand-milled rupoko fniaize) wasobtnined, 
the effect, in Nightingale's words, was ‘ immediate and almost 
m.ig.cal,' as the patients began ipiickly to recover. In this rupoko 
the husk was not eliminated by the hand-milling. The parallel 
between this and beri-beri is obvious. In our opinion there is one 


great flaw in this theory, and tins is that pellagra may occur in 
people provided with ail excellent dietary. To the, it might lie 
replied that some peculiarly of the individual’s body destroyed 
the necessary vitamine, but ibis argument is, to our minds, rather 
strained. Modern work tends at the moment t o support this theory 
as being the true course of the disease, but t here are many difficulties, 
and it cannot be said to be proven. 

II. The M\ize Theory. ■ -Much of .1 most convincing nature, if left 
unanalyzed, can be written in support of the maize theory in general. 
It can be pointed out that maize (Zea inais Tinmens' was originally a 
native of America, where it has been found in its ancient form of 
small grains in the graves of the Incas, and that it was introduced 
by Columbus or his followers into Europe, where it did not grow 
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well in certain countries, like the British Islands, which, therefore, 
remained free from Ihc disease until the nineteenth century, when 
importation of maize took place in greater quantities than hereto¬ 
fore, but where now there is plenty of maize sold as pop-corn for 
children, and it may possibly be made into bread, cakes, scones, 
porridge, etc., while wliiskv is often partially made from the same 
grain. < >n the other hand, it grew well in Spain, Italy, and France, 
and that its introduction into a country lias always been followed 
by the appearance of pellagra in that country, and quotations 
supporting maize can be drawn even from the writings of its most 
vigorous opponent, Sambon, who states:--' From authentic docu¬ 
ments of the time we learn that " nieliea.” or " fromentone " ' 
— i.e., maize. —‘was grown in Cremona in the sixteenth century, 
and ... in 1556 a Cremona nobleman offered the Duke of 
Florence ten staia of the new cereal.’ When this statement that 
there is plenty of maize in Cremona in 1556 is compared with the 
statement that pellagra was well known in Cremona about 1700 to 
peas mis ami medical men alike. .1 Zoist would maintain that, 
allowing for the disease being so liable to be overlooked, Ibis was 
a remarkable coincidence. Another epidemiological fact which, 
taken by nself, would strongly support the maize theory is the well- 
known fact that in the delta of the Nile there is plenty of pellagra 
and pleniv of maize, but usthe Nile is ascended the maize diminishes, 
millet being used instead, ami the incidence of pellagra also di¬ 
minishes and at present n is said to be unknown south of Assouan, 
which statement niusi be received witli caution, as pellagra lias so 
often been reported absent from places where it is now known: and, 
moreover, pellagra is known to exist in Central Africa. In Columbia 
pellagra is said to be fouud only in people who regularly lake a 
drink made from fermenled maize. This drink is called ‘ cliicha ’ 
and the malady ‘ chichismo.’ The Zoist stales that pellagra is 
found wherever maize is used, at all events, as an important article 
of food. As a matter of fact, maize, either growing or imported, 
is found all over the world, and pellagra would appear also to be 
found all over t he world. 

Against the maize theory there, are the facts that tend to demon¬ 
strate that persons who are alleged never to have tasted maize have 
suffered from pellagra: moreover, relapses have occurred after three, 
five, and even fifteen years’ residence in gaols or asylums in which 
maize is not merely not allowed to be used as an article of diet, but 
care is taken, by inspection aim by (periodical chemical and micro¬ 
scopical examination, to exclude it. A Zeist would answer to these 
objections that there was some fallacy, and that nothing short of 
being the victim yourself would make it reasonably certain that 
maize was not consumed, and even then it might have been eaten 
unwittingly; and, further, that all safeguards designed to prevent 
food sophistications in institutions break down. 

Notwithstanding this, some of the Scotch cases appear to exclude 
the possibility of maize being an adiological factor, and prophylactic 
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work on this basis has been so far a failure, for, although the disease 
has diminished in certain regions for a time, it has later returned 
with considerable vigour. With regard to the presence of pellagra 
in Europe before the introduction of maize, there is no trustworthy 
evidence, and the possible occurrence of the disease in the celebrated 
St. Francis of Assisi is only an interesting speculation. 

After carefully considering all the facts in support of the maize 
theory, and comparing them with those against, we have come to 
the opinion that the maize theory, in general, is so far based upon 
insufficient foundations. It is, however, necessary to lay before 
the reader the various phases of this theory, which may be classified 
as follows:— 

1. Photodynamic theory. 

2. Deficiency. 

3. Toxicity. 

4. Infcctivity. 

1. Photodynamic Theory .—The special promoter of this theory is 
Raubitschek, whose work has tended to show that an exclusive 
maize diet, good or bad, proves deleterious to wllitc mice and guinea- 
pigs if these animals are exposed to sunlight. lie also suggests that 
an exclusive diet of other cereals, such as rice, millet, or wheat, 
might, under similar circumstances, produce the same phenomena. 
This theory maintains that photodynamic substances aie introduced 
by the cereals into the blood, and these, under the influence of sun¬ 
light, become toxins, and thus cause inflammation of the skin 
and other symptoms resembling to some extent pellagra. More¬ 
over, Raubitschek maintains that he has cured mice sufiering from 
fagopyrism bv keeping them in darkness, even though the diet was 
unaltered, and, further, that lie has obtained favourable results 
by excluding light from the skin of pellagrins by means of darkened 
rooms, red windows, ointments, bandages, etc. Hirschfelder has 
searched for this fluorescent (photodynamic) substance in the 
blood scrum of five patients suffering from severe pellagra, and 
found that there was no difference in the fluorescence between 
tlicir serum and that of healthy persons. Moreover, fagopyrism 
only occurs in white animals, and not in black; whereas pellagra 
can occur in the jet black negro, which appears to us to be a strong 
objection. 

2. Deficiency. —This theory has been mentioned above with regard 
to the absence of nitrogenous complexes, and it only remains to 
add that protein deficiency has also been brought f01 ward as a 
possible explanation of the action of maize in producing pellagra, 
but has no sound foundation. Moreover, many people live on rice 
and potato, which have lower nitrogen ratios than maize. 

3. Toxicity. —Volpino, Mariani, Bordoni, and Alpago-Novello, 
have made investigations with regard to inoculating maize ex¬ 
tracts into patients, obtaining several general reactions. These 
experiments support the latest view, which is really only the revival 



PELLAGRA 


of an older view, that normal maize in certain individuals may 
produce pellagra, or. in other words, that there is an individual 
susceptibility to maize. This subject has been recently carefully 
investigated by Rondoni in human beings. He procured his maize 
Iroin the domestic store of certain pellagiins, and having tested 
his cases for tuberculosis by von l’irquct's test, administered ex¬ 
tracts of the maize by intramuscular injections to thirty-three 
pellagrins and tliirtv non-pellagrins. Jlc did not find any violent 
reaction, as described by other writers, but he found that recent 
cases of pellagra and convalescent* reacted more definitely than 
non-pellagrins, showing slight fi \er, headache, malaise, excitability, 
and sleeplessness, and considered that this increased sensibility 
might be regarded as an anaphvlactic leaction to sonic undefined 
factor in the inai/e ext rad. If ilii* anaphylactic theory held, then 
any person who for .1 few weeks ate a quantity of maize, at any time 
of the. year should develop acute pellagra. '1 he Illinois Commission 
attempted anaphylactic tests by von Pirqiiot's method, substituting 
mai/.e extracts foi ■'ubeiculiu. and tin- result was negative. 

A second theoiy si. lies that pellagra is due to toxins produced 
during the spnng bv the germination of the maize. The objection 
to this is th.it si mil* cases start in the autumn. 

The third theory asseiis that poisons are generated in the bowel 
from the grain i'\\ ii^sen by the aid of the Bacillus coli communis 
(Do <riax.il. This latter theory of De (iiaxn is supported by experi¬ 
ments, for he produced the symptoms in animals inoculated by the 
toxin produced by growing the />’. coli communis in maize media. 

Xuiiioious observers have reported poisons in feimeming maize. 
Thus, LombroMi in 1S7T obtained Iwo alkaloids, one like coiiimn 
and the other like strychnine, but the -ymptoms ]>roduced by (Jtese 
on men and amirnD were not like those of pellagra. Others have 
reported tetanic or n.ue.otic poison-*, etc., but, on tin* other hand, 
Monst-lice failed to obtain nuv sueh ]>oisons in damaged grain from 
pellagrous districts. 

4. Injectivity. -\t the presenl time the popular belief is that the 
disease is caused by maize damaged by being cultivated and har¬ 
vested under unfavourable ciinmista tiers, and stored in such a damp 
condition that it becomes mouldy. This lias been supported by 
Hirsch. who points out that a had maize, harvest is followed by an 
increase in the cases of the disease. The theories as to the sub¬ 
stance in the damaged mai/.e which causes the disease are manifold, 
and may be classed into (in fungi, (/;) bacteria, (c) chemical sub¬ 
stances. 

(a) Fungi. - Monti and 'Pirelli sliowed that fungi were commonly 
found in maize, those most usually met with being Pcnicilliuni 
glaucum, Rhyzofins nigricans, Minor raccnwsus, anil species of 
Aspergillus and Saccharomyccs. 'I h<- special fungus. Sporisorium 
maidis, described by Ballardini in 1S45 as the cause of the disease, 
is probablv onlyPcnicilliitmglaucutn or Mucor raccmosus, the former 
being held by some writers to be the causative agent, but its effects 
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on men an<f animals arc quite different from pellagra. Aspergillus 
fumigatus and Aspergillus fiavescens (or A. varians ) have been 
obtained by Ccni in pure cultures from the lungs, pleura, and 
pericardium of pellagra cadavers, but the symptoms of the disease 
are quite different from aspergillosis. Later, Ceni and Fossati have 
stated that the real cause of the disease is the toxin from the fungi. 

(b) Bacteria. —Monti and Tirelli showed that many bacilli grow in 
maize— e.g., Bacillus solanacearum , and another like B. subtilis — 
and it has been shown by Paltauf that the so-called B. maidis of 
Majocchi and Cuboni is only the common potato bacillus. Another 
bacillus, called!?, pellagra , is stated by Carrarioli to produce toxins, 
which, when injecte,d into animals, produce the typical symptoms 
of the disease. 

Tizzoni has described a bacillus found in the ccrcbro-spinal fluid 
of pellagra patients and on maize, but this bacillus will be con¬ 
sidered at greater length below. 

The maize theory is therefore by no means proved, and in fact 
is, in our opinion, very doubtful. • 

Parasitic Theory.—The parasitic theory of the origin of pellagra, 
which is supported, to a certain extent, by our own observations 
and by the Illinois Commission, who conclude that it is a disease 
due to infect ion with some living organism, may be classified into:— 

A. Vegetal parasite. 

Tizzoni’s streptobacillus. 

B. Animal parasites. 

Alessandrini’s t hoorv, 1910. 

Long’s theory, 19TO. 

Perroncito’s theory, 1910. 

Babes’ theory, 1911. 

Snmbon's theory. 1905. 

Tizzoni’s Streptobacillus.- -This is really a part of the maize 
theory, as Tizzoni has found the bacillus on maize; but it is also 
a genuine parasitic theory, because he has also found it in the blood, 
cerebro-spinal fluid, and organs of pellagrins after death. He has 
found it in both acute and chronic pellagra; it is a non-spore- 
bearer, and resists temperatures of 8o° and 90° C. for one hour. 
It is easily cultivated, and i*s believed to be taken into the body with 
the food, so causing the infect ion. Tizzoni claims t hat this organism 
is the cause of the disease, but this claim has been refuted by Wood, 
Raubitschek, the Illinois Pellugra Commission, and others, and 
therefore cannot be accepted as proven. 

Alrssandrini's Theory. — From epidemiological researches 
mainly undertaken in Umbria, Alessandrini has come to the con¬ 
clusion that there is some relationship between pellagra and drinking- 
water, and he has found a slender nematode worm in the drinking- 
water of pellagrous places. This worm, whitfh he places in the 
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family Filariidse, he considers to be the cause of the disease. He 
also si ates that he has found a filarial egg in the skin of pellagrins. 

According to Sambon, who has seen Alessandrini's specimens, 
the thick-shelled egg belongs to one of the nematode worms infect¬ 
ing pigs. Alessandrini's theory has not received much support up 
to date. 

Long’s Theory .--This theory suggests that pellagra is merely a 
phase of amoebic dysentery, but the Illinois Commission, as well as 
the observations of Sambon and one of us, do not support this 
theory. T)y sent eric-like ulcers can be found in the intestine, but 
they often do not contain amuba*. 

Perroxcito’s Theory.- -Pcrroncito has found peculiar parasitic 
bodies in the skin of pellagrins. This is an important statement, 
and further investigation of these forms is awaited with interest. 

Babes' Theory. —Babes states that he has found bodies re¬ 
sembling a Chlainydozoon, in the skin. 

Sambon’s Theory.- -This theory is double-barrelled--t .c., it 
brings forward the proposition that pellagra is a protozoan infec¬ 
tion, and that it is spread by the agency ol a biting lly. 

Parasite.-- Jlis reasons for believing that it is a parasitic disease 
are almost entirely epidemiological. '1 hey are:— 

1. The Mononucleosis present in the blood. 

2. The Presence of Long Intervals of Quiescence, foil on ctl by a 
Relapse. Thus, a young pellagrin with marked symptoms who 
comes to London, and receives most excellent food, without any 
admixture of maize, suffers from a mild relapse every year in the 
month of April. In this case there can be no question of maize 
causing these relapses. Further, we may stale that the \ oung 
person appears to be in the very best of health at the t inio of writing 
(January). Similar, but not sticli convincing, cases have often been 
reported in gaols and asylums, as mentioned above. 

Siler and Nichols in Peoria Asylum filled two cottages with 
about sixty insane persons in each. One collage was placed on 
a generous maize diet and the other on a maize-free diet. At the 
end of twelve months the maize-eaters had four certain cases and 
one doubtful case of pellagra, while the maize-free group included 
five certain and five doubtful crises of pellagra. Probably these 
were merely relapses of the disease which had occurred long before, 
but as wo have only seen a nummary ok the Illinois Pellagra Com¬ 
mission Report, we cannot gi\o details. 

A point has been made that, while patients in asylums develop 
acute symptoms, the attendants do not, and this is licltl to be an 
argument against the parasitic cause oi the disease. But this 
is just where the experience of Sambon and one of us differs from 
those of many authorities, because we have seen the disease begin 
so often in early childhood. The youngest case seen was three 
months of age, and we have obtained excellent histories of long 
intervals occurring between one series of acute attacks and the next. 
We look upon these asylum cases as probably relapses of earlier 



PARASITIC THEORY 


1715 


attacks, and arc therefore not surprised that attendants arc not 
attacked, Because probably the agent of the conveyance of the 
disease is not present in the vicinity of the, asylum. 

In other asylums, however, it is possible that, if suitable con¬ 
ditions were present, the disease might spread among the inmates 
and attendants. 

3. The Constant and Characteristic Topographical Distribution 
We have already drawn attention to the topographical distribution, 
and to the fact that pcllagi a remains endemic in the same localities 
for very long periods, and we have also referred to the case of a 
young boy developing pellagra, though constantly residing in a 
town, after a brief visit to a pellagrous region. Ti e case of the 
fishermen of Burano (vide infra) may also be quoted: and, finally, 
attention may be invited to many similar instances quoted by 
Sambon in his able ‘ Progress Report on the Investigation of 
Pellagra,’ published in London in lyio. Associated with this, it 
may be mentioned that of two places almost contiguous one may be 
affected and the other not. 

4. Its symptoms, course, duration, morbid auaton.y. as tie// <<5 
therapy, are similar to those found in parasitic diseases. 

5. SpiroclifBte. —Sambon found a spirochaete in the liquor from 
a bulla on the hand of a case, oi acute pcllagi ous dermatitis in 
Roumania. 

Those points will T>e dealt with under Pathology, and need not 
be discussed here. 

Objections - -The principal objection to S;nihnn's theory is tl at 
up to the present no parasite has been definitely associated with 
the disease, but this may be at anv time jvenf ed in the near 
future. 

The very few experiments performed on white rabbits, by inject¬ 
ing liquor eerebro-spinalis, blood from Uie erytlnma, or hn.pb 
from hullo:, snbdermally or into the spinal r.mal, have pioduetd 
no definite results, nor have attempts at intradeimal inoculation 
of these animals with the same fluids been more successful. Neither 
have the attempts made by the Illinois Commission to transmit 
the disease to monkeys and guinea-pigs met with more success. 
Recently, however. Si let in a communication to Sambon has stated 
that injections of defibrinated blood taken from pellagrins have 
produced pellagra-like syrnpl oms in monkeys. 

In our opinion there is need for much more extended experiment s, 
and we are supported in our belief by the finding of the Illinois 
Commission that ‘ Pellagra is a disease due to infection nith siwc 
living organism .’ 

Carrier. —Sambon, liowe\er, has not been content to remain 
with an incomplete theory, but lias advanced the view that the 
disease is conveyed by some biting fly. 

His reasons for this theory are:— 

1. Pellagra is essentially a disease of rural dishicts. 

2 . It is in some way related to moving water. 



1716 


PELLAGRA 


fa. It has a definite seasonal incidence —spring and autumn— 
which coincides with the appearance of certain flies. 

4. It largely affects field labourers and new residents in endemic 
areas. 

5. It is not conlagiot ft, land neither food nor water can account 
for its peculiar epidemiology. 

6. In the endemic centres it affects all ages, both sexes (as a 
rule, females are more frequently attacked than males). 

7. A11 endemic centre is one in which it is usually easy to find 
young children with the symptoms of the disease. 

8. In endemic centres whole families may show signs of the 
disease, but outside these only one or two individuals may be 
affected. 

Researches on the Island of Burano in the Venetian Lagoon .—With 
regard to the theory of a biting fly. Sambon is supported by the 
inquiry into the pellagra of the Island of Burano made by himself. 
Colonel Belli, and one of us, in which it was found that the fisher¬ 
men and the boys* who went fishing with them, were attacked by 
the disease, while the men who worked in the Venice Arsenal were 
said by the medical authorities to be free from tlic disease. The 
women, the girls, and the young children showed no signs of pellagra, 
with the exception of two or three women, who gave a history of 
working on the mainland or on other islands adjoining. Many 
of these young children, girls, and even women, were alleged 
never to have moved from Burano. with the exception in some 
instances of an occasional visit to Venice. These points are con¬ 
trary to the maize theory, as all the inhabitants in Burano eat maize. 
They are also against a hereditary transmission of the disease, for 
with pellagrous fat hoi s it would be imagined that the young children 
should show signs of pellagra, especially as the male influence is 
said to be preponderant by those who believe in the heredity of 
pellagra. They are against sexual infection, as the women would 
acquire the disease; they are. against infection by contact, by 
kissing, etc., because certain men and boys have the disease, but 
the women and girls are remarkably free; they are against a para¬ 
site being carried from the sick to the healthy by house parasites, 
such as bugs or fleas, or personal parasites, such as lice. The 
difference between the persons who suffered from pellagra in Burano 
and those who did not appeared to be the fact that the former 
either worked upon other islands or fished on the lagoon and up 
the streams leading into the lagoon. On the other islands and on 
terrarfirma there are plenty of pellagrins, and everywhere there is 
a history of small black biting flies occurring on quiet days in the 
early morning or late evening. 

Sambon considers tliat the peculiar feature of the erythema 
coining in the spring and the autumn must be a correlation with 
; some insect, and considers that the Simulikkc or some allied family 
■ would be the most likely to supply the requisite fly. He chose first 
the Simuliidse because its larvae lived in running water, and because 
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it had two seasons, during which it appeared in swarms and at¬ 
tacked man and animals—viz., spring and autumn, and not in 
summer—a fact which we have been able to confirm for one of the 
regions which we visited. 

The Illinois Commission and many otKefrs have been unable to 
support the relationship of pellagra to Simulium . 

The epidemiological evidence in favour of the spread by a biting 
fly is, however, very strong. 

Summary. —It appears to us that while at present the causa¬ 
tion of pellagra is unknown, and while the modem tendency 
is to claim it as a deficiency disease, still the investigations 
of a possible protozoan parasite and its carrier should not be 
given up. 

Predisposing Causes. —Sex would appear to be a predisposing 
cause, because the disease is often more prevalent in women than 
in men, and this would not appear to be so mysterious as it seems 
at first sight, for if there is anything in Sambon's fly theory, the 
women ought to be more exposed to the flies than the men, because 
they wash the clothes in the neighbouring streams. In one place 
where this incidence was most marked the men worked all day 
underground in mines, and the women presumably in and about the 
houses, which were on the banks of a fly-infested stream. Here 
the children also were much affected. In interesting contra¬ 
distinction is the incidence in the women of Burano, who mostly 
work indoors and among whom pellagra was very rare; but it was 
common among the fishermen and boys who fish in the rivers, etc., 
where biting flies are common. 

Age wpuld not appear to have any marked influence, but it 
would seem as though the disease was very prevalent—in a mild 
form, at all events- in the early years of life, as the children of 
a pellagrous district are often early affected, and some of these 
attacks are by no means mild, but very severe. 

With regard to social position, poverty, lack of sufficient food, 
and bad hygienic surroundings, it was long considered that these 
had a marked influence in producing the disease, but though they 
may help, as they would, with almost any form of disease, still, 
the American and our own experience show that they have no real 
connection with pellagra, which can equally well occur among the 
well-to-do, the well-fed,arid those living in circumstances of good 
hygiene, though more commonly met with among the poor and those 
ill-fed and living in circumstances of bad hygiene. 

There is a definite correlation between the lowering of the general 
resistance of the body against disease and an acute exacerbation 
of pellagra. Thus pregnancy, an attack of any illness, but especially 
enteric fever, may induce either an exacerbation or the first re¬ 
membered attack of the disease. 

* Sunlight Per se is not a causal factor, as far as we know, in the 
disease, but it is a powerful predisposing cause in .helping to develop 
the dermatitis. 
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-Pathology.—As the causation of pellagra is entirely unknown, 
the pat hology must be purely speculative. 

The Zeists sc*' in the phenomena exhibited by the morbid anatomy 
and liistopat hology changes which appear to them allied to those 
found in scurvy, beri-beri,ergotism, and believe that these 
changes support the maize theory. 

The Fagopyrists in the phenomena found in the skin lesions 
ns well as in those of the rest of the body the signs and symptoms 
which can be produced in white animals fed on maize and exposed 
to sunlight, and believe that those changes support the photo¬ 
dynamic theory. 

Those who support the Parasitic Theory quote the mononucleosis 
of the blood, the leptomeningitis, the perivascular infiltration, 
and the primary degeneration of the nerve cells, as well as the 
long intervals of apparent quiescence, as phenomena similar to 
those seen in syphilis and sleeping sickness, and therefore believe 
that these changes support the parasitic theory. 

Sambon. however, has extended the jiarasitic theory by arguing 
that the erythem.Ua appearing on the hands, feet, face, and neck, 
and more rarely on the ge nial organs, in 1 lie spring and autumn, 
are brought about 1>\ the combined action of the parasite, whatever 
it may be. and sunlight in con elation with the habits of some 
biting llv. brum epidemiological >tudi*s he suggested that some 
member or members of ihe family Simuliida* might be the insect 
in question. He came to tins conclusion because of the known 
habits, life-history, etc., ot the S'lnuliiche, which were in general 
agreement with tiie epidemiology of pellagra. 

The reason why there i-. such a confusion of ideas with regard 
to the pathology is not difficult to understand, as a post-mortem 
made cm a case of acute pellagra within an hour 01 so of death 
is of great rarity, and has often been performed under conditions 
ot difficulty as regards cleanliness or preparation. Post-mortems 
on cases of recurrences or of chrome pellagra have been abun¬ 
dantly performed under the best auspices, but the main features 
of the disease are often obscured by secondaiy changes: while 
even in the acute cases the phenomena are complicated by the 
presence of malaria, typhoid, tuberculosis, syphilis, etc. 

Notwithstanding ail these objections, there is some evidence in 
favour of an early lesion of the central nervous system, especially 
tin* posterior portion of the suinnl cord in the lower cervical and 
dorsal regions, as congestion and hemorrhages have been found 
lliere, while in ihe more chronic condition degeneration of the 
cells in the posterior cornu, in Clarke's column, and in the spinal 
ganglia have been seen, as well as the later degeneration of some 
ot their axones. Further, according to Brugia, acute degenerative 
changes can be seen in the cells of the sympathetic ganglia of the 
cervical and abdominal regions associated with a diffuse, round- 
celled infiltration of the interstitial tissue, which eventually leads 
to sclerosis. Degenerative Changes have also been recorded in 
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Purkinje's cells, in the cerebellum, and in the cortical cerebral 
cells. 

If these accounts arc confirmed, they might bo found to stand 
in relationship to the angio-neuroticprocess in the skin, the con¬ 
gestion of the alimentary canal, vertigo, and the mental 
condition. 

However, all these points are at present extremely obscure, and 
are only brought forward here because they appear to require 
investigation. 

The lesions found in post-mortems in cases of acute pellagra, in 
oir opinion, apparently support the theory of some protozoan 
parasite, as suggested Above, acting upon the cenlral nervous 
system and the autonomic nervous system. 

Morbid Anatomy.— The principal point in studying the morbid 
anatomy of pellagra is to attempt to di.-dinguish between the ap¬ 
pearances truly produced by the disease and the signs caused by 
complications. As we are unacquainted with either the {etiology 
or the pathology of pellagra, this is most difficult, and only an 
attempt, which may possibly he fallacious, can he made. 

The Essential Lesions. —Oui expel n*n« e would militate tli.il in nculr cases 
tin* body need not In- emaciated, and th.it no ti.u-e ol Liu- eiylhema may l»e 
visible, but that the line , ol d> nun .ition can, as a iide, he easily seen on" the 
arms, legs, and net k, as well us the keued or pigment 1 d areas ol the epidermis, 
bulla', etc. 

In these iat.es then- may be llmd, and at mivt. li.vniorrluigcs under the 
cerebral dura mater, uodenia and thickening ol the pia-arachnoid, which, 
however, is not adherent to the cortex. ’Lhe ecrelno-spinal fluid is usually, 
but not always, increased in amount. In the cowl ihere may l»e subdural 
lvemorrhages, sometimes extensive, espei mllv mi the region of the lower 
cervital and upper tloisul eon In, and there 1n.1v be < migc-dion of that area 
ol lhe lord; otherwise the unked-i ve appearances ol brain, spinal cord, and 
nerves, may be normal. 

Sometimes the alimentary canal i-. almost noimn], but tins is rare, and 
usually there is more 01 less itingcslicm ami at times even ulceration id the 
mucosa or the small intestine, and the \.lives ol hekrmg mav show small 
h.emorrli.iges. The ileum may be thumed, and IVyer’s pali lies may be 
diminished in number and aliopliied (these lesions ate. c»i coin sc, iouiirl m 
many diseases). The laige Imwel may he thic kened, congested, and ulcer¬ 
ated, but the ulcers need not contain aiiuvbae. I’ancie.is, li\er, and kidneys 
may show signs of cirrhosis (the a hove intestinal lesions an olten associated 
with polyfibrosis). 'I'he mesemteric glands may be enlarged .anil congested. 

'I he spleen mav or may not by slightly enlarged, and the suprarenal capsules 
may be larger than normal, and the cortex may be black, while the medulla 
is whitish in colour; but, on the other hand,"the capsules may appear to 
be perfectly normal. In citronu cases tlie lxxly is ol ten cniac kited and anaemic, 
the skin rough, hypertrophied in places and atrophied in others, the changes 
being marked on the face, neck, arms, hands, legs, and feet. The sulu u la neons 
fat is diminished. The muscles, heart, liver, spleen, and kidneys, arc all 
atrophied; the stomach is usually normal, but the intestines may be atrophied, 
as described above, and the rectum may be ulcerated. The nervous system 
shows a diffuse leptomeningitis, with marked thic kening in places; the frontal 
convolutions may be atrophied in some cases and lhe motor convolutions in 
others. The bloodvessels may show' calcareous degeneration, and there may 
be sclerosis of the postcm-latcral and postero-median columns of the cord, 
and in the dorsal region there may be alsto lateral sclerosis. The posterior 
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may be intact, those passing through the cells disappear. A perivascular 
infiltration around the vessels ot the brain has been described by some authors, 
but -was not present in our specimens nor in those described by Mott. There 
is also an increase in the neuroglia tissue in our specimens, but there is 
no cellular infiltration into grey or white-4aatjt$r, or any sign of acute 
inflammation. 

The cerebro-spinal fluid is usually present in considerable quantity, and 
exhibits a medium amount of tension. It is alkaline, specific gravity varying 
from about 1004 to IG07; it generally gives reactions indicating the presence 
of some protein and butyric acid, ami it generally reduces copper sulphate. 
The number of cells per cubic millimetre vatics, but is about thirty-five, 
according to Hindman, whose deferential count is: Small lymphocytes, 
36*3 per cent.; polymorphonuclear*., 18*6 per cent.; large mononuclears, 
19*2 per cent.; plasma cells, 7 per cent.; lymphocytes, 5*1 per cent. The 
liquor is Sterile, and injections into rabbits have been negative. 

The skin has been reinvestigated by the Illinois Commission, who find 
that the changes can bo described as due -to an angio-ncurotic process. 
There is infiltration of the true skin, and especially the pars papillaris, and 
oedema of the connective tissue. The rcte Malpighii is infiltrate*.! with cells, 
but otherwise normal. The stratum granulosum is normal, but the stratum 
corneum is thickened, and shows parakeratosis. 

In the blood there is a reduction in the numbers*of the red cells, which 
usually appear quite normal. There is monomu leosis, and Low has described 
granules in the mononuclear leucocytes, which, however, he has also found in 
other diseases. Fatty’ degeneration ami cloudv swelling have been recorded 
-in the liver, but 110 constant changes have so far been found in the spleen. 


Symptomatology.-—The incubation period of pellagra is unknown, 
but it cannot be of long duration, as we have known it to occur in 
a child three months of age. and, as we have already advanced 
arguments against heredity, this case is in favour of a short incubation 
period. We have also met with a case in which the sic in symptoms 
are said to have appeared about two weeks after return from a 
visit to a pellagrous area in a person who was said to have always 
lived in a non-pcllagrous area. We are always very sceptical of 
these histories, and should not have mentioned il if it had not 
curiously coincided with the case recorded by Sambon, where he 
states that a child bom in an Italian gaol was nursed by its own 
mother in gaol until five mont hs old, and 1 hen sent to some peasants 
living in a pellagrous area, when it developed pellagra in two 
weeks. 

The description of a typical case is something of this nature:— 
A person, male or female, young or old, in apparently excellent 
health or in bad health? living or working in the sunshine of a 
spring day, notices that a sunburn appears on the backs of his 
hands, and perhaps the dorsa of his feet, if bare, and more rarely, 
also, on his face or neck. He thinks little of it, though the in¬ 
flamed area burns, and may even blister. Perhaps he has a sore 
mouth, and perhaps he has a little diarrhoea or constipation. 
Perhaps he feels a little giddy in the morning, anil perhaps he is 
easily tired. In a week or so the redness dies down, and the 
affected area is seen to be pigmented, and perhaps to have the skin 
thickened in places. In the course of a few days, or a week or 
so, these thickened areas desquamate, and the skin underneath 
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Fig. 730.--Acute Kxaceruaiion m- 
Pellagra. 

Note the marked erythema on the hands 
-and feet, and the less evident cry 
thema on the neck and face. 

* (From a photograph by Terni.) 


may be found to be normal, or 
may be found to be slightly 
atrophic, and to appear whiter 
than the surrounding pig¬ 
mented area. 

The patient thinks no more 
of his troubles, the autumn 
comes, and he feels well, and 
during the winter there is no 
alteration in his good health. 
Perhaps t he next spring may 
pass without a recurrence, 
and perhaps even several 
springs may elapse before the 
patient, who all this time may 
consider himself to he in ex¬ 
cellent health, has a return 
of his svmpl oms. But though 
the interval may be long or 
'•lunt. this relapse will surely 
occur, and often it will he in 
.1 severer lorm than it was at 
first. Il will usually recur in 
the spring, but il may take 
place in the autumn, or.much 
more rarely in our experience, 
in the summer. 

This time the symptoms 
may he mild, as before, but, 
on ihf other hand, they may 
be se\ eie : the erythema 
appears with severe burning 
sensations, ami a real derma¬ 
titis, with bulla formation, 
may develop. 

The tongue, lips, mucosa of 
the mouth and palate, may 
become inflamed, and show 
•the presence of vesicles and 
ulcers. The parotid gland 
may enlarge (this is common 
in Kgypt. hut rare in other 
countries), the saliva maybe 
so increased in amount that 
it pours from the mouth. 
There may be signs of dys¬ 
pepsia, pains in the abdomen, 
and diarrhoea, or even dys¬ 
entery may develop. The 
vertigo already mentioned 
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may become quite distressing to the patient, who, upon quickly 
rising from a sitting or u lying posture, may .even full to the 
ground. The muscular power may now be diminished, and the 
patient may no longer be able to do his work; tremblings in various 
parts of the body, but more especially in the head and arms, 
may be noticed, and the legs seem scarcely abb to support the 
victim, who now shows decided melancholic symptoms, avoiding 
his fellows, becoming highly emotional, and perhaps threatening, 
or actually committing, suicide, often by drowning in water. 

Pains are felt in various parts of tlie body, but especially in the 
head, the stomach, and the feet. A most unpleasant symptom 
is the burning sensation complained of by the patient aftei retiring 
to bed at night. So severe is this that patients have been known 
to strip off all their clothes and lie naked 011 their beds. P>y this 
time the unfortunate victim will have learnt by bitter experience 
that sunlight is deleterious to bis condition, and will try to avoid 
it as much as possible. 

Again, as winter approaches, the symptoms will diminish and die 
awajr, and the patient will feel better: but this time the skin does 
not recover itself, but remains thickened and pigmemed in places, 
and thinned, whitened, and atrophic in o!her place*,. 

Again, the.re may be «»nlv an interval rill tin- next spring or 
autumn, or the succeeding -ipi ing. or there may be a longer inler\ al, 
and again mild or severe symptom- may appear. 

With repeated attacks the skin changes become marked, the 
mind becomes often permanently a (fee led. and melancholic or 
maniacal symptoms are often observed. 

Pain is often complaint* 1 of in the bac!:. and tenderness is found 
cm pressure, over the spinal nerves on either side oi the dorsal or 
lumbar portions of the vertebral column. Muscular weakness is 
noted, especially in the legs. The knee-jerk is at first exaggerated, 
hilt later is diminished, and finally lost. Ankle clonus and wrist 
clonus lure rare, and only occur when the knee-jerk is exaggerated, 
when there is tenderness on both sides of the doisal and lumbar 
cord, and when abdomiflal and epigastric reflexes are also increased. 

There is no special gait, but there is a tendency to tall backwards 
or forwards, and hence, though the patient walks with the kgs well 
apart, in a very bad case In* can only take a few. steps without 
lading down. There may be tremors in the legs ami tongue. The 
bladder and rectum are not as a rule affected until the end, but 
there arc exceptions to this, and contraction of the limbs does not 
take place till bedridden; but moderale rigidity of tin* muscles of 
the arms and legs, associated with stilt and at times iiregular spas¬ 
modic movements, lias been recorded as occurring early in rare 
acute cases. A sudden rigidity of the body associated with re¬ 
traction of the head lias also been observed. These attacks last only 
a short time, but are recurrent. Trophic lesions, such as bedsores, 
are of rare occurrence. Hyperesthesia may occur in different part s 
of the body, and pains (even of a lightning nature) may exist in the 
head and back, and be associated with cramps. 
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Tlic facie^of the pellagra patient is one of anxiety and mental 
worry. He cannot sleep, and there is often great mental depression 
and discontent; but some*are excitable and irritable, while others 
arc stupid and morose. He loses his memory, and has vague 
feelings of pressure, weight, or pulsation about his head. From 
this he proceeds to refusal of rood and suicidal tendencies, with 
delusions of sorcery and persecution, and has a tendency to suicide 
by drowning. Melancholia may now become confirmed, and may 
eventually pass into demenl ia. 



Fig. 740. —Hand in Chronic Pellagra. 

(From a photograph by Sambon and Chalmers.) 

* 

Various .paralyses develop, such as spastic paralysis, ptosis, 
hemianopsia, diplopia, amblyopia, and mydriasis. The extremities 
and bladder now become paralyzed, and the demented, paralyzed, 
rapidly emaciating patient, suffering from bad sweats, profuse 
diarrhoea, and sometimes dropsy, obtains a relief from his sufferings 
in death, the disease hat ; usually lasted from ten to fifteen years. 

Such is a general account of this rather protean disease, and we 
note that there is an onset in the spring, or more rarely in the 
autumn or summer, an intermission in the winter, and a relapse 
in the next or some following spring or autumn. 

Very rarely a case of pellagra may be acute, lasting only a few 
months. 

Children .—The disease is so common among young children in 
bad pellagrous districts, and so often can one, by careful inquiry, 
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elicit curious facts that tend to show that pellagra, though occurring 
in the person in question in adult life, probably, regflly began in 
infancy, that we are inclined to believe that the cases in young 
children are often overlooked, and we are supported in this belief 
by the mildness of the symptoms which we have obseryed in some 
children, which indicate merely a sunburn on the face, hands, 
arms, feet, legs, and perhaps the neck, associated with a little 
diarrhoea or constipation. The child recovers, the skin becomes 
normal, the attack is forgotten, and docs not return until adult 



3 '' 741. -Hand in ('.huonjc Fjxt.. 

Note the thickening of the epidermic and tin- line of tlcm.11 cat ion. The 
hands in both figures had*been vigoiously smiblx-d by the patient to try 
to remove the scalis. 

(From a photograph by Samlxin and (*li.dmcis.) 

life, when the patient may have grown up and been living for years 
in a town, when a typical relapse appears--a new case (a town case 
it would be classified by many authors), but a careful inquiry into 
the history of the case may elicit the fact from intelligent people that 
the first attack began in childhood, when it may be explained by 
the friends as being in reality a sequela of Jminer’s vaccination. 

Inquiry may often elicit the fact that when this occurred the 
patient, at that time a child, was living in the country, and often 
in close proximity to a stream—a fact which may be confirmed by 
a visit to the locality. 

Another curious point with regard to some of these early cases 
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is the history given by the friends of the development of some 
extraordinary habit of (lietary, to the influence of which the. disease 
is often assigned. These extraordinary cravings appear to us to 
be due to the dyspepsia (hypochlorhydria) so commonly met with 
in pellagrins. •?'*. 

Wo have rather insisted upon the occurrence of pellagra in young 
children because we are of the opinion that it is often overlooked. 

Skin Eruption.— The skin eruption is usually limilul to the 
regions exposed. hcinjL at first delineated in a most exact manner 
by the clothing: but in very rare cases it may be universal, and it 
is said sometimes to appeal limited, as though by clothing, in miked 
gipsy children. It appears on the dorsum of the foreaims, and on 
the hands and feet, only reaching the flexor aspect after several 
attacks. The most common Mte-. are the hands and forearms, 
elbows, feet, legs and knee.*,, the upper part of the chest, the 
shoulders, neck, and ku More rarely it appears oil the genital 
organs and aroint' 1 n* amis in both sexes. Saiulwith points out 
that in Egyptian pi ismts the iingmnal phalanx of the hand is 
seldom affected, dm lo the lact that when the lme is grasped it 
is protected against tin in’s rays. The nails and liair arc not 
affected, but rarely tin is a dry. scaly condition of the palms 
of the hands. 

Tin* skin eruption ma\ uav the following conditions:- (i) Con¬ 
gestion: (2) inflammation: (j’l thickening and pigmentation; 
(j) atrophic thinning. 

The atfecled pait turns .1 bright, dark, oj livid red colour, which 
at first disappears on pi ensure, and is generally delineate d by a veiy 
clearly raised limiting line. Assoc aied with this eiylcnia there 
is a burning sensation, blit usually no pain. In course of time the 
part becomes swollen and teiw, and bulla- may foim. After 
lasting a variable pciioc . <la\s 01 weeks, the eruption gradually 
subsides, leaving the skin rough, pigmented, and thickened, anil 
thus earning the names ol ‘ pell’agia ’ and ‘ qushuf.' 

This erythema disappears in the winter, but reappears the next 
spring with increased virulence, and in due course develops into a 
dermatitis, which produces an exfoliation of the epidermis in grey 
or brown flakes. Every attack leaves the. affected area a little 
more pigmented, a lit lie more thickened, and a little less elastic. 

After lasting about four 01 five years the skin begins to atrophy, 
and becomes wrinkled and ineh si ic. This atrophy is most marked 
011 the back, hands, and feet. Special terms have been given to 
the eruption when in certain areas— -e.g., the ‘glove,’ the ‘boot,’ 
Casall’s' necklace,' or ‘ cravat.' and tlie ‘ mask.' 

Roberts has introduced the rather useful term ‘ dermotagra ’ for 
the dry, scaly, thickened skin seen over the olecranon process, 
over the knees, and more rarely on the palms of the hands. Over 
the elbow and knee the skin is rough, thickened, and wrinkled; 
,on the palms of the hands it is merely rough and thickened. 

Another interesting dermatological feature of pellagra is the 
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frequency of nasal or facial seborrhcca, which is to be especially 
noted in the nose where the. sebaceous follicles arc very prominent 
and filled with plugs of sebaceous material. 

The Mouth.- -The. tongue is generally coated with a whitish fur 
during the onset of an attack, but later it, becomes abnormally 
clean—‘ Sandwilh's bald tongue red, swollen, and sometimes 
ulcerated near the tip. It may also become iissured, but in mild 
cases it recovers as soon as the attack is over. 

During attacks the gums may become spongy, and may bleed, 
and ulceration may appear, both here and on the palate,* as well 
as on tins pillars of the fauces. There may be pharyngitis, and more 
rarely (esophagitis. 

The Blood.- -The red cells ai 0 usually reduced m number, and the 
haemoglobin proportionally reduced. I'Mially the foim of the ud 
cells is normal, but microcytes, and more iarcl\ megabytes, may 
be found. There is usually only a slight leuooeytosis in uncompli¬ 
cated cases, but there is in our experience gemially a distinct 
mononucleosis. When the polymorphonucji ar cells an increased, 
it would appear to always indicate a complcai ion. 

Circulatory Organs.- Tin* 1 flood-pn-ssuu* i- usually low, and the 
heart-rate may be markedly menaced. Vasomotor changes can 
be observed in the coldness of tin* exlreinitie.-, the bluish conges¬ 
tion of the feet and hands, tin- goose skin, and the neuiopnialytic 
dilatation of the wssels of tin* lace oiten giving rise to an appear¬ 
ance seen in alcoholics. 

Respiratory Organs, etc - -The respiratoiy organs are not afltdtd 
in pellagra unless there is some complication, but tin re may be an 
exudation of fluid into the pleural cavities in the late stages of 
the disease, as well as (edema of the bases ol the lungs. 

Urinary Organs- -Usually tlu* urine is normal, or nearly so, 
and any great change must be considered to be a complication. 

Sexual Organs.- Sexual p<»w< r is usually diminished, especially 
in the later stages. Ameuorrlne.i, metrorrhagia, and inll..minatory 
conditions of the vagina, uterus, ovaries, etc., are described, but 
must be considered as complications. 

Special Smses. —The eyes suffer most in ] t ilagra, but the .*1 ai ges 
weakness of vision, photophobia, i-e.- are not d« pcndi n» 
upon the disease per se, bul upon 1 be weakness which il pi educe s. 
TJ10 patient s often complain of a saltish taste in the mouth. 

7 *’(Jiw.---Asciruletlie temperature is but little alte"ed from uotiual 
in pellagra, but it may lx* laised at intervals as high as ioi° to 
102° F. (Wood) for two to three, days at a time, but it may also 
be subnormal in other cases. 


Complications. —As may be imagined, in a disease of ‘iieli long 
duration as pellagra, the complications are numi rous, and include 
malaria, tuberculosis, ankylostomiasis, billmr/iosi-u eve efhciions, 
and many skin diseases, including itch. 

The most int(Testing complication is enteric hier, which may pi\c 
rise to the form often called ‘ typlio-pcllogra,’ winch is apparently 
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simply a pellagrin with an infection with one or mftre of the 
organisms causing enteric fever. 

Terminal infections with variousmicro-organisms have been noted, 
and complicate the post-mortem findings. Thus, Bon records the 
occurrence of Streptococcus pyogenes in the blood as found by 
examination immediately after death. 

Diagnosis.—Everywhere since pellagra was first recognized there 
has been great difficulty in its diagnosis, and it would appear 
necessary to consider not merely the signs exhibited by the patient, 
but the frame of mind in the observer in attempting to write upon 
this subject. 

For the diagnosis of pellagra two conditions are necessary in the 
observer. The first is that he must suspect its presence, and be 
on the outlook for it in any and c\ery country; and the second 
is that he must not be unduly swayed by any {etiological theory, 
and must be prepared to make a diagnosis of pellagra in a person 
of any ago. any race, any social condition, living in any place, 
whether tropical, temperate, or frigid; resident in a town or in 
the. country; and he mud do this without consideration of the 
dietary or the surroundings, with perhaps the sole exception of 
bcing^moro intently awake to the possible occurrence of the disease 
in lunatic asylums. 

As there are at present no microscopical, bacteriological, para¬ 
sitological, hematological, or clu-inic.d reactions which can be said 
to be diagnostic of the disease, will), perhaps, the sole exception 
of the pellagra-like symptoms produced by one of the American 
Commissions, by injecting defibrinated blood into monkeys, and as 
these animal {injections are not within the range of practical politics 
for purposes jof diagnosis, we must trust entirely to clinical mani- 
festal ions. 

The cardinal signs of the disease may be summarized into— 
(1) the cutaneous signs, (2) the gastro-iniesiinal signs, and (3) the 
nervous signs. 

In order to make a definite diagnosis, there must be either the 
presence or a definite history of the cutaneous signs of pellagra 
associated with symptoms belonging to one of the other groups. 

1. Cutaneous Signs --When a person shows more or less sym¬ 
metrical erythema, dermatitis, pigmentation, or a condition more 
or less resembling chronic dry eczema on either the backs of the 
hands, the dorsa of the feet, the face, the back and sides of the 
nock, or the front of the chest, especially if these eruptions are 
limited by a more or less definite elevated margin to the areas 
habitually exposed to light, suspicion should at once be aroused 
that the disease is pellagra. If a history can be obtained that this 
erupthra appeared for the first time in spring or autumn, and more 
especially if a history of recurring attacks can be obtained, the 
suspicion becomes almost a certainty. If to these signs there are 
added the fact that the skin symptoms become worse on exposure 
to-tne sun, or that there are at the same time disturbances of the 
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alimentary canal or of the nervous system, and especially if there 
is the presence or the history of vertigo, then the diagnosis is certain. 

2. Castro-Intestinal Signs .— Gastro-intestinal symptoms are 
usually present, but they may be extremely mild, and they may be 
absent. Those most commonly met with during exacerbations are — 
Salivation, stomatitis, dyspepsia due to hypoclilorhydria, diarrhoea, 
dysenteric symptoms, alternating with constipation, or simply 
constipation appearing or recurring in the spring or autumn. 

A diagnosis cannot be made by these symptoms alone, which must 
be considered in conjunction with the cutaneous in order to arrive 
at a conclusion. If no cutaneous symptoms arc visible, it is justi¬ 
fiable to place the patient in strong sunlight in order to see whether 
the dermatitis will appear. 

3. Nervous Symptoms.- - Of all the nervous symptoms early ex¬ 
hibited, the vertigo is the most common, and should he carefully 
inquired for, as the patient often docs not associate slight morning 
vertigo with the disease, and will therefore omit to mention tl.efi cl. 

Other important symptoms are Ihc melalicholia, the myas¬ 
thenia, the tremblings, and often curious delusions, and the irritable 
condition of ihc temper, recurring in the spring or autumn; but 
these must be associated with evidence of skin lesions before a 
diagnosis can be made. 

It will thus be observed that, while the diagnosis may be a matter 
of extreme simplicitj' in a typical case, it may also be one of great 
difficulty in atypical cases. Perhaps 'the greatest difficulty is 
met with in lunatics and young children. 

-1. Lunatics .—In these cases the patient has been admitted into 
the asylum suffering from one of the well-known forms of mental 
disease, but most probably from melancholia or dementia, more 
rarely from attacks of mania. It may be noted that at limes lie 
suffers from diarrhoea or dysentery, which is often assigned to wliat 
used to be called 'lunatic asylum diarrhoea’ or ‘dysentery.’ It 
may also be noted that at ,timcs he spits considerably, wh'cli s'mply 
means that he has an excess of saliva; but, much more importantly, 
it is noticed that lie suffers from chronic eczema on tlic back of liis 
hands, from angioneurotic oedema so called, both of which are often 
common in lunatics. Such cases require careful investigation, 
not with a view of making a diagnosis of pellagra, but with a view 
of excluding, ifj possible; the diagnosis that tlic case is really 
pellagra. 

2. Young Children .—In young children tl.c disease is vciy apt 
to be overlooked, and the red eruption on the face and hands, etc., 
followed by pigmentation, is generally attributed to sunburn or 
to eczema, while the alimentary disturbance is assigned to infantile 
gastro-intestinal derangements, and not connected with tlic skin 
lesions. A careful inquiry will show whether these symptoms 
have or have not a seasonal incidence., and in any case they should 
arouse suspicion of pellagra, which should only be cPminatcd after 
careful inquiry. 

109 
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Differential Diagnosis. —As the symptoms are divisible into 
three groups, so the discussion of the differential diagnosis is equally 
capable of arrangement under the same three headings. 

Skin Diskasks.— The skin diseases which are to be differentiated 
from pellagra are classifiable into those resembling the acute 
cutaneous symptoms and those resembling the chronic cutaneous 
appearances. 

1. Resembling the Acute Dermatitis .—Under this heading comes, 
first of all, erythema sdarc, from which pellagra may be distinguished 
by the inflammation of the mouth, by the presence of the alimentary 
canal symptoms, and by the vertigo, as well as by the fact that the 
pellagrous eruption at times appears on parts not usually exposed 
to the sun, and by the fact that the lesions in sunburn arc usually 
very superficial. 

The same diagnostic points will help to differentiate pellagrous 
dermatitis from erythema or eczema due to winds, salt air, etc. 

The erythema on the face, hands, arms, etc., in cases of dermatitis 
venenata may simulate pellagra closely. The pellagrous condition 
may be differentiated by the presence of gastrointestinal nervous 
symptoms, by the less general extension of the eruption, by the less 
involvement of the eyelids, and by the more acute course. 

From acarine dermatitis pellagra may be distinguished by the 
localization of the eruption, which does not appear on the trunk, 
by the absence of the vesiculo-jiapulcs and pustules, and by the 
absence of itching. 

From alcoholic erythemata it may be recognized by the history 
of the attack and by the presence of the typical eruption on the 
hands and feet. 

Some authorities have, however, described, under the term 
pseudo-pellagra, of alcoholic origin, an erythematous eruption on 
the hands associated with nervous symptoms which is indistinguish¬ 
able from true pellagra, being, in fact, the same disease. 

From angioneurotic ced etna it may be differentiated by the absence 
of marked oedema and the presence of more inflammation in the 
skin, as well as by the more regular distribution of the eruption, 
and by the limiting line. 

2. Resembling the Chronic Dermatitis .—From chronic eczema 
occurring in mentally sound persons or in lunatics pellagra is 
recognized by the typical distribution of the eruption, by the line 
of demarcation, and by the marked pigmentation, when present, 
and absence of pruritus. From chronic syphilides by the distribu¬ 
tion of the eruption, and by the absence of any reaction to mer¬ 
cury. Here mention may again be made of the dermotagra on the 
palms of the hands, over the olecranon, and about the knee, in 
clironic cases of pellagra, which is apt to he overlooked, or to be 
considered as points in favour of a diagnosis of eczema rather than 
of pdlagra. 

From biotripsis (vide p. 2282), which it closely resembles, pellagra 
is differentiated by the limitation of the eruption to the areas so often 



DIFFERENTIAL DIAGNOSIS-PROGNOSIS 


I73i 


mentioned above, by the presence of the line of demarcation. In 
biotripsis the skin is dry and 'wrinkled, and may be thickened 
in places with dark-coloured patches, alternating will) shining, 
smooth, inelastic, atrophic areas; but this condition is by no means 
limited to the hands or feet, but spreads up the arms and legs, and 
is not visible on the face. 

It is hardly possible that Kaposi’s disease (xerodermia pigmentosa) 
could be mistaken for pellagra, nor is ichthyosis likely to he con 
founded with it. 

The wrinkled skin of the washerwoman’s fingers is hardly likely 
to be confused with the chronic thickening found in pellagra, 
though this disease is often found in women who wash clothes, and 
who explain their own dermal condition in this way. 

Gastro-Intestinal Diseases.—O f all the gastro-intcstiral 
diseases, sprue is the only one which in any way resembles pellagra, 
which can be readily distinguished therefrom by il e presence of 
the skin eruption. It must, however, be remembered that the 
psilosis lingua: pigmentosa* of West Indian writers is really pellagra. 

Attacks of diarrjuca or dysenteric-like attacks *can only be recog¬ 
nized as belonging to the syndrome of pellagra if the dermal signs 
are present at the same time, or if they can be produced by exposure 
to the sun, or if there is a very definite history of their previous 
occurrence; unless, indeed, they are associated with marked 
ptyalism or bilateral swelling of the parotid glands, or some oilier 
symptom tending to indicate that jicllagra was the cause.. The 
special cases in which diarrhoea and dysentery require careful 
diagnosis arc those in which Ihey occur in lunatics. 

Typho-Pellagra. —In this disease the dermal signs of pellagra 
are sufficiently evident to enable its diagnosis to l»e made, as a rule, 
without difficulty, while the diagnosis of typhoid fever can be made 
by the methods already described on pp. 1389-1394. 

Nervous Diseases. —Melancholia, deinemia, mania, etc., can 
only be diagnosed as pellagrous when associated with ils skin 
lesions; but here, care must he taken not to mistake the dermal 
signs of pellagra for chronic eczema, etc.: but this point, having 
been already discussed above, need not again be argued. 

Prognosis. —This would appear to bo good in early cases in mild 
cases, and even in moderately severe cases, if the patient can be 
removed from the pellagrous area and placed in good condition of 
food and hygiene in a non J pellagrous area. 

But predictions as to a cure must be guarded, and it must be 
remembered that cases have relapsed after two, five, and even 
fifteen, years’ intervals. 

In severe cases the prognosis must be guarded, and the low blood- 
pressure remembered, as well as the possibility of sudden death 
from exertion after lying down. 

Cases of typho-pcllagra have a high mortality, and here the 
prognosis is obviously bad. 

Complication with ankylostomiasis, tuberculosis, etc., also 
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render the prognosis more unfavourable, as docs continued residence 
in a pellagrous area. 

Treatment. —There can be no doubt that the essential basis of 
the treatment of pellagra is to remove the patient from the pel¬ 
lagrous area in which he has been living to a non-pellagrous area; 
and, secondly, to give a good and liberal diet, preferably without 
any admixture of maize, although Devoto has shown that good 
maize not merely docs no harm to pellagrins, but is very suitable 
for some of them, as it is t heir usual diet. If this is done, most early 
cases quickly improve, and apparently are cured, but, unfortunately, 
this is not so, because, even if they remain under these excellent 
conditions, sooner or later a recrudescence occurs. These recru¬ 
descences may bo mild, but at any time they may become severe, 
even when maize is excluded from the dietary. 

Arsenic .—This being so, it is obvious that some medicinal treat¬ 
ment is necessary, m addition to change of Reality and diet, and 
apparently the best icmcdy is arsenic in some foim. Of all forms 
ul the drug, that most commonly in me. and also much vaunted, 
is ‘ ataxy!.’ which is administered by intramuscular injection of 
4 gi ains pe.r diem. 

Other methods of giving arsenic arc salvarsan, neosalvaisan, and 
soamin. 

Ollier method-. arc the c.a« o'lylale ol sodium, administered in 3-grain 
dosc-s by intramuscular injc»i lion ov«.ry third Jay until three doses have been 
given, and then every se* owl dav unlil three more doses have been adminis¬ 
tered , and then increasing to 5-grain do»es every second day until the symp¬ 
toms have improved. 

Associated with these injections, it is as well to gi\c liquor 
arsenical is in small doses internally, and to continue this inter¬ 
ruptedly for some three months after the symptoms ha\c dis- 
appeared. I11 addition, it is as well to repeat the liquor arsenicalis 
some weeks before the advent of spring, and to continue it inter- 
mitt cully into the summer for a few years after an attack, in order 
to attempt to guard against the almost inevitable relapse. 

Radio-Active Serum.— Niiolaidi has devised an artificial organo-mineralizcd 
radio-active serum from lioi so scrum, together with all the organic and 
mineral salts of the blood, in a solution saturated with carbon dioxide gas, 
which was then rendered radio-active. This scrum is administered by infec¬ 
tions until twenty to twenty-five are given, when, according to the author, 
supported by several eminent authorities, most remarkable improvement 
in the cases resulted. 

Symptomatic Treatment. —The patients must be protected frem 
the sunlight by clothing, veils, hats, glo\es, etc., and the deima- 
titis must be treated by emollient lotions, such as cak mine, soothing 
and dark ointments, such as ichlhyol in lauolinc. 

The indigestion should be treated by a mixture containing dilute 
hydrochloric acid and infusion of gcnlian. 

The diarrhoea and dysentery should be treated as indicated on 
p. 1854. for bacillary, or on p. 1834 for amoebic, dysentery. 
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With regard to the nervous symptoms, the irritation on retiring 
to bed and the sleeplessness should he remembered, and combated 
with cool bathing, and, when necessary, by doses of bromides, 
which, however, are apt to increase the depression. 

The vertigo should be borne in mind, and precautions taken to 
prevent accidents being caused byJt.-> «■ 

The mental condition should be cheered by pleasant surroundings, 
and in severe cases a watch taken to prevent the suicidal tendencies 
taking action. 

Diet. —The diet must vary with the condition of the digestion 
and the bowels, and during attacks of dysentery or diarrhoea that 
laid down on p. 1858 should be adopted. 

Complications. —Search should be made for signs of ankylosto¬ 
miasis, ascariasis, etc., tuberculosis, malaria, etc., and these should 
receive their appropriate treatment. 

TyphoPellagra .—This serious complication, which is really only 
an attack of enteric fever in a pellagrin, in whom the acute symptoms 
at once become aggravated, must be treated by a combination of 
the treatments laid down for nit eric fe\er on p. ijwy, and pellagra, 
as above. 

Prophylaxis.— As the {etiology of pellagra is unknown, it is 
obvious that remarks as to prophylaxis must he more or less specu¬ 
lative. It does not appear to be directly contagious, and therefore 
isolation, quarantine, et c., appear t o be useless. 1 n accordance wit h 
certain {etiological views, it is advisable to attempt to avoid being 
bitten by flics in the early morning or late evening in the endemic 
areas by the use of protective veils, fly-brushes, etc. Protection 
against the sun, {is described above, is also of great importance. 

It is obvious tlut the consumption of diseased or damaged maize 
must be injurious, and the action taken by the Italian Government 
to prevent the sale of bad maize is not merely highly commendable, 
bu t must be most beneficial t o 1 he communit y at large. 

Further, the excellent attempt to find out every pellagrin by 
means of local lists is good, as it enables the Government to know 
exactly the condition of this dreadful malady, provided the lists 
are carefully compiled; on the other hand, if these lists are in¬ 
accurate, they may result in much misconception of the incidence 
of the disease. The provision of one good meal a ’day to poor 
pellagrins during the spring and autumn is, in our opinion, highly 
to be praised. Tliat these meals are good, we can certify from 
personal experience. We fail, however, to sec the utility of the 
free distribution of salt, but it docs no harm. 

The methods adopted by the Italian and other Governments may be 
summarized as follows:— 

r. Laws and Regulations. 

la) Prohibiting the importation and sale of spoiled torn. 

(6) Government inspection of all corn dried, stored, or consumed. This 
includes the erection of public storehouses. 

(e) Provision of desiccating plants to dry corn. 
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(d) Cases of pellagra to be reported, and lists to be kept and emended 
every year. Unfortunately, they are not always very accurate. 

(f) Formation of locande sanitane — i.e., kitchens where excellent free 
meals arc given to pellagrins, and, it is to be hoped, to other deserving poor 
people also. 

(/) Free distribution of 17J pounds of salt to every adult pellagrin and 
11 pounds of salt to every child pellagrin per annum. This distribution is 
arranged by a ticket system. 

(g) Establishment ami upkeep of pellagrosaria — i.e., special hospitals for 
the treatment of pellagrins 

(A) Establishment of pcllagrological commissions in every province affected 
with pellagra, with powers to work the laws and to investigate the disease. 

(1) Financial supply. 


2. Formation of Rural Bakeries. 

Model eetftral bakehouse, ton trolled by Government, in which the only 
bread allowed to be u*.ed is baked from good, wholesome wheat-flour. The 
best model we have scui was in the Tyiul. 


, j. Improvement oj Agriculture. 

(a) Uy cattedrc amlmlanti, or tanners' institutes, d&igned to teac h locally 
modern’methods ot agi uultiire, with the result that the iarmers become less 
poverty-nti kken. 

(b) Advising the farmers no lnngci to plant sec ond crops of interior equalities 
ot maize, called t/uarantino (Ata mat:, 0. pr.eun ) and nnquanlino (£. mais 
0. subpra-tox), which, being gathered in the wet month ot October, were 
often only half-npe, and soon delayed. 

(c) lty organizing agricultural shmt".. which include the exhibition of maize. 
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CHAPTER LXXIV 


DISEASES OF THE MOUTH, THROAT, 

AND STOMACH 

General remarks—Oral infections- -Thrush --Gingivitis—Lingual affections— 
1 lalzoun - - Tonsillar alfce lions .. Gastric «1 iseases — Kart h-eat ing — Bel- 
yando spew - -Kntala$iio—References. 


. GENERAL REMARKS.* 

In this chapter wc make some remarks concerning the diseases of 
the mouth and the stomach, which we will piefacewith a few general 
statements concerning the intestines, as this is the most convenient 
place for so doing, though we describe the more important diseases of 
these parts of the alimentary canal in separate chapters. 

External hernia is common, but internal hernia is rare.:-we have 
only met with one example, and then of a most unusual form, the 
displacement being through a mpture in the transverse mesocolon, 
forming a hernia into the lesser sac. This hernia probably took 
place through the recesses interniesocolicus transvei siis (Brdscke). 
Intussusception and vohulus are known, as well as intestinal 
obstruction due to bands, and we have met with one unique case 
of fatal intestinal obstruction in a nati\ r found dead, caused by the 
compression of the rectum against the pelvic wall by an enormously 
distended bladder, which we had not thought to be possible. 

Cancer oj the bowels is by no means uncommon. Tuberculosis of 
the bowel is generally secondary to tuberculosis in some other 
regions, but we have seen primary tuberculosis. Appendicitis is 
quite common in both Europeans and natives, and is caused by 
bacteria acting either directly, or introduced by the action of 
Trichuris and A scar is. Appendicitis of schist osomic origin has been 
recorded'by Mursell. 

In previous editions we called attention to the frequency of 
intestinal sand. The true intestinal sand of animal origin composed 
of dark grey or colourless gritty particles, and largely composed of 
lime salts, is occasionally met with, but far more common is the 
so-called pseudo-intestinal sand composed oi undigested remains of 
vegetable food (bananas, etc.), which may become encrusted with 
earthy salts. Delgado Palacios has called the condition ‘faecal 
sarcoma.’ In. these cases there may be diarrhoea and colicky 
pains. 

i739 
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i." 

_ Uronema caudatum has been recorded by Fischer, in 1914, in the 
diarrhceic stool of a European in Shanghai. Two days later only* 
cysts were present. 

ORAL INFECTIONS. 

The protozoal parasites reported as being found in the mouth 
are:— 

Loeschia gingivalis Or os. 

Leishmania tropica Wright, var. americana Laveran and 
Nattan-Larrier. 

Spiroschaudinniadenlinm Miller,and many other spirochades, 
Sfliroschaudinnia buccalis Steinberg. 

Treponema mucosum Noguchi. 

Treponema macrodentium Noguchi. 

Treponema microdentium Noguchi. 

Flagellates have also been recorded. 

Gongylonerna pulch: um .—This lilaricd worm is a parasite of the pig 
in Europe and America, but was described, in 1916, by Ward as 
occurriiig in the lower hp of a girl, aged sixteen years, at Jcfftrson in 
Arkansas. The worm was 42*1 millimetres in length, and tapered 
slightly at each extremity, of which the anterior was ornamental, 
by a system of cuticular tubercles, while a cuticular ridge ran along 
the lateral line. 

The most common and perhaps most serious affection is Pyorrhoea 
alveolaris, in which condition pus wells up from .alongside the roots 
of the teeth, while the gums become swollen, reddish, and inflamed, 
the teeth loose, and general septic absorpt ion or infection may result. 

The organisms associated with this lesion are innumerable— 
amoebae, spirocliaetes, bacteria, etc.—and, therefore, the- causal germ 
is unknown, but the treatment is quite clear—viz., to remove all 
teeth which arc too far decayed to allow any hope of improvement, 
or which are viewed as dangerous from a general health point of view. 
Having done this, the next and most important point is ionization 
with zinc sulphate. 

* Apart from this, all bridges, crowns, and fillings have to be viewed 
with suspicion in the tropics, and vague septic conditions, diarrha'nl 
or even dysenteric-like sympt oms, and more especially inflammatory 
changes about the jaw, should lead to careful examination of teeth 
treated in this manner. 

It will be remembered that streptococci are apt to enter the system 
alongside the teeth and via the tonsils, and, therefore, the strepto¬ 
coccal infection should be thoroughly and carefully treated. 

The inflammations oj the tonsils, diphtheritic, pseudodiphtheritic, 
and streptococcal, are common in the tropics, though diphtheria is 
somewhat rarer than in temperate climates,'and require careful 
treatment with local antiseptics and either serums or vaccines. 

Salivary calculi have been reported by Christophcrson, and are 
certainly not uncommon in Europeans and natives, and arc apt to 
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recur after removal. A favourite seat appears to be the sublingual 
luct, where the calculus is apt, on superficial examination, to ,be 
mistaken for an enlarged lymph gland. 

Espundia or oro-nasal leishmaniasis is fairly frequently met with, 
and is described on p. 2175; while gangosa or its syphilitic counter¬ 
part is frequently seen, and is described on pp. 1876-1879. 



Fig. 742. Lki coplakia. 

Leucoplakia wind cancers of the lips, checks, and tongue lire fre¬ 
quently met with in the tropics, and appear in a curious way to be 
related to mycetoma, via the condition called paramycetoma [vide 
Chapter XCIfl., p. 2145). 

THRUSH. 

Synonyms. — Saceharomyretic .stomatitis. Oral oidiomycosis. French, 
Muguet, Millet blanchet; Italian, Muglu*tto; German, S< hwamchen. 

Definition. —A stomatitis, or, more correctly, n group of stomatites, 
characterized by the presence of creamy white patches, believed in 
the past to be produced by Oidiwn albicans Kobin, while at the 
present time it is recognized that they may be produced by a multi¬ 
plicity of fungi. 

Historical. —The affection was clinically known to Hippocrates, 
forming part of the oro/mru d<£0d5ea described by him. It was also 
certainly known to Galen under the term of aphtha alba injanihtn. 

Sauvage called the affection aphtha lactamen, and Bat email aphtha 
lactantium. 

In 1839 Langenbeck first discovered that the condition was due 
to a fungus. It is interesting to note that the thrush case, micro¬ 
scopic illy investigated by Langenbeck, was a patient suffering 
from typhoid, and that Langenbeck suggested that the fungus 
might be the cause of this malady. 
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Berg in Stockholm, in 1842, studied the condition vety carefully 
and gave some details on the morphology of the fungus, while Voj 
demonstrated the contagiousness of the malady. Gruby, in 18, 
considered the fungus to belong to the genus Sporotrichum, aii 
called the affection aplitliaphyte. 

Robin gave a full description of the fungus in 1847, and considered 
it to be closely related to Oidium tucker which attacks the leaves 
of vine-trees, and to Oidium lactis. In 1853 he called it Outturn 
albicans. 

In 1866 Hallier considered the fungus to be a Stempliylium, and 
called it Slemphylium polymorphum. In 1868 Quinquaud created a 
new genus, Syringospora, and named the fungus Syringospora robini. 
In 1877 Grawitz considered the organism to be identical with 
My coder m% vini. 

In 1878 Rees placed the fungus in the genus Sacch'aromyces 
( S . albicans). In 1885 Plant grew it in pure culture and considered 
it to be identical with Monilia Candida Bonorden. which is often 
found in cow-dung. 

In more recent times the condition has been studied by Klemperer, 
Roux, Linossier, Vuillemin, and others, while Castellani has shown 
that the affection may be caused by a multiplicity of fungi. Pijper 
has recently described a case of thrush in Soutli Africa due to 
Hemispora rugosa Castellani. 

Climatology.— Thrush is verv common throughout the tropics, 
but it is found also very frequently in temperate and cold climates. 

Etiology. —It is generally stated that thrush is due to Oidium 
albicans Robin (synonyms: Monilia, Saccharomyces, Parasaccharo- 
tnyces, Endomyces, Syringospora albicans, Syringospora robini, 
Slemphylium polymorphum), but the researches of Castellani carried 
out both in the tropics and in temperate zones have shown that the 
term Oidium albicans has been used to cover a multiplicity of fungi, 
and that the affection may l>e caused by hyphomycetes belonging 
to different species, genera, and families. The fungi capable of 
producing thrush may be classified as follows:— 

Fungi Impcrjccti: ~ 

Genus Monilia IVrsoon. * 

Genus Oidium Link. 

Genus Hemispora Vuillemin. 

Ascomycetaccas 

Genus Endomyces Link*. 

Fungi oj Genus Monilia Persoon.—Fungi of the genus Monilia 
Pcrsoon are by far the most frequently met with,-and there is little 
doubt that the fungus described by Robin under the name Outturn 
albicans belongs to this genus. For details on fungi of this genus the 
reader is referred to Chapter XXXIX., p. 1079. The species most 
commonly found in the tropics are of the types Moniha tropicalis 
Castellani, Monilia pinoyi Castellani,.Mom*; ia parapinoyi Castellani, 
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less frequently of the Monilia bronchialis Castellani type and other 
types, while Monilia albicans Robin scnsii stricto is seldom found. 

* 

In cases of thrush in London Castellani isolated m iqij fungi of the types 
Monilia pinoyi Castellani, M. parapinovi Castellani, M. londinensis Castellani, 
M . mefalondinensis Castellani, M. bronchialis Castellani, occasionally M. tropi - 
calis Castellani. and rarely other types. 

Fungi of Genus Oidium Link.—'Flic following fungi of the genus 
Odium have been found in a few eases of thrush:— Oidium matalense 
Castellani, Oidium rotundatum Castellani, Oidium asteroides Castel¬ 
lani. The same species have been found in the expectoration of 
certain cases of bronchitis, and Oidium rotundatum and Oidium 
asteroides also in the faeces of certain cast's of enteritis. 

Fungi of the Genus Hemispora Vuillemin.—The fungus Hemispora 
rugosa Castellani, found by Castellani in certain cast's of subacute 
tonsillitis and cases of bronchomycosis, has been recently observed 
by Pijper in a peculiar case of thrush in $outh Africa. 

Fungi of Genus Endomyces Link.--Vuillemin in old cultures of 
so-called Oidium jilbicans Robin found asci, and, therefore, con¬ 
sidered the thrush fungus to be an endomyces. Vuillemin's findings 
were not confirmed, and Landrieux created a new species for the 
fungus in which Vuillemin found asci: Endomyces vuillcmini Land- 
rieux. 

Predisposing Causes.—General weakness, marasma. and the late 
stages of tuberculosis and diabetes, favour the development of 
thrush, though at times perfectly sound individuals may* suffer 
from it. 

Symptomatology.—On the mucous membrane of the cheeks, soft 
palate, and tongue, white small spots appear, which gradually 
spread. There is often a certain degree of inflammation, and the 
oral mucosa may be red and swollen and the saliva very acid. 
Nursing and chewing are. painful, and infants and children with 
thrush have often diarrhoea. Certain authors, however, maintain 
that the severe signs of stomatitis are not due to the thrush 
fungi; bacteria and other organisms would be the real cause of the 
oral inflammation, which would prepare the ground for the fungus 
to thrive, and by abundantly growing produce the white patches. 
Thrush not rarely spreads to the pharynx and the upper portion of 
the oesophagus. It is interesting to note that 1 he fungus grows from 
the surface downward fairly deep into the mucous membrane. 
It was believed at one time that thrush never affected cylindrical 
epithelium. Tlurushruns a variable course, and in many cases shows 
little tendency to spontaneous cure. 

Clinical Varieties.—In cases of thrush due to Oidium rotundatum, 
Oidium asteroides, and Monilia zeylanica, the colour of the patches 
may be yellowish instead of creamy white. The same appearance 
has been recently noted by Pijper in .an interesting case of thrush 
he has carefully described in South Africa, due to Hemispora rugosa 
Castellani. 
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Diagnosis. —The diagnosis can often be made clinically! the 
creamy white patches being characteristic, but it should always 
be confirmed by the microscopical examination, which will reveal 
a large amount of mycelial threads and conidial forms. If it is 
desired to know the etiological variety of thrush the patient is 
suffering from, cultural methods are necessary. These are described 
in the chapter on Bronchomycosis (see p. 1888). 

Prognosis. —Thrush per se is not a serious affection, but its occur¬ 
rence in cachectic patients is a bad omen. 

Treatment.— Glycerine of borax applied to the patches several 
times a day is efficacious in many cases, or an aqueous solution of 
borax (1 in 30) may be used. The addition of honey to the latter is 
to be deprecated. In resistant cases the addition of carbolic acid 
to the glycerine of borax, 10 minims to the ounce, will be found 
useful. In marasmic children or adults suffering from some incur¬ 
able disease any treatment may fail to bring about a complete 
disappearance of the-thrush. 

Prophylaxis. —In The case of infants there is no doubt that in 
many cases the infection is carried by contaminated nursing bottles 
and their rubber .nipples. These should, therefore, be kept scrupu¬ 
lously clean. As regards children, and more especially adults, quite 
a number of thciVi, although in apparent perfect health, harDOur 
thrush fungi in the mouth, and are, therefore) carriers. In them 
the use of alkaline tooth-pastes and mouth-washes is to be re¬ 
commended. 

GINGIVITIS. 

Dining the last few years much attention has been paid to 
gingivitis, or inflammation of 1 lie gums, which may be divided into 
simple gingivitis, pyorrhoea alveolaris, and -ulcerative gingivitis. 
They are .all of tropic*! import ance. 

Simple Gingivitis. 

In this disease the gums are bright red in colour, especially near 
the margin, becoming normal when traced towards the buccal' 
mucosa. The interdental papilhe^re swollen, but arc neither pain¬ 
ful nor ulcerated. There is no odour, no pain at night, •and no 
enlargement of lymplTglands, but the teeth may be covered with 
tartar and show food debris. A carbolip rose-water mouth-wash 
(| per cent.) will be found useful. 

*. * 

Pyorrhoea Alveolaris. 

This is a chronic condition, in which thCre is little sign of inflam¬ 
mation of the gums, but in which pus can by pressure be made to 
exude from the peridental pockets. If it is allowed to proceed 
unchecked it will produce ulceration of the bottom of the peridental 
sulcus and destruction of the periodontal membrane, and will set 
up a rarefying osteitis, which will injure the bony socket and loosen 
the teeth. 
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Ulcerative Gingivitis. 

• Synonym --Hal dc Bocha. 

* ■ This was studied by Miller, an American dental surgeon, in 18.S2, 
who first saw the spirochetes and the fusiform organisms which 
Were subsequently described by Vincent, in 1898, as the causal agent 
of a membrano-ulcerativc pharyngitis and tonsillitis, a membrano- 
ulcerative stomatitis, and a mumbrano-ulccrative gingivitis, two of 
which are commonly present when a case comes to bo noted, 
although.the gingivitis is nearly always the primal disease. 

All forms are common in the tropics, and- their relative frequency 
has been investigated in Palestine by Scliimeoni-Mccklcr, in 1917, 
who found that 78 cases of mouth disease could be resolved into 
28 cases of ulcerative gingivitis, 17 of ulcerative stomatitis, 0 cf 
Vincent's angina, and 27 of mixed types. The whole subject has been 
ably studied by Bailow in 1914, Bowman in 1916, by Taylor and 
McKinsty in 1917, and by Colyer, in 1918. There are three varieties 
of the*complaint—viz., the acute, the subacute,end tlic chronic. 

Acute Variety.- -This is an acute inflammation of the margins 
*of the. gums, of gradual onset, but which spreads rapidly and causes 
ulceration of the interdental papilla: and sloughing of the gums 
around the necks of the teeth, and in severe- cases ulceration of the 
oral mucosa, associated with malaise, fever, and enlargement of the 
lymph glands, lnemorrhage irom the gums, and pain therein, 
especially at night, bad taste in the mouth, oifonsive breath, difficult 
and painful mastication, and loose and tender teeth. There is 
.uedema of the interdental papilla*, which are bluish-red in colour or 
Covered with a brownish friable slough. It usually attacks the 
gums around the upper incisor teeth, but may begin anywhere where 
food tends to accumulate. It "spreads irom person to person, but is 
commonly met with in persons living under bad conditions. 

Subacute Variety.-- The gums are spongy and tender,and a whitish 
pellicle often forms which on superficial, examination may give the 
appearance of a purulent exudate. The condition often spicads 
40 th^checks and lips, and may involve the soft and hard |>alatc 
and even the tonsils. The pellicte after a time separates, leaving 
an eroded surface which gradually deepens. . 

Chronic Variety. —If untreated the acute and subachtc varieties 
pass into the chronic, and lead in a year or so to destruction of the 
bony sockets. 

Treatment. —The best treatment for those infections is to remove 
the tartar, disinfect the mouth with a spray ol peroxide of hydrogen 
■or of glycothymoline, and then ti* treat by ionization with zinc 
sulphate, and -afterwards to use .antiseptic washes of sanifas or 
similar preparations. Roberts recommends the. local application of 
the following: Hydrogen peroxide 3 v.,vinuln ipecac. ;;ui.. glycerin 5 v., 
aq. ad gviii. 


no 
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LINGUAL AFFECTIONS. 

Patches of Leucoplakia of the tongue are common in natives, and 
may be oi various origin- - syphilitic, framlxetic, or due to irritation 
caused by smoking or chewing various substances. Case of the 
so-called Circinate pityriasis linguae or Annulus migrans arc not 
rare. Lingua nigra Is occasionally seen. We have already called 
attention to the dark patches found on the tongue in natives, and 
which by some wi iters have been described as a sign of ankylo¬ 
stomiasis. These 1 pigmented patches are roundish or oval, and 
may be found also n:i the gums, the mucosa of the lips, on the. soft 
and hard palate, and are apparently congenital. A condition 
which might be called Red or Purple tongue, and which often 
puzzles the newly armed nodical man. who does not know its 
origin, is extremely i'i>iitiiinii m ( e\lull among the coolies and 
lower-das* native-, and is >uupl\ due to chewing betel. The pig¬ 
mentation slowly disapp< at - on ihe* native discontinuing the use of 
betel. Cases of Furrowed tongue (saolal toijguei aie not rare. 
We have seen a case of Fordyce’s disease (pseudo-colloid of the 
lipsi m a hall c.isie. A case >>i Chelitis exfoliativa in a Kuropean 
lady and cases <>i Perleche have been observed by ns among 
Kuropean children. I'uder the teim seasonal teem refit ulceration 
of the lips. t»ros lias desctilled a \eiy superficial ulceration on the 
lower lip» in Algerian n.iiiw-s which is very common in the hot 
season, and is due, .".cording to linn, to a diplnbacilhis. 

Pityriasis Linguae Spirochaetica. Thiscoudit ion has beeiulescriln-d 
by (‘aslellam. Theie i-, as a title no sign oi acute inllammation 
and no ulcers, but the dorsum oi t lit* tongue is row-red bv a thick, 
persistent. whitidiw llowisli or gie\ ish-biownish Im, winch on 
mici(isc-ojncal i xamm.tium s Ull js to eonsist solely ol innumerable 
sjiirocluetr-s, wit ll some eplllu li.'tl Cell-. ( »i colli ,-e, a Ir W spirochetes 
aie always louiul in shapings ft run the tongue, but ne\er ill such 
emumous amounts. 

HALZOUN. 

Definition. Hal/omi i- the imasiun oi the pharynx by the 
adults ol Fasciola hcpunca (Liium-iis, 175S). which cause dyspna-a, 
dysphagia, and Mum-linns mote M-wre symptoms, and even death. 

Historical. In iuoj Khouri described this disease as occurring 
in Northern Lebanon. 

/Etiology. -Hie disease i- r aiised bv eating raw liveis, espi-eially 
raw goat (f a fra /units Lmriaiis) livers, vbieh are infected witii 
Fasciola hepatim (J.mnaus. 1751 s -), when tin* worm (p. 565) fastens 
itself on to tin- mucosa of the pharynx and sucks blood. 

Symptomatology. -The patients suiter from dyspna-a, dysphagia, 
dvsphoui.i, and congestion of the head, and occasionally die, but 
more usually, after lasting from a few hums to a few days, the victim 
'•miii-* and the parasites are expelled, and recovery results. 

Treatment. —An emetic will cause the parasites to come away. 
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TONSILLAR AFFECTIONS. 

Kvorv type of tonsillitis mot with in temperate ilimatesis observed 
also in t he triples, although there is no doubt t lull l oiisillar and,throat 
affections are less frequent in warm climates than in cold. Diph¬ 
theria is on the whole, less frequent Ilian in temperate zones,|but a 
fairly large number of cases occur in every tropical country. We 
have seen a number of cases of follicular tonsillitis and other strepto¬ 
coccal affections: quinsy or tonsillar abscess is nol rare, and cases 
of Vincent’s angina occur, flue to Vincent's Bacillus fusiformis in 
association very often with 
spirochiel es. \Ve do not 
propose giving a description 
of Vincent’s angina, uhitli 
rnav be found in any text¬ 
book on g< ueral uicdieino 
but we would call atMilion 
to the possibility of mis¬ 
taking it for a "\ phililie 
condition Certain authori¬ 
ties state that Wa^emunii 
reaction is positive in \ in 
cent's angina, but in our 
expeiienee this is not -o. 
and we can eonlinn the 
researehes of I ayloi and 
others, aceordmg to whit h 
Wassenh.inn leaetion is 
negative in Vincent's angina, 
except, of ionise, when M 
develops in a syphilitic 
person. Cases «>f tonsilliti- 
possibly due to a nucha 1 and 
flagellates have also been 
recorded. We propose sa\ - 
ing a tew words on certain 
affections ol the tonsils to 
which little attention has so tar been paid • \ i/ , mveotie infections. 

Tonsillar nocardiomycosis and lesions ot the’ tonsils due to 
Nocar din hovis and other species ot the genus Xoenrdiu and 
Cohnistrcptotlirix have been placed on reeord. hm we desire to t ail 
attention to the comparative Iretpiencv ol a granular Noeanliasis 
of the crj'pts which may lead to the formation ol tonsillar euletili. 
The affection, which is not new. but is little known, runs a chronic 
course and is nol painful. The patient ollefi does not come to 
consult the doctor bctaiise of sore throat, Imt because of the un¬ 
pleasant odour of the breath. On examination the teeth and gums 
may be quite healthy, but on examining the tin oat small whitisli- 
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yellowish spots will be seen on the tonsils; these spots are in reality 
the surface portion ot granules contained in the crypts, and may be 
extracted with more or less ease. These bodies when squashed 
have a very offensive odour; under the microscope they consist of 
masses of Nocardia-likc organisms at times, at other times masses 
ot lcptothrix; in certain cases both Xocardial fungi and Leptotlirix 
are seen and various bacteria, and even protozoa such as amoeba: 
and flagellates The nocardia fungi are very difficult to grow. 
After several years the masses in the crypts may become calcified, 
and real calculi may be formed, which at times are the starting- 
point of some very severe inflammation. 

Varieties of Tons i llonoctmi i us is.— Clinically the usual form is the 
yellow or whit ish type. A case observed by one of us was charac¬ 
terized, however, bv the presence of black granules, from which a 
nocardia similar or identical to A 'otaidia nigra Castellani, 1912, was 
grown. 

Tonsillar monillomycosis- Moniliasis ol e tonsils has been 
described by Castfcllaiii. Three types 111a • distinguished: the 

acute, the subacute, the chronic. The acute tyf>e is important, as 
such cases have often been taken lor diphtheria. The tonsils are 
covered by creamy while patches which at limes extend to the 
soft palate, the pharynx, and larynx'- Theie i*> difficulty in swallow¬ 
ing, and the patient may ha\e some lever. Diphtheria is often 
suspected, but the microscopical and cultural examination clears 
the diagnosis at once. The fungus most commonly found in 
Ceylon is Monilia tropical is Castellani. Cases of mixed infections 
of diphtheria and moniliasis have occasionally been seen by us. 

In the subacute and chronic types of moniliasis the subjectixc 
symptoms are often ml. The diagnosis is based on the microscopical 
examination. The treatment consists in applications of glycerine 
of borax and of carbolic arid. 

Tonsillar Oidiomycosis.- The condition is due to fungi of the 
genus Oidium Link. Clinically the affection is very similar to 
moniliasis, but in the case in which Oidium rotundatiim Castellani 
was found the patches were yellowish and not white. 

Tonsillar Hemisporomycosis.- In certain cases of tonsillitis in 
Ceylon Castellani found a fungus which hi* had previously observed 
in cases of bronrhomyroMs. fie w,is doubtful about the classifica¬ 
tion of the fungus, and at first placed it temporarily in the genus 
Monilia, naming it Monilia rugose Castellani, 1909. Recently Pinoy 
has placed it in the genus Hemispora, the name of the fungus be¬ 
coming Hemispora rttgosa. 

The case in which the fungus was first observed had been suspected 
by the house physician to be a case of diphtheria, as the patient 
complained of great pain in swallowing. There was fever, the 
submaxillary lymphatic glands were enlarged, and on examination 
of the throat several greyish patches were seen on the left tonsil 
and on the soft palate. At times, however, the patches are yellowish. 
Under appropriate treatment they become smaller and smaller, 
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but one or two small spots remain oftenior weeks and even months. 
As regards treatment, painting with a 5 or 10 per cent, solution of 
carbolic acid is found useful. 

GASTRIC DISEASES. 

All forms of Dyspepsia are common, but hypm-hlorhydria and 
fermentation are especially common in our experience. 

Ulcers and Cancers of the stomach are met with at times, as 
well as dilatation of the veins at the lower end of tin* (.esophagus, 
leading to severe hannatemesis. In children Pyloric stenosis has 
been seen several t imes by us. We have met with one case of diffuse 
inflammation which resembled ‘phlegmon of the stomach' in its 
gastric symptoms, but which was associated with other signs point¬ 
ing to a more general poisoning ol the system. 


EARTH-EATING. 

• 

Synonyms. —Geophngv. Erruth : Mai d’estomar. 

Remarks.- - -Earth-eating is > onimon m many parts ol the tropics, especially 
m certain parts ol Alricn (<• **., tin* Sudan and Southern Tunisia) and Asia 
(Malasni, Java, Borneo), lint is ob-.ei ved also in "I emperate Zones, in Europe, 
N01 them China, and Japan. Lt is common tn i hddren and piegnunl women, 
It is belu veil to lie acquired bv the child]en being left to crawl about and cat 
anything which tomes to hand. Il is also acquired by being taken as a 
remedy Jor syphilis and oilier diseases. 

Cliristopherson says that it is lomnioii 111 the Sudan, wheie two terms ol 
earth arc eaten* (1) Karkooti (Mile mud). (.») label (some torm ol calcium 
carl mimic). in Guiv.i lh»* earth eaten consists ol bituminous clay, called 
' amjKn*,* whu h is taken especially by pregnant women, who believe it will 
benefit then unlmrn babies. In (Guatemala and other Central American 
countries names ouasionallv eat a yellovvi-h eaith containing sulphur as 
a prophylactic against disease. I11 Japan it is said that the Ainns used to 
eat a paste nude ol share h and ol diatomaeeous earths in laniine years. 

Symptomatology. — The symptoms an- usually emaciation and anirmin, 
with pain in the epigastiium and a sensation ot hunger, while constipation 
is common. Kartli-ealeis frequently sillier trom ankylostomiasis, and often 
have a yellowish muddy 01 earthy colour. 


BELYANDO SPEW. 

Synonyms. --(bass sickness (Western Australia), Gastric spirochetosis 
(Ernest, Bl.uk). • 

Definition. —A gastru disturbame characterized bv vomiting: occurring 
suddenly after meals, and unaccompanied by nausea in rertain tropical regions 
without any immediate cause. 

History. --Under the almve terminology Dr. Ernest Black has described to 
us a disease whu h he has met with in Western Australia. 

Geographical Distribution.- lt has long been known as a distinct disease 
in Queensland under the name derived trom the Belvando distiut, 250 miles 
inland, and in Western Australia in certain tropical districts, chiefly coastal, 
where it is called * grass sickness.’ lt also exists in some tropical districts 
in Brazil. 

AStlology.—The cause ol the disease is unknown. Black has found a 
spirochete in the mucous membrane of the stomach. This spirochete is of 
variablo size, small and slender. 
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Black thinks lhai, like other members of that class, it generates no free 
toxins, but its pathological effect is produced, on its death and disintegration, 
by the liberation and absorption of toxins. 

The mode of conveyance is not conclusively determined, but it seems to be 
by means of contaminated food or water, "in one district in Western Aus¬ 
tralia all the evidence pointed to xnilk as the medium. In Queensland, on the 
otliet hand. mau\ years ago their was no tresh milk used in a district where 
the disease wa- t oinmon. 

Climatology and Incidence. In Queensland it pci-Med in the past m an 
endeinn aiea in spite ol a drought lasting several vein-. In Western Australia 
the nut bleaks ate -tm tlv limited to tilt wet season, and -laid with the rapid 
growl li fit gin—alter tlx fir&t Mills. Hem e its local name in that district. 

I'ei sons ot luth Mxr.iun age. and .ill ia< e* may be aflei ted, t hose in robust 
health eipiallv with those jn dl healili. 

Symptomatology. I lt« .-nlii.nv - v in I '111 ill h \muiiiiu:, which incurs only 
aiiei taking loo'l. llu- m:n In within.' lew iimiut>-,iii in.iv lie delayed lor 
some turn allira nn il 1 he i h.i:.u lei M tin counting is rjint c- distnu tive, 
ami reminds ■ mi ol lbe .i< iinn ol .i(<m> m pln.i 11 i-\ cry -uddi n, and tuielv 
pie* is led, «ii i*)iiip«iuii d, oi lolloweii l >\ ,m\ liau-ea, li ■lining, oi pain I hue 
is leMoin .me pii lllouilorc fiis.itimi, < oiise«|ilentlv it i- so sudden as otten to 
Ik e\ti eiiick * .ml mi i v-sing. It may oi i ur aitei e\ ei v meal oi only aftei one 
oi tWn minl- in a dnv ll ma\ be ev»*iy day, oi then ira\ be intervals ol one 
or-eveial d.iv- between llu utt.u ks, whn h.il-o \aiy m then duialiou. l'rom 
the result.-oi evpui mien t-. Bl.i> k h.i-ionu to the min lu-ioii ib.il the at tin ks 
an* mm m sen! with ri< 1 din to tin ile.iili oi-onu-ol tlie oigaiusins, and that 
the mil i mi—ion- .ue period- during whn h none oi too l< w die. In the inlet - 
liuttent Idiiii l lice i- little it «iii\ nilei U lem with tin genual health, but ill 
the more in b-— «oiitiiiuoti- uise-. linn i- smut limes i ou-ider.ibh loss ol 
weight, the malnutrition then le-uhing in ill health. I liereis no lo-.-ol appe¬ 
tite, but i.itliei therevir-e Jt the titt.n k-.in -holt and the niteimissions 
long, patient-, e-puialls elultlnp, -onielmie- mu.-.ee in weight. 

Treatment. Vuonlni* to lSl.uk, the aim Ol ill.’ tieatinent i- to destiov 
the i atis.il mgain-in in ll>. mu. on- tin min.me nl llu--i.iinin h. C\lhn m pala- 
tiiion Is nl •, min irn-Lai li nil h a wine gla—lulol wat.-i tluee linn-a day i.-genet 
ally cite' tnal and tonv« mem 'I livmol ma\ be gi\t n m i gi.mi doses three 
tiniesadav, the ]>.itcc-nt bung warned not tot.iki an\ al.idiolm ml. Chlmiue 
-olutimi. Ire-liK prepari-l. 1 m- luen .-limtglv ret mniuuideil Olhei dmg- 
siiggc-tcd .uv i at Imli' .aid, ueo-ole, and ,4-u.iphthol Wh.ilexei ding is 
u-ed, it should b< given at Iea-t hall an lioui helm. meal-. 

Prophylaxis, Noihun; t.- known about tln- 

ENTALAgAO. 

Synonyms. - Alai (I’mgasgo. I >vsph.igiu Tropic ale. Tiojmal Cardiospasm. 

Remarks. 'I'hi.- di-ease ha- been known loi a long lime in teitain parts 
nl Brazil, hating bet n de-u-jbc«l by Botclo, l-angard, and by Partin lu>s. 
Hotuhanl has nnUu-d a -mnewliat similar disease 111 pheasants winch is due 
to a woi in. 

Climatology.—II appeal- Jo be loi.Jized to -mue districts in the interior 
of Biazil. 

^Etiology. - I'lie cau.-alion is unknown, bin it has been .suggested that it 
t- a para-itic disease, that it 1- a m-iiiosis, or that it is connei led with eating 
disi‘.isisI manioc. 'I'lie last tlieoiv ha- been brought forward by 1‘arauhos. 

Morbid Anatomy. -No mm u»si opn al lesion- liave so lar been discovered. 

Symptomatology. -The puiicnl (ompl.un.s ol severe difficulty in swall j wing 
i , ' , i 11 li(|iiid-, and tools as though the lood had stopped in the (esophagus 
1 nd ha«l not reached the stomm h; heme the name ‘ d’engasgo,’ meaning 
* n-ike' 1 iMiring the .iftaik the patient beinines anxious-looking, tluows 
1 he .1*ms akuii. and be'.nmc dv-pno:u The lair is congested and the eyes 
P‘ ■ it rude*, 'llu swallow oil loud is brought up by a process of Regurgitation 



lilSFLU E S C £ S 


I75i 

rather than ot true vomiting. The attacks are recurrent, with intervals of 
freedom. After a time the patient may become cachectic from lack of nutri¬ 
tion, and die. 

Treatment.—This is very unsatisfactory, and merely symptomatic. Bro¬ 
mides and chloral have been given, but a change of climate is essential. 
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CHM’TER I.XXV 

HELMINTH INFECTIONS 


Oni’ifil mmarks - Pin* in 11‘^1 in:il l.fn iio Ii:im-■ - Hm in t c-.-tmal rostcnliasrs— 
Tlic iiiif-.iin.il iu’in ito-li iif. In luin.isi, \nk\ 1 o .lomi.isis - - Ascariasis 
—-Owima* i- -luicMinal ;»iU-j) u.i .iti-iu Kan* mif-lions--Rolvrcnces. 

General Remarks. 

Tv lli«' present rhapler we propose to consider 1 lit* helminth 
inflations «if tin- inK-stiiii- and in so doing exclude those found in 
the liver or the bloodvessels of the iniesiines, tlidugh it is true that 
the egg>» in both cases may be found in the hires. 

The Intestinal Trematodiases. 

Definition.- -An intestinal tiemutodiasis is an infection of the 
alimentary canal with adult t remat ode worms. 

Remarks.- - The intestinal tivniatode worms of man aiv:- 

i. Walsaniwi u'olsoni (Coiivughnin, 1(1041. 

2 GaslroiHscns hominis (Lewis and McConnell, iKyh). 

3. Fasciolopsis fill Ichor ni Kodenwalt, it)o<). 

I Fasciolopsis ralhoitisi Poirier, 1SS7. 

■*’ 1 Fasciolopsis huski l.ankester, 1N57. 

5. llolerophycs Jici crop lives (von Siebold, 1S52I. 

(». MeUignnimits yokoyau ni (Katsnrada, 1913,1. 

7. lichinostoma ilouvnum Garrison. i<)oS. 

^ (Kchino^loma {Fiiparyphiitm) malayanuin Letter, 1911. 

[Arlyfbt hinostimum sufrarlyjcx Clayton Lane, 1915. 

liurylrcmrt t'-mnrutu 11 w ■ J.iiinm), lullv ilrsuilml l>v Lous [Annuls of rio/t 
It-dunv•, Ki'i; \mI s , p 1 _■?»!, lias me.f.'.ni.illy lx-en lomni m man 111 Cliina 

■ 

In addition to adult worms, the ovaoi the Schist osomida* (Chapters 
XXIV., LXIW, LXXVIL, and LXXX1II.) and those oJ the liver 
flukes (Chapter LXXXL'i pu^s down the alimentary canal and 
escape in the fccces. 

Fasciola hepaiica is the cause of halzoun, described in Chapter 
LXXIV., ]>. 174(1. 

Symptomatology.- -Diarrhoea has been described as being caused 
by Watsonius watsoni (p. 562), while Fasciolopsis huski (p. 56K) 
causes dysenteric diarrhoea, F. rathouisi (p 5(>«S) colic, F. fiillcborni 
(p. 5(191 fever, and Kwan's fluke .(p. 509) gastric disturbance, but 

175^ 
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the recorded CEises are few, the method of infection is unknown, 
and the symptomatology has still to be carefully studied. 
Diagnosis. —The presence of trematode worms can only be disig- 

nosed by the discovery of the 
eggs or the adult in the fraces. 
Treatment. —The treatment 
on the 

for 

miasis. 



7-H —Ki.c.s oi- liurvlrnint j<.un ira/icnni Pit.. 71«? —Gaslyortiscus 

IX no. L-.ieis tig a Cmxj.sL ('f)oui. "Jwmtnib. 

I'. * 5 "i ( I rnm -«■ plfitosniph l»v (Alter I .cm k.irl ) 

J. J. Bell.) 

Intestinal Taeniiasss. 

Definition.- -Ail intestinal t.eniiasis is an infection of the alimen¬ 
tary canal by adult cestode worms. 

Symptomatology. ( Vs lode parasites cause gastric and reflex symp¬ 
toms, mostly of a vague nature. The former comprise salivation, 
diarrluea, or constipation, with colicky pains, nausea, vomiting, or 
dyspepsia, while the latter include faintness, unequal pupils, dis¬ 
orders of vision and hearing, headache, it clung of the nose or anus, 
vertigo, epilepsy, etc. Anramia and skin eruptions have also been 
recorded*. Christophersou and l/.zcdin ha\ c tecoided a case of acute 
intestinal obstruction due to T . nia naginata. 

Treatment.- The treatment is the usual anthelmintic remedy 
of Fitix mas, in capsules (six 10-minim <apsules) or emulsion - 
such as olei filicis ,"i. to ,"i.ss, gunmi.e acaci.e q.s., syrupi 
zingiber is 7>i., aqu.e ad =ii. Fiat liaust. To a child six to eight 
years of age olei tihn*, ,",ss. may be administered, followed by 
a saline purgitive six hours later. Ftlmaro i, which* contains the 
active prmat>le of lihx, may be given in capsules (two or three). 
Turpentine may be given m doses of 20 minims three times a 
day, or kousso 2 drachms, or kamala 1 drachm. Thymol has 
also been recommended. Naphthalene in 2-grain doses has been 
used in children. 

Tranbasisis extremely common in certain parts of the tropics— 
as, for instance, Abyssinia -where some natives take every two 
months kousso flowers [liraycra anthdmintica Kunth). Several 
other native drugs have been used, among which, according to 
Annaratone, the following are the principal ones: Bulbs of cossala 
(Moilugoliro), habbeciacco (seeds ot Oxalis anthdmintica) , the bark of 


OVA OF INTESTINAL WORMS AS SEEN IN THE 

FECKS. 


Twi M VJcliA 

I*\ St histosuma j;ipoint tun (.it it i I.i ip< t ■ 
i*. St histosoina ni.ui-oni (.llH'i l loh oml>) 

it. I'\ls( iolopSlt. litl.-.kl (.lllfl IjOOSs) 

II, HfteiOpIlVl's IlftflOpIlV espiltfl l.OOssl 
t>, I iji'ituii'liiini l.iin iMturn filler Loos*). 

• 

('i smr»\ 

J, I>ilK»tlmoreplialus t nrtl.itiis ((lutlim «m!v to show relative size 

I" 1**111 e K i- ]>l.u e>I nisuli il in m.ler in economize space.) 

I, , Tcein.i .olmm (.iller l.tin kail). 

M, Ta-m.i 11*iiliis.i (niiiiliticd a I let (i ii\ t'i 1 . 

N, Dilmt In nit epli.iliis Lit iis (imnlini ■! <t11«i ?■>< liamn-Liii'i), 

O, I'lenia s, imn.it.i (.iltei laiitkaili. 

K, llviiieiiolepis nana («ilti i Stiles). 

T, 11 vnieimlepis lam t ol.iM (alter K.iilheii. 

W, Ilv'iiieiu)lej>isihmmiit.i (alter J>l.un haul). 

S, I >i|»vlicliui]i i .milium (nth r I h.miai e). 

V, Ihploj'iirio)io]its i^ianilis (aiiri Ihunipl). 

Xi m v i< id \ 

A, Aneylostoma iliioileti.ile. 

li, Stioii^Nlollies sti n oi.ili. (allei i’liaAei). 

C. n.\.\ hi is vernin ulari' (altei lain kail). 

I), Net ator ainei n anus. 

K, 'Iiirliostioiifcyliis itist.ilulis (ailei Waul). 

J, (iiirantorln-iu Inis mmts (altei Waul). 

K, 1 1 it liuri.s tru luma. (I'Ll. e.l iiisnie ’tile outline ot DiLothno- 

ee])h:ilu . conldtii.s n»i tin salreot etonoinv in span*.) 

I'. AseaiLs linnhritonles. 

X, Aseans, sp, ? (We haveeii l.i■ •*.«■ et'«*s ol thi.s nature m Ceylon.) 
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HELMINTH INFECTIONS 


1756 

Albizzia anthclmintica (Bessina), flowers and leaves of buddlcia, 
polistachya ( mattari ), the baechaj of Mcesa lanceolata (Saoria), and 
of Nijrsinc africana ( ssa'htso), leaves, flowers, and fruits of Celosia 
ervgina (bellilda ), efficacious also for ascarides. Large doses 
of melon seeds are also used. 



{Kromainiirophiitogniph f>v J J Hell.) 


Rare Taeniiases. 

Some of the Taniiase'- those due to Tcrnin philippina, 

T. cmfmtt, T. hvcm -wri, T. ho minis, end T. nfriutna - arc so rare 



Km. 7 4** - -7 aon i In.. jy> -Ttrnut afrit ana. 

afrit'Oitt. (After vi>11 Linslow.) 

(Alter von Linstow.l 


that no further mention is necessary beyond the descriptions which 
have, been given in Chapter XXV., p. Hi4. 

The Dibothriocephaliases. 

The 1 nhoihrioccphaliases are produced by Dibnthriocephalus latus, 
D. contains, and /). parvus. D. lotus (p. H04) causes severe anaemia. 
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THE DIPLOGONOPOROSES—DIPYUVIASJS 

O 

and at times fever associated with serious symptoms, but this 
infection is not common in the tropics. The treatment is the 
same as for Tamiiasis. 

The Diplogonoporoses. 

Diplogonoporosis is found in Japan, where it is due to Diplo- 


s’onoporus grandts (p. (x>5), an<l in 
by i). ftrauni (p. fxi5). The recorded 
symptoms si imewhat resemble 11 u >st 
produced by l)iboilirioccphaluslatn.s. 

Hymenolepslasis. 


Hymenalc-psis nanci (p. C»i<•} may 
give rise to severe reilcx lurvoic- 
symptoms, but only when picsnit 



Fit,. 751 — -Ihhotlirini. / hill us- hint . 

(I’RIH.LOlie ). 

(After Jiraim ) 



Fig. 752A. —I£oo of llymenalepsts 
nana in Human Faces, (x 300 ) 


Roumania, where it is caused 



I'll.. 75 j !>ii'vlti‘,uhi (,initntm. 

(Alit'i Oi.im.iu*) 

m considerable numbers. It has 
been found in J'.gyp:. Sum, Japan, 
North and Souili America, and 
Europe, and is by no means a rare 
parasite 111 mail. *11. dimmuta 
(p. (>o<p is a common parasite in 
r.its, but iloes not occur so frr- 
tpicnl Iv m man, though a number 
ol eases have been leeoided ill 
America and Europe. It does not 
cause any appreciable symptoms. 

Dfpylidiasis. 

Dipylidium cunintm (p. (>oSi 
lias often boon tound in man, but 
is harmless. 


Irliif iMBMiiiiiiiirt f "'Tut* .• 
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Davaineiasis. 

Dai'ainea Madagascar!ensis (j>. <>t i) is normally found in birds, 
but about nine cases have been recorded in children in Madagascar, 
Mauritius, Siam, and New Guinea. 

Intestinal Nematodiases. 

Definition. —intestinal nomat odiasis is the invasion of the alimen¬ 
tary ('anal by adult nematode worms. 

Strongyloidosis. 

Synonym. InUNtm.i 1 <in^uilhilo<.is. 

Strongyloidosis, usually called intestinal anguilliilnsis, is the 
infection oi man with Sfrongvlnidcs stercoral is Hav.iy, i< s 7f> [vide 
p. (>gN), which produces no symptoms il present in small numbers, 
but induces an intestinal catarrh leading to amentia and an inter¬ 
mittent di.irrlaea \chen in huge numbeis. The disease is met with 
all over the tropical world, and even in the temperate /one. Diag¬ 
nose can onlv be effeited bv finding the lhabdite embryo (the so- 
called \nginllnla sten oralis i nr the eggs m the lares, in which the 
latter will onlv be found when violent diarrlma is present. The 
treatment is the same as inr aukvlostoniiasi*. 


Trichuriasis. 

Synonyms. \Miip-viijim ml" t ion. Tin lim ephaluM ■. 


Nomenclature. - Dint tier m iy<n lirst named the worm Truhuris, 
or thread-tail, lor he mistook the posterior end for the anterior. 
Lnma'iis in 1771 called the worm Asians Irit/iiara, but Goe/e m 
17^/ changed tin* name to Tricfwci filial ns frichiura. because he recog¬ 
nized the error made bv Ibittnei. l’he trim Triilutris tncluura 


Linmeiis must, however, stand, and the term for any disease 
associated with this worm hum be ' tiiclmnasis 1 


Definition. Trichuriasis is an inleetion of the large intestine 
appendix, or ileum by Trichuris Iriihiitra Liniueus, 177T (vide ]>. (177), 
which produces no symptoms unless it is present m large numbers, 
when amentia, nervous and gastro-intestinal symptoms may appear. 

History. - From the time of Barth, who, in 1N45, was the first to 
ascribe a pathogenic 1 '-le to the worm,* there have been a larg-* 
number of observers who have considered it 1o be the cause of 


gastio-mtestinal and nervous symptoms, while Mctchnikoff and 
Guiart in ici<»i considered it to be a cause ol appendicitis. J11 the 
same year Girard chew attention to the possible transmission ol 
pathogenic bactciia into the tissues via the wounds produced by 
the worm. In i«)o2 Schiller ascribed a case of high fever to the 
action of a heavy Infection with the parasite. In iyoS Musgravo, 
Clegg, and PoJk contributed an excellent monograph on the whole 
subject of trichuriasis, together with lull accounts of four cases. 
Our own experience is in favour of the worm being occasionally 
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directly the cause of appendicitis, for several times we have found it 
in the inflamed appendix removed by operation. 

Geographical Distribution. —Trichuris trichiura is cosmopolitan 
in its distribution. 

^Etiology.-— Trichuriasis is caused by Tric-hnn's trichiura Limueus, 
1771, which, as far as is known, is really a parasite of man and 
monkeys, while allied forms exist in other animals. The eggs 
escape with the fasces, and require three to six months for the 
development of the embryo, which can then remain alive for years 
inside the shell if kept on moist earth. Usually the eggs gain access 
to man by means of contaminated food, especially uncooked vege¬ 
tables. and to a less extent fruits This is especially likely to occur 



l , 'n, f i h Inn to h it J iitrii. 

tMicroph<>logr.t{)h l>v J. J I fell ) 


in the tropics, where human f;ecal matter is olteu allowed to be 
deposited in vegetable gardens. Musgiave, Clegg, and Polk 
report finding the ova in washings from li e*»h vegetables. Domestic 
animals, insects, tlie.s, dust, etc., arc also considered to be possible 
means of infection. When taken into the alimentary canal, it 
hatches and reaches sexual maturity m sixteen days. 

It occurs more commonly among children than adults, women 
than men, and native races than European. Hut all these factors 
appear simply to depend upon good or bad samlat ion, for the latter 
is the principal factor in producing infection. 

Pathology. It is believed that the worms'’attached themselves 
to the mucosa of the bowel by the head penetrating deeply into its 
tissue either via a gland or directly. In this position the worm is 
firmly fixed, and is more or Less protected against the. action of 
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anthelmintics. They do not appear to be blood-suckers, nor' is 
there any evidence that they produce toxins—at all events,in 
sufficient quantity to affect man. On the other hand, it is believed 
that micro-organisms can gain entrance to the bloocl through the 
wounds produced by the head, and this secondary infection may be 
the cause of the appendicitis and other pathological phenomena- 
Morbid Anatomy - A post-mortem simply reveals anaemia and 
dropsy, with at times appendicitis. '1'he most marked feature, 
the presence of large numbers of Trichttris trichiira . 

Symptomatology. -The symptomatology may be subdivided into 
the intestinal and appendicular varieties. 

Intestinal Variety. The illness begins with dizziness, tinnitus- 
auriuin, and a sensation of weakness, which may be followed by' 
slight daily fever and later In oedema of the face and extremities, 
while aiueinia appears and gradually progresses. Seen at this stage 
of the illness, the mucosa ol the lips and tongue appear pale, the 
appetite is poor, and dyspepsia, followed later by nausea aotd 
vomiting, with or \\ithoiit slight diarrhiva, occurs. 

The liver and spleen are normal, but a ha-mie murmur may be 
heard at the apex of tin he.in, while the blood examination reveals 
a great decrease 111 tin number ol red cells and the i»resencc of 
poikilocytes. hut as a ru - no nucleated elements. The haemoglobin 
'ns also reduced, while th leucocytes are inn cased, and also in most 
cases there is an absence of ail eosinop ia. The urine is normal. 
There is “mental depression, rest lessm headache, and at times 
insomnia. As the disease progresses the anamia becomes more 
and more marked, and death may eventually ensue. 

* Appendicular Variety. Hie symptoms of this variety are the 
same as those for appendicitis arising from other causes.. Operative 
treatment reveals the nature of the malady. The symptoms are 
the same as those for appendicitis due to other cAuses—viz., severe 
pain in the region of the appendix, tenderness on pressure, with 
often vomiting and fever. 

Diagnosis. - The disease closely resembles ankylostomiasis, from 
which it may he differentiated by finding trichuris ova and no 
ancylostome ova in the Ueces, and also by the absence of marked 
cosinophilia. 

Prognosis. --The ordinary slight infection which is frequently met 
with may be eousidt red to he harmless, but the prognosis is grave 
in those rare cases of very heavy infection presenting the symptoms 
described above. 

■ Treatment.- -The. treatment at pre*eut advised is the administra¬ 
tion of thymol by the mouth in Ihr manner presently to be .de¬ 
scribed for ankylostomiasis, and encinata ol solutions of benzine. 

Prophylaxis.--Goo/ 1 sanitation and proper disposal of sewage, 
associated with cleanliness in the preparation of food, as well as 
with personal cleanliness, constitute important prophylactic? 
measures. Uncooked vegetables and skins of fruits should not be 
oaten. 
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Ankylostomiasis. 

Sytaonyms. —Ancylostomiasis (this is the latinized Agi-hylosUuniasis, and 
it a term much recommended by many authorities), Agehyiostonuasis, Auchy- 
Iqptomiasis, Uncinariasis, Dochmiosis, Dodrmiiisis. Latin: Anemia inter- 


manemia, Annhylostomiasi. German: Aiik Was to men-Krciiik licit, Tnnncl- 
krankheil, Wurmkrankheit. Spanish: Aquiiuslomiasis. /•orlugum ■ 
Pjquia^TLO, Amcrcllao, Ganya$:io. Arabic: Kih&g.m, Suiura, Tun-tun. 


Definition. —Ankylostomiasis is a toxiemia resulting in a pro¬ 
gressive anaemia, caused by Ancylvstoma thtmknati Dubini, iSj-j, 
and Necator americanns Stiles, 1902. 

. HistOty.— -The history of the discovery, ‘together with the 
structure, life-history, and geographical distribution of tlu* two 
parasites, lias been described on pp. and it now remains 

to* give an account of the history of the disease ^produced by them 
in man. • 


.•Ijf tli<* references contained in the Ebcrs papyrus, as well as those 
in the ‘ Ilarita Sain hit a,' really reler to ankylostomiasis, they 
would make the history of the knowledge of the disease very ancient. 
It Was, however, early recognized that there was a fatal disease of 
unknown causation in the New World. Thus in i'.-jX I'iso, in his 
work * 1 listeria Mediea.Brasilise,' gives an account of a i.tliU disease, 


Oppilatio (or Oppilay'io), present in Brazil, bv which he probably 
meant ankylostomiasis. After him it was described by Pcre 
Labat in Guadeloupe in 1742, by. Chevalier in St. .Dominique in 


1752, by Despovtes in the same place 111 1770, by Bayou in Cayenne 
in 1780, by Hunter in Jamaica and Kndscliicld in British Guiana 
in 179b, by Brvon Edwards in Jamaica in 1709, by Piit in 1808 in 
the United States, and by Moreau tie Joiuie-. m i8l(> in C,ua«le.Ioupe. 
while Cliabert’s celebrated account appeared in ih2i. I11 Peru 
Castelnau found it in 1X20, Jobim in Brazil in 1X15, and Clarke 


in West Africa in i8hu. 


In the meanwhile a peculiar ana-mia had 


been found among miners, first of all in Hungary in 178b, and later 
in France, Belgium, Germany, and Cornwall, which for .1 long time 
was misunderstood, until Dubini’s worms were found iu the % iclims. 


In fact, nothing certain cyuld be said about this peculiar form of 
‘ tropical anauniu ’ or ‘miners’ aiuemia ’ until Dubiui found 
Ancylosloma duodctitdc as the cause of the disease, thus definitely 
separating ankylostomiasis from ’ malarial cachexia.’ and also 
clearing the diagnosis of miners’ anamin and tunnel disease. He 
proposed the name Agchylostoma for his new worm, deriving it 
from uvkvKos, meaning * bent/ and trn >//«», meaning ‘ mouth,' 
which he latinized into Agchylvslotna, which thA»(urc ought to have 
remained as the name of the worm, though Ancylosloma is doubtless 
a better rendering. Still, whether he misspelt the word or not, his 
name, according to the old rules of nomenclature, ought to have 
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stood, but the Zoological Committee decided otherwise, and we have 
no choice, in the matter, and simply carry out the rules for the time 
being in force. After his discovery the recognition of the disease 
spread, at first slowly, but later rapidly. Thus Bilharz in 1853 
and Griesinger in 1854 recognized it in Egypt, and Wucherer in 
1872 in Brazil, while Grassi and Parona, in 1877, drew attention to 
the importance of finding the ova in the farces as a method of diag¬ 
nosis, and in 1809 Ashford drew attention to the importance of the 
high eosinopliilia. In 1898 Looss raced the method of infection 
by the skin, the lungs, trachea, etc., while more recently Sambon, 
Fiilleborn. and v. Schilling-Torgau have traced a subsidiary route 
from the lungs via the blood-stream to the alimentary canal. In 
1902 Stiles described Necator atncriccmus, and in the same year 
Boycott and Haldane found the disease in the mines of Cornwall. 

Climatology. —The disease will be found wherever there is a 

suitable temperature and mois¬ 
ture for the. development of 
tiio parasites. It is therefore 
spread throughout the tropics 
of America, Africa, and Asia, 
and is also found in Oueenslan l. 
New Guinea, and Fiji, and also 
in mines or tunnels in Europe, 
where the conditions ol tem- 
per.ituic and moisture resemble 
the tropics. 

etiology. The disease is 
due to the present e of Ancy- 
tostoma duodenal c and Necator 
americanus in the hotly. These 
parasites, as far as is known, 
live entirely in human beings, 
and are therefore kept alive by 
‘ patients ' suffering from the 
disease and by ‘ t arriers ’ or 
persons infected with so few worms that little, or no symptoms 
are produced. As already noted, the larva; live in earth, and 
infection takes place by two routes either through the skin or 
by the mouth. In the latter instance, it is generally acquired by 
eating contaminated vegetables, or through the habit of gcophagy 
met with in some natives. It is probable, in our opinion, t hat the 
pathological phenomena may, partly or principally, be due to toxins, 
cither set free by the embryo in its travels from the skin to the 
alimentary canal, or inoculated into the blood-stream from the 
cephalic glands of tfcc adult worm as it grips the villi of the intestine. 
But absolute proof is still required of the presence of these toxins, 
notwithstanding the work of lie Giovanni, JLoeb, Gahbi, Noc, Ales- 
sandrini, and many others. Weinberg’s researches on various 
hehnintotoxins must be specially mentioned. The Porto Rico 



Fic 754 .—Necator americanus. 
(Natural size.) 
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Commission confirms the suspicion which had long existed as to 
a relative racial immunity, finding 71 per cent, of the cases in 
Europeans, 54 per cent, of the cases in mulattoes, and 41 per cent, 
of the cases in negroes, to vary from medium to very severe, though 
the degree of infection of the three races was in the proportions 
of 78 per cent., 72 per cent., and 76 per cent. 

With regard to the two worms it is useful to nutc that A ncylostoma duodenalc 
is larger and coarser looking, with thicker ami coarser head, armed with tour 
hooks on the buccal rim, and with the dorsal conical tooth not markedly pro¬ 
jecting into the month. Female with sexual opening in the posterior third. 
Male with larger caudal bursa, with dorsal lobe. Ova slightly smaller. 
Necator americamis is smaller, with small and finely tapering head, simple 
chitinous lips on the buccal rim, dorsal conical tooth projecting well into the 
mouth. Female with sexual opening in the* anterior halt of the liody. Male 
with smaller bursa and subdivided dorsal lobe. Ova slightly larger. 



1'n;. 755. --CASK or Ankylostomiasis. 
(Jsote the swollen face.) 


Pathology. —When the embryos enter the skin in sufficient 
numbers they cause an eruption of papules or vesicle^, but some of 
these are more probably due to the pyococci and bacteria introduced 
along with the larva 1 , whidh are the true cause of the dermatitis, as 
alcoholic extracts of the larva* are said to produce similar lesions. 
These skin lesions are called ' bunches ’ in Cornwall, 1 mazamorra 1 
in Porto Rico, and' ground-itch ’ in Assam. Smith has shown that 
experimental dermal infection with N. americanus causes local 
itching and a macular eruption, followed next day by a vesicular 
rash and swelling of the part, and on the fifth ri jv marked swelling 
and enlargement of the lymph glands. Thi» dermatitis disappears 
by the twelfth day. There may be sore throat and uneasy sensa¬ 
tions in the stomach for a few weeks, and the ova appear in th? 
faces about the middle of the seventh week. 
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It is not known what effect the journey from the skin to the 
alimentary canal has upon the host, but it is certain that in course 
of time a marked effect upon the blood and the organs of the 
body is produced, which often appears out of proportion to the 
number of worms which can be found in the intestine. Loeb and 
Smith find that the worm produces a substance which hinders the 
coagulation of the blood. Some observers— e.g., Gabbi-—have 
found that the blood of ancylostome patients is more toxic than 
the blood of healthy people, and contains more liamolytic sub¬ 
stances, but this has been denied by Marini. Padoa and others 
have observed that the processes of intestinal putrefaction are very 
marked in ankylostomiasis. I11 our opinion the ansemia is due to 
a complex of causes—viz., the haemolytic toxins secreted by ..the 
worm, actual loss of blood Irom the bites of the worms, and microbic 
secondary infections. 

Morbid Anatomy.- An eruption about the feet, oedema about the 
ankles, with a peculiar dead-white appearance of the conjunctiva, 
are often st-eii on the post-m01 tern table. On opening the abdomen, 
it will be noted that the issues are dump, the peritoneum sodden, 
the intestines very pale, and some straw-coloured fluid will generally 
he seen in the pelitoneal cavity. All the organs appear damp and 
pale. The lungs aie a-dejiMtoii'., the heart pale and fatty, with 
sometimes hypertrophy of the lelt ventricle 'Hie liver is fatty: 
the spleen piesents vai 1011s appearances, but generally is slirunken: 
tin* pancreas is normal, as aie the suprarenal*; the stomach shows 
cluonic gastritis; the je|uimm and ileum are usually contracted: 
and the mucosa is often daih red in colour, and marked by small 
luemorrhagic points, whic h indicate the position of the bites. The 
aucylostomes may be found in large numbers, or may require 
considerable looking ior. Sometimes they are firmly at tael led to 
the inucosie. The kidney*, are usually enlaiged, pale, and fatty. 

Symptomatology. The Ium stage or invasion of the body by the 
embryos may be marked by dermatitis ol various types, papulo¬ 
vesicular 01 pustulo-ulcerativc. The dermatitis is generally 
situated on the soles of the feet, and called by the natives of the 
West Indies ‘ ma/.amorra ’ (gi omul-itch), and is also kuowYi as 
' pani-ghao ’ and t lie ?>ore feet of coolies. It is probable, as remarked 
by Balfour, that the symptoms of the initial dermatitis, urticarial 
wheiils, redness, and itching, are due directly to the larva;, while the 
pustular stage, is caused by secondary pyogenic infect ion. The 
second stagelstho development of a leucocytosis and r.n eosinophilia 
before-the definite disease begins. The third stage is when the 
aruemia begins to be appreciable. 

The patient becomes pale, weak, and dropsical, the pallor being 
most marked in tlvf'conjunctiva of the lower eyelid, which becomes 
of a peculiar dead-white, appearance. The emaciation may be 
marked, hut, on the other hand, it may be concealed by the dropsy. 
In many cases there is oedema round the ankles, and in others there 
may be general oedema, with often ascites, oedema of the legs, 
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scrotum, or face. When the ascites is marked, the patient has a 
protuberant abdomen, and looks at first sight not unlike a person 
suffering from malarial cachexia or kala-azar. ' The tongue is said 
by some observers to have two purplish smears, one on each side 
of the median line, and to be pigmented, but this in our experi¬ 
ence can be seen in normal natives. The appetite may be per¬ 
verted and geophagy result, and in addition there are signs of 
dyspepsia due to the chronic gastritis, and there may be nausea, 
vomiting, heartburn, and pain over the pit of Ihe stomach. The 
bowels may be constipated, or there may be diarrhoea. Ova of 
Ascaris ana Trichitris, together with those of Ancylosfotna, are often 
seen in the faeces. Occasionally a little blood and mucus are 
present, and Charcot-JLeyden crystals may also occur. 

Blood .—There is marked anaemia, which has been shown by 
Boycott and Haldane, by using Haldane and Lorrain-Smith’s 
method of estimating the total volume of the. blood, to be due to a 
liydracmia: that is to say, the total volume of the blood is increased 
without a corresponding increase in the cellular dements and haemo¬ 
globin. This is analogous to the blood condition found in chlorosis, 
and is the reverse of that found in pernicious anaemia, the features 
of which arc very rarely met with in ankylostomiasis. 

The count.*, given by dilfcrcnt observers \ ,ir\. Thu*., Asdilord gi\es as ijic 
average oi nineteen eases the loUmving figure*. • Krythro* vies, 1,77^,11110, 
haemoglobin, 2 1 per cent.; colour-index, o-0; Icuiocvtcs. 7,000; eosinbplulcs, 
n»*j per cent. Boycott and Haldane in seventeen i.iscs found erythrocytes 
from 4,072,000 to 1,5.1.1,000; haemoglobin from 58 to 17 per cent.; colour- 
index from 0*71 to 0*50, leucocytes from 4 1,800 103,800; polyinoi phonuclcars, 
48*7 pei cent.: lymphocytes, 14*4 per cent., mononuclears, 5-9 per cent.; 
transitionals, 7*4 pci cent.; cosinnphilcs, 21 pu cent.; m».*l cells, o*b per 
tent. Ashford, King, and Gulienez ton nil eiuhio«vtes from normal to 
754,000; hasmoglobin trom 8 to 101 per «ent., leiuotyte.-. lrom 5,1*00 to 
10,000; polvmorphomutears, 54*5 pci cent.; lvinplioi \les, iO\i per cent.; 
mononuclears, 8*o per cent.; eo-iinoplulos. 17*1 jut eenl.; other foims, 3*5 per 
certt. 

The red cells may show pathological changes and poikilocyles;' 
megalocytes and polychromasia may be seen, as well as normoblasts 
and mcgaloblasts. The diminution of the colour-index is said to be 
the first pathological sign in the blood. In some very rare rases a 
condition of hypcrglobulia has been observed instead of the usual 
oligocythaemia. 

Boycott has shown that the principal leucocytic changes are to 
be seen in the blood before a condition of marked amentia has set in, 
when it is found that there may be high leucocyiosis---20,600 to 
56,000—-with a very high cosinophile. figure of 56*2 to (>b-2 per cent., 
while the haemoglobin was from 98 to 80 per cent. When amentia 
sets in, a leucocytosis is much less frequent, being met with in cases 
in which anaemia develops quickly. On the bi-hcr hand, a leuco- 
penia may be seen if the case, is very ana'mic. The reason for this 
alteration from a high stale of leucocytosis without anaemia to that 
of leucopenia with severe anaemia might at first sight be thought 
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to be explicable by the hydremia producing the anaemia. Boycott, 
however, considers that this is not so, for he points out that leuco- 
cytosis can occur with marked anaimia, and that there is always a 
tendency on the part of the. blood to restore its average volume and 
composition when altered from the normal, and comparing the 
normal leucocytic count of the hydremia of chlorosis, says that, 
if there was no other factor, the leucocytic count of ankylostomiasis 
would not be affected by the hydremia. 

He thinks that the true explanation is probably exhaustion of 
the bone-marrow produced by the aivemia, and that it is partially 
due to a failure on the part of the individual to react to the stimulus 
to produce the eosinophile leucocytes. In any case, the leucocytic 
reaction does not bear any relationship to the an&mia. According 
to Boycott and Haldane, if the eosinophiles are deducted from the 
total number of the leucocytes, and the percentage of the remainder 
then calculated, it will be found to lie nearly normal. The e.osino- 
pliilia has been found to remain after the ova have quite disappeared 
from the fa*ces. Any inilammatory complication which leads to a 
polymorphonuclear increase may hide the true eosinophilia. The 
leucocytes are. normal in structure, a few neutrophile, but no 
eosinophile myelocytes are to be seen. Weinberg and Mello have 
shown that the inject ion into guinea-pigs of extracts of various worms 
induces a certain degree of eosinophilia. 

Reviewing this description of the blood, we would point out that 
it looks as though toxins were stimulating the production of the 
eosinophiles, and at the same lime preventing a proper formation 
of haemoglobin, and finally producing the hydremia. We must 
state, however, that occasionally we have come across severe cases 
showing no eosinophilia. Low has demonstrated that eosinophilia 
is generally well marked in children, while it may be absent in 
adults, and suggests that the eosinophiles, which are tissue cells at 
first, come into the blood in response to some stimulus set up by 
the infection, but gradually disappear as this stimulus weakens 
with the prolongation of the infection. Asarcsult of thediminution 
of the production of luemoglohin, the iron in the liver is 
diminished. 

Patients often complain of palpitation or difficulty in breathing. 
The lungs will bo found normal, but the heart may be displaced 
downwards and to the left, and be feeble,.with a hsemic bruit at the 
base. The vessels of the neck may be seen to pulsate markedly. 
The pulse is quick, and may b», weak, thready, dicrotic, and in¬ 
termittent. The liver is very often enlarged, especially in children. 

Fever. —Fever in ankylostomiasis was described years ago by 
Hanson, Fernando, and others, and more recently attention has been 
called to it by Gabbi and one of ns. In some cases there is no 
fever, while in otlfers this feature is present. In our experience, 
three types of ankylostomiasis fever may be met with:— 

i. The low intermittent type, which is the commonest, and in 
which the temperature seldom rises above ioo° F. 
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' 2. An irregular type, at times intermittent, and at times sub- 
continuous. 

3. An undulating type. This is very rarely observed. 

Great care should be taken in making the diagnosis of ankylo¬ 
stomiasis fever to exclude other conditions— c.g., malaria, Malta 
fever, kala-azar, trypanosomiasis, etc. There is much diversity 
of opinion on the origin of this fever. In our experience the fever 
is not due to the worm itself. It is of bacterial origin, being probably 
due to infections by intestinal bacteria entering the general circula¬ 
tion through the small wounds produced in the intestinal mucosa 
by the worm. The term ' ancylostoma fever ’ is. therefore, not 
quite appropriate. In several cases the fever continues long after 
the patient has got rid of the ancylostomcs by adequate treatment. 
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Fig. 756 •--Tkmhkkati rk Chart of a Cask ok Ankylostomiasis Fever. 
(From a case in the Clime lor Tropical Diseases. Colombo.) 


Urine —The urine is copious, pale, and often alkaline, with a 
specific gravity varying from 1010 to 1015. Albumen is rarely seen, 
but there is an increase of indigo-blue and urobilin, and there is 
albumosuria at times. The excretion of nitrogen is said to be 
much increased. Lussana believes that there are. toxins in the 
urine which can be separated by the following method: Tlic urine 
is condensed in a water-bath at 6o° to 70° C. to a syrup, and then 
extracted with absolute alcohol, which is driven off, and the residue 
dissolved in sterilized water, and injected .subcutaneously into 
rabbits. This is believed to produce diminution of the red corpuscles, 
loss of haemoglobin, and poikilocyinsis, which speedily disappear on 
stopping the injections. These findings of Lussana have been 
confirmedJby some and refuted by other observers. 
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Mental and physical hebetude are marked, and other nervous 
symptoms may be observed. Children do not develop properly, 
and sterility, with delayed menstruation, lias been noted. 

When the an.emia becomes profound death may ensue from 
cardiac failure, but any interenrrent affection hastens the end in a 
case of ankylostomiasis. 

Complications.--Any interenrrent disease is a strious complica¬ 
tion. as also is pregnancy. 

Diagnosis.--The definite diagnosis depends upon finding the ova 
in the fie res. 

Amentia in tropical countries, especially if associated with 
dropsy, should at once lead the practitioner to suspect ankylosto¬ 
miasis. It must hr remembered, however, that it is by no means 
easy to find the o\a in the {.eces at the first examination, and that 
sometimes, even in the worsl <;ws. they require to be looked for 
oil several days. Occasionally it !*•« useiul to give an aperient to 
make the eggs appear in the stools. 

To fcK'ihuiK ilif .si-art li lor tin i-gn*. in tin- .-tools M’vcrtil methods liavo been 
ehilxirdted bv ImiIIcIkii'ii, lVpp*-i, ami mhrrs Pipper* method is based on 
Iht* stii kini'— of tin* u\:i, ,i pnituui -ii t Ik- M-diiucntcd laeccs is ])lai-e<l tin a 
slide for a fi-w imiuiii-,, .uul tln-n grntlv iiuiwised in water; filter this, 
although fill otliei mat* nal- fui wa-linl , the o\n si ill adhere to the slide. 
If tin- 5 pron-ss u |>r,un! m v« ini tmu nimuious eggs may art mutilate on 
the.slide. It is to In m»t"ii th.u i-ggM.,1 .1 «un*. 7 tuhuns, etc., do not possess 
this ph\siial proper!\ , and llie*-eloie do no 1 remain on the slide. 

t eiemativ't. wctl/nd i- to shake up u i-niall portion ot taxes with equal parts 
of ethei and livlioi lilotu and, tiller, tenlnfiige, and examine the bottom 
deposit. 

litis*’* method is to dilute the lax e* with ten or more limes fheir bulk of 
watei, strain Ihioiigh two oi I hire laveis ot gauze in a tunnel. < enlrjfuge, 
pour oil tin id, fill up with diluted f.Tees. shake, emiiilugc, irpcat a third 
time, then exiimme rlepo-it r« moved by at lean pipette. 

It must be admitted as noted by Miss J’ortrr and other oliscrvers, that 
concentration method- lor the detection ol ova .tie of relatively little use, asm 
practice they take too long. 

Prognosis.-There is no doubt tli.it ankylostomiasis is one of 
the great factors in producing the. death-rate of a tropical native 
community, very often because it is not diagnosed. Ashford, King, 
anti Gutierrez placed the deaths of Porto Rico caused by ankylosto¬ 
miasis at jo per cen'. of the total death-rate, and we arc not at all 
surprised at this, for our experience indicates that the disease is 
frequently entered in death certificates as anaimia, general dropsy, 
and malarial cachexia,., „ 

Treatment.-- The aim of the treat intuit is to kill and remove the 
parasites, and this can be effected by thymol, eucalyptus oil, 
eucalyptol, beta-naphthol, or male-fern. A case must not be con¬ 
sidered cured until the beers show no ova on repeated examina¬ 
tion after two or three weeks. 

■ In all cases the patient should be carefully examined as to the 
condition of all his organs before treatment is begun, and should 
be placed on low or liquid diet for a day or so, and v^hile being 
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treated should be kept in bed, and care taken that the bowels have 
been well opened. 

Thymol, introduced by Boz/.olo, should be given in cachets, or as 
an emulsion. Generally 15 to 30 grains are given, and two hours 
later another 15 to 30 grains, followed in some cases by a third 
dose of 15 to 30 grains after another two hours. If the bowels 
do not act within four hours of the last dose, a saline aperient 
should be given. The treatment may be repeated on the following 
day. Another method is to give 10 grains in cachets at night until 
the desired result is attained. Yet another method, recommended 
by the International Health Board, is to mix it with an equal quan¬ 
tity of bicarbonate of soda, as this addition is believed to aid the 
cure and prevent unpleasant symptoms. 

Thymol is a very poisonous drug in large doses, causing first 
irritation of the cerebral centres, with excitement and vertigo, 
while a dark colour may appear in the urine, or, according to Blum, 
may be produced by the addition of hydrochloric acid to the urine. 
According to tlift same authority, this colour*exists in the. form 
of a chromogcn in the urine, the chemical nature of winch is 
threefold: thymolsulphnvic acid, tliyinolhydrocliinon sulphuric 
acid, and thymolglycuric acid. In larger doses the nerve centres 
are piralyzed, the blood-pressure falls, and the patient dies of 


collapse. . f 

Thvinol, however, is very insoluble in water --only 1 in i, 5 ' m 
cold water -but it is easily soluble in alcohol, ether, chloroform, 
glycerine, and turpentine: hence no alcoholic stimulant whatever 
must be given to a patient who is to take or has taken thymol, 
and not merely must care be taken not to order stimulants, but the 
nurses must be warned of the danger of giving them. I liymol is also 
soluble in oil. Hence no purgative of castor oil should be ordered 
after its administration. Thymol certainly should never be given 
if there is marked visceral disease, nor do we think that it should 
be given in very profound aiuuniia ■ i.e., when the number of red 
cells is below 1/500,000 per cubic millimetre. It is, however, very 
satisfactory in its lethal action on the worms, hut the treatment 
must be repeated in many cases in a week, and again repeated it 
ova are seen in the ftcces. Sandwith recommends ,a hypodermic 
injection of strychnine before thymol is administered. 

Eucalyptus Oil and Chloroform.— A much less dangerous treat¬ 
ment is" by oil of eucalyptus and chloroform, which may be 
preceded by a saline, purgative given a few hours earlier. 

The usual formula is:— 


Olci eucalypti .. .. •• •• Nl x t xx * 

Chlorolorrms ., .. .. .. •« IRxl v > 

Olei ricini .. .. ■ • • • * * • ■'> x * 

One half to be given first thing in the morning, and the other half 
in half an hour. The chloroform is probably the active principle 
of this mixture. It does not work as satisfactorily as thymol, but 

M 
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it is safer, and can be used several days in succession. We use it 
often in children and debilitated adults. We have not seen the 
alarming symptoms described by some authorities as occurring in 
children and debilitated subjects. Some physicians prefer cuca- 
lyptol instead of the oil of eucalyptus. The difference is that 
eucalyptol is that portion which passes over between 347 0 to 
351 0 F. when the oil is being distilled from the leaves. 


ChtfHOputluun Oil. - The Intel national Health Hoard ql the Roekfillei 
Foundation in 101 7 stall'd that tins oil xv.u, ilu most ellectivc romedv lor the 
treatment ol asc.tns, o\ vi<m, and trichturis. hut that it- utility for llu.* lioat- 
men t ot ankvlo-tomiasi- was run Iln tun*, and, lintlior, that it produced at 
times alarming symptoms and e\en death. 

It is either used alone or with oil ol eucalyptus m the projiorlion of three 
parts of chvno] indium to one jKirt of cm .ilyptu.. 1 he method ot ml ministra¬ 

tion is to forhul all -olid food afur nmida\ . to fjnea purge of J-Ipsom salts at 
4 p.111., and then at o p.m. the lirst dose of -ugar containing chcnopodium; 
this is continued at houily or txvo-liouily intervals until th<* lull dose has been 
t ilten, and lin.illv, two huiir.-ultci the U-l do.-c, more than I ounce of Kpsom 
salts is taken hv an adylt and icpcalcd it nece—aiv in another two hoius. 

The do-age oi oil oi < lu ropodium is as follow.-: « 


1-2 year- ot age 

.15 •• ,* 

<>■»'» 

1:1(1 

i7-5<> 

Over 50 ,, 


.. J miiunin lor three doses. 

• • i 11 11 #* 

• 1» •* i» 

• • ^d ti H M 

• • 1 .j I0 «f it 

m m ] Z * I | i || II 


11 ran be hi ven on sugar01 in net.'tme mp-tili s. The Kp-oin sall’-ailininislirtd 
are m a solution ol 5 pounds 111 5 gallons ot water. | drachms being given to a 
child one to live year- ot age. Xdi.u Inns to om ol six to ten years, i i drachm.- 
to oik* of eleven to fifteen tear.-. 10 1lr.1t Inns to oneof sixti eii to twenty years, 
and 24 drachms above that age. Castor oil may be e,i\en instead ol salts, 
2 drachms for a t hild oi one to three yeais, .{-5 drachm- lor a child ol four 
to eight years, 0-10 drachm.- tor nine to -extern vears, and above sixteen 
years 8-10 drachms, while ij ounces is consul err! to be the maximum for a 
female. m 

No alcohol or at ids are to lu ingested lor a period of twelve hours antecedent 
to and alter the treatment. 1’icgnnni women should not be tiea till in this way. 

Treatment should be repeated alto ten days, ami one week aftei the second 
course the fieces should be examined mu tosiopically to see whether further 
medication is necessary, and if -o it should be repeated at ten days' intervals 
according to the microscopical findings. 

Ileia-naphthpl, finely powdc rod, can be given in c»c hols in 15 to 20 grain 
doses, administered m the saint manner as thymol- - viz., one cachet every 
two hours for two or three tunes, with the same precautions as with thymol. 
Thepationtsofton lumplnmot severe burning ol the stomach after taking them. 
The drug should never be given to individuals suffering from diseases of the 
kidneys, as it may cause total lurniorrhagie nephritis. fjfc* 

In .debilitated patients beta-naplilhol may be given in 5-grain prfls made 
«p with pulvis tragarcintlicccomposita and syiup. One. to three pills,according 
to age, should be administered early m the morning on six successive days. 
No preliminary preparation is necessary, ’llie results, however, as regards 
the destruction of the parrasites, arc not brilliant. 

. Nicol recommends- 


• • 





Bcta-naphthol (finely powdered) 
Mucilaginis tragacantna: 

Aquae menthae piperitac 


• m 
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0$. which 6 drachms (gr. xxx. of beta-naplithol) is given to an adult male, 

5 drachms to an adult female, and i to 2 drachms to children, for a dose. 
Three'doses arc given at intervals of two hours. Two hours after the last 
dose a saline aperient is given. Ucta-naphthol does not keep well, and should 
be stored in f-pound bottles, and kept in a cool plans. 

■ * Mate fern, followed by castor oil, or calomel, or in)u*ion of senna, has also 
b^enstrongly recommended, and was generally used before liozzoln introduced 
thymol in 1880. The Porto iiico Commission louud it useless even iu doses 
which produced toxic symptoms. 

Nattan-Larrier recommends the following method of administering T'ihx 
nias :— 

First day; Milk diet and saline purge. Second day: Milk diet; a capsule 
containing0*30 centigramme of oil ol f-'tlix mas every ten minutes until twenty 
have been taken, followed in onc-quai ter ol an hour by a mpsiilc of etlur 
every three minutes untd eight have been taken Alter the lust capsule, 
15 grams of castor oil arc administered, and, alter hall an hour, is giamines 
of castor oil. Third day: A saline purge. Fourth day: 1 Cxannnation of the 
feces and repetition of the treatment. Hrimout recommends the essence of 
Melaleuca vindiflora. 

Worms in the Fences. -Whatever treatment be adopted its effect 
must be judged by the worms found on examining all the fteces 
passed during the first twelve to twenty-four hours after dosage. 
These, faeces arc stirred up with water, allowed to settle, and the 
water decanted, and this process repeated several times, after which 
the deposit is placed 011 a flat dish with a black background, and 
the whitish or greyish little worms looked for. 

Treatment of the Skin Eruption. The area showing the eruption 
should be painted with a solution of salicylic acid in collodion (1 in b) 
in the early stages, or later it should he soaked 111 a weak solution of 
carbolic lotion (1 in 100), and the vesicles, pustules, etc., should be 
•opened and cleaned with 1 in 40 carbolic lotion, and the whole area 
dressed with a carbolic lotion or carbolic ointment dressing. The 
itching may be relieved by an ointment of salicylic acid gr. v. 
in 3 ii* of zinc oxide ointment and vaseline. The dressing should 
be performed twice daily, and the internal treatment, as de¬ 
scribed above, begun at once, and repeated every week for some time. 

Treatment of the Mouth. —For about two weeks after infection 
the patient should use a mild antiseptic gargle several times a day, 
and should be instructed to spit out his saliva, sputum, etc., luid 
not to swallow it. The gargling should be performed before drinking 
or eating anything. The sputum should be collected and examined 
for larvae. 

Prophylaxis.— Prophylaxis must be based upon an attempt to kill 
the pampites in the human being, and to prevent the infection of 
the human being by the parasite, but in order to be successful in 
these methods it is absolutely necessary to educate both the rich 
and the poor of a district in the essentials of the disease. This must 
be done by illustrated lectures and pamphlets in the vernacular. 
.An appeal must also be made to the people tft come at once for 
. treatment when suffering from skin eruptions or an:emia. 

The first method is the most feasible, anti has been tried on a large 

■ Scale at Porto Rico, and on many estates and in m ; nes. The 
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quickest way is to examine the people for anaemia, and treat the 
anaimics with thymol, the eucalvptus-oil mixture, or ( 3 -naphthol, 
after the examination of the f;eres. On estates the method of 
examining the. blood of non-anaimic persons for an eosinophilia 
might be adopted, as the worms may be present before the anaemia 
shows itself. The faeces of persons showing eosinophilia should 
then be examined for ova, and treatment instituted on the findings. 
Of course a certain degree of eosinophilia is also present in cases of 
ascariasis and other kinds of helminthiasis. 

With regard to the second method, the formation and use of 
proper latrines may do much. With regard to estates, tea-bushes. 



Fin. 757. --A Cheap and Kwi.v CnNsrueeriui Incinerator. 


etc., should not be allowed to grow right up to the coolies’ lines, 
but a clear area should be left, and this should be treated from time 
to time with quicklime. Further, every alternate row of bushes 
might be left out in the half-acre adjoining the lines, and in the 
vacant spaces latrine-holes lined with lime might be dug. The use 
of bucket-latrines and the des: motion of the heccs in a small crude 
incinerator would be better, and could be easily managed on’estates. 
The best cheap latrine is ‘Bailey's patent,' manufactured by the 
Empire Engineering Company of fawnpore, at a cost of 118 rupees 
for a two-seat, and 3<>o rupees for an eight-seat latrine. 

Leipcr has suggested that fruitful results would be obtained from a more 
detailed study of the l.irvicidal cfleets of cheinic.il manures such as ‘ nitro- 
line,’ etc. According to certain experiments made by this author, it would 
seem that after treatment with such chemicals human ordure could perhaps 
be used on the land with safety. 
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The figures show small incinerators in use in a 'mill and in a 
gaol in Colombo, but it must be remembered that faces require 
a considerable amount of fuel and a considerable draught before 
they are properly burnt. There is, however, no need to go to great 
expense, and a simply constructed incinerator will often work well, 
if a little smell is not objected to. In order to calculate the size of 
latrine required, it must be remembered that an Indian community 



Fig. 758.—Another Cheap and Easily Constructed Ixcineuator. 

is estimated to pass 8 ounces of faecal matter per diem in a mixed 
population of races, sexes, and ages, and 40 ounces of urine. The 
usual size of a galvanized iron latrine-bucket is 14 inches high by 
12 inches broad at the mouth and 9 inches at jho base, ami it has a 
cubic capacity of 0.9 cubic foot, and is said t*o weigh 10 pounds 
when full. Coir fibre is often mixed with the fiecal matter in the 
proportion of 2 A pounds of coir to 1 pound of fax-al matter or 1 gallon 
of urine. 
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Messrs. From Ite berg anrl Company, of Colombo, use a simple incinerator, 
and they have kindly supplied us with the following details of their process, 
which is carried out at nignt:— ... 

Average number of buckets of laical matter burnt per night, 20.., 

Average weight contents of a bucket, 26 pounds. 

Average quantity of ash left after burning the above, 5 buckets. 

Average amount ot coir dust used per bucket, 2 pounds. 

Average amount of firewood used per burning, 2 hundredweight. 

Average amount ot rubbish burnt at the same time, together with a 
few old gunny bags, 1$ hundredweight. 

Average number ol coolies whose laxal matter is dealt with, 400. 

Latrine coolies at bJ( cents per diem to do the work, 2. 

Firing starts at 7 p.in., and i** finished by 8 a.m.; the highest tempera¬ 
ture recorded was 1,0511° C. 

The urine can, ot lourse, be separated from the fasces by using a Donaldson's 
separate 1 latrine, flic urine can then lie disjxiscd oi by burial, and the faeces 
burnt. 

There is no doubt that some such method would have excellent results in 
dealing with the pioblnn in small communities and estates if carried out 
properly. 

Badly infected lands! might be treated with lime. It has been recommended 
that coolies should proto t their feel by first dipping ^hem in a bucket of 
tar, amt then in one with sand. 

The mot hod of dealing with a large community is best exemplified 
by quoting tlit: excellent woik of the two Forto Kico Commissions, 
temporary and permanent, the former consisting of Ashford, King, 
and Igaravdoz, and the latter ol fgaravdez, Martinez, and Sein y Scin. 

Fallen Is attend at <1 ii-nlral, or one ot the outlying depots or dispensaries, 
wfu re then atooL ari ixnuumd, and they are gi\cn medicines, and a card 
with the following instrm lions 

1. Take one ol the two purgatives gi\t n to vou to-night (sodium sulphate). 

2. Take at <> a.m to-morrow ball iht. t apsides [all the < npsulos equal 45 to 
Co grains {3 10 4 gr«mim«>) of thymol, or 23 to 15 grains (1-5 to 3 grammes) of 
0-naphthul]. 

3. lake the otlui li.ilt at S a.m the same morning. 

4. Take the othei purgutiw at 10 a.m. 

5. You should neithei drink wim 1101 any alcoholic liquor during the time 
you are taking these nicdii ine-.. 

<>. Come for 111011 medium's until the phvsiuan says you are cured. 

7. Have a pi ivy m your I1011.se. l>o not defra ate on the surface of the 
ground, but in the pmy. 

8. Do not walk baieiootcd, so that you may a\md catching mazamorra in 
your feet. Wear shoes, and you will novel .suiter Irom anamiia. 

In addition, tanners were leqiief ted to stop the pollution oi the ground, and 
to introduce thi use of shoes 

The result was that n pu 1 out of the population were treated in the year 
1906-07 (89,233), and of these, 25-7 per cent, were cured, 17*4 per cent, practi¬ 
cally cured, 40*5 pei cent, woio under treatment, 16*2 per cent, ceased to 
return, and 0*2 per cent, died, ai a total cost ot £9,(100, of'which £7,200 went 
in salaries and 1 1,100 m < I rugs. 

Again, the highest credit must be given to the Americansfor the fearless way 
in which they spend money on the prevention of disease and the free hand 
which they give to the sanatanan in the tropics. 

In mines Oliver recdmiuends that a solution of iron sulphate be used as a 
wash for the iloors. 

Salt has also lieen recommended by Penoncito, ami later by other observers, 
tmt as a solution of at least 2 per cent, is necessary to kill the larvae, this' * 
method is too expensive. 
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Summary op Preventive Measures. 

Educational :— 

Instruction of rich am! poor with regard to the methods of infection, 
* • symptoms, treatment, and prophylaxis. 

• Personal Prophylaxis :— 

1. Protection of the feet. 

2. .Protection of the hands. 

3. Immediate treatment of the eruption on feet or hands. 

4. Necessity of early treatment. 

Public PvoQhylaxis :— 

1. Search lor and treatment of carriers. 

2. Search for cases oi the skin eruption and treatment of the same. 

3. Search for eases of anaemia and treatment of same. 

4. Provision of sanitary conveniences kept in good condition, and 

associated with a good system ot conservancy. 


Ascariasis. 


Definition. —Ascariasis is infection with Ascaris lumbricoidcs 
Linnreus, 1758; Toxuscnris cam's Werner, 1782: or Hclascaris mystax 
Zeder, 1800, the figst named being much the mdht common. 

Symptomatology.- -The symptoms may he nil, or may resemble 
those of cestode infections, being partly gas.tr o intestinal, partly 
re.tlex, while skin irritation and eruptions may also be present. If, 
however, the number of parasites be very considerable, signs of 
toxic poisoning, or even of intestinal obstruction from interlacing 
of the worms, may develop, but the great danger is from the 
wandering of the parasites. If they wander up the bile-duct and 
in'o the liver, they may cause abscesses in the liver. We have 
found as mam as eleven worms in the bile-duct, with a large 
number in the li\er, three of which lay in abscess cavities. They 
may also enter the duct of Wirsimg, and cause slight inflammation 
of the pancreas, 01 go into the appendix, and cause appendicitis. 
Further, they may pierce the bowel in cases ol ulcerative conditions 
of the bowels, and enter the. peritoneum or the bladder, or enter the 
lung, the nose, or the ear by the Eustachian tube -in fact, they may 
wander all over-the body. The observer must, however, be careful 
to distinguish between the post-mortem and ante-mortem wander¬ 
ings of these worms: in the former case the worms are generally 
found alive. Tin: most important rellex symptoms are the con¬ 
vulsions so commonly met with in children, and attacks of so-called 
‘ wormy * cough are not .rare. We have seen eases of fever re¬ 
sembling typhoid (typho-lumbricosis) which on post-mortem cx- 
aminai ion have shown 110 lesions of typhoid, but enormous numbers 


of ascaris. 

Diagnosis.—The diagnosis will depend upon the discovery of the 
eggs in the faeces. 

Treatment.—The best treatment is sgatoniu, with some form of 
•purgative. Usually santonin is mixed‘with an' equal quantity of 
calomel, and given in doses of 1 to 3 grains for an adult, and J grain 
. for every year of life for’a child. 'lTic dose is given every morning 
• for two or three days, and repeated again in a week if eggs still 
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appear in the faeces. It is as well to remember that santonin may 
cause blue or yellow vision. - 

Oil of chenopodium may be given in gelatine capsules or in cantor oil: .(For 
dosage see p. 1770.) lu China Qui squalls indicate at times used: a ch&pfcms pf 
the. powder. 

^ Oxyuriasis. 

Definition. —Oxyuriasis is infection witli Oxyuris' vermicularts 
Linnaeus, 1767 (see p. ^57), and is common all over the world. 

Symptomatology.- The symptoms are irritation in the region of 
the anus, with sometimes a distinct entero-colitis, and sometimes 
slight fever. It is usually stated that there is a sense of irritation 
in the nose. The diagnosis i* to he made by finding the worms in 
the motions after a purgative. I11 girls the woims may enter the 
vagina and cause vaginit i*. 

Treatment.- The gravid females can be killed by rectal injections 
of quassia, alum (",1. to a pint), salt to a pint), but the young 
forms require internal tieatment with santonin and calomel, as 
described under Ascariasis. Flynn recommends sulphur (gr. iii.) 
tliree times a day in adults,and gr. i.ss. in children, given as a cachet 
or lozenge. A 10 to 20 per cent, calomel oinlment. diluted unguen- 
tum hytlrargyri (1 in 4), may he applied to the anus, or iodoform 
and nnphtludin suppositories may be used. 


Intestinal Polyparasitism. 


Definition. —Intestinal polyparasiti.-m is the imasion of the 
alimcntaiy canal by moic than one species of j arasite. 

Remarks.- We have, siiuc ityrp investigated the cpiestion as to 
which parasites are commonly present in natives of tropical Africa 
and Ceylon, and find that it is the rule rather than the exception 
for their intestines to harbour more than one species of parasite. 

Statistical information with regard to the prevalence of the 
various forms in different tropical region* i* still wanting, but some 
valuable observations have been made, especially in the Philippine 
Islands by Ganison. and in South Africa bv Miss Porter. The rela¬ 
tive prevalence of the various intestinal parasites in tin* Philippines 
has been carefully studied by Garrison, who finds that S4 per cent, 
of the investigated persons were infected with fifteen genera and 
about twgnt^ species, multiple inlect ions being the rule, the average 
number of infections being 2*25 per-head. 


The prevalent c of the various parasite.- were as follows:— 


Tricliuris 

Ancylostoma and Nttalor 

Ascaris 

Amoeba: 

Flagellates and Ciliates . 
Strongylojdes ... . 

Oxyuris. 

Tasnia ... ,. 

Schistosoma japonicum .. 
Paragon im us 
Opisthorchi* 

Hymenolepsis 


■ ■ » • • 

• « • • 




• • 

■ • 

• • 


• • 

• • 

* • 


■ ■ 

■ • 


Per Cent. 
59*<» 
52*0 
2(>f* 

*3*o 
a it* 
3 *o 
o*8 

o.*7 

0*6 

o -4 

o*g 

o-i 
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4.-'-.Besides these, howevet, there were a number of undetermined 
forms. _ The infection-with Trichuris is variously given in different 
courttrie^— )^., Porto Rico (Commission), 7-27 pear cent.; India 
.(Itearia&de), 6-95 per -cent.; India (Dobson), 4-4 per cent.; Central 
'Africa (Daniels), 279 per cent. The infection with Ancylosloma 
and Necator % given in India (Calvert),‘ 83 per cent.; (Dobson), 
■^57'58 per cent.; (Fcarnsidc), 65*83 per cent. A scar is infection in 
. W(ist Africa (Wellman) is 50-97 per cent. Garrison considers his 
.-figure of 26 per cent., which is based upon adults only, as much too 
low.' Slroogyloidcs is placed in Central Africa at (Daniels) 1-5 per 
cent.; West Africa (Wellman), 0-65 per cent.; Porto Rico (Com¬ 
mission), o-8 per cent. Oxyuris is given in India (Dobson) at 
1537 per cent. 

/Etiology. -A scar is lumbricoidcs is, in our exponent e, by far the 
most common parasite, and it is often associated with either Trichuris 
trichiura or Necator amcricanus (or A ncylosloma duodenale) in 
double infections, but triple infections with thesqthree parasites are 
not uncommon, and quadruple infections of the three associated 
With Slrongyloides intestinal is are also common. 

Associated with one or more of these worms it«is by no means 
‘ unusual to find Locschite and flagellates, especially Trichomonas 
hominis, and more, rarely abates- Balantidium coli. Oxyuris 
vcrmicularis is fairly common in children, lmt tapeworms are not 
so frequently met with in Ceylon. India, aiul Equatorial Alrica, 
while they are extremely common 111 Abyssinia. 

In China and other countries Trcmatodc infections must also be 
considered, anti in the West Indies and Africa infection w.ith 
Schistosoma mansoni. , 

Symptomatology.- The. symptoms presented by the patients may 
be nil if the. parasites are lew in number, and will in any case depend 
mostly upon the action of that species wliieli is known to be the more 
pathogenic or which is most abundant, but it may be very difficult 
or impossible to sejur.it e the symptoms caused by one parasite from 
those due to anothei. Cases may show signs oi fever, amemia, 
diajrrhuea, and even dyse,ntei ic symptoms may appear if the infection 
is heavy. 

Treatment. —The treatment must commence, with tfiat laid down 
for the parasite which is thy more important fi om a pathogenic point 
of view— e.g., in the case of a double infection with Ancyhstoma 
and A scar is, the ankylostomiasis must be treated first and then 
the ascariasis. 

Rare Infections. 


Gordlaoeiasli and Acanthocephaliasls (see pp. (tfS ami (», <>}. 

■> . • 

Infections with species of the Goriftacca and Acanthocephela are rare. 
Treatment Would be on the same lines as for 'ascariasis.' 


ixa 
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Intestinal Diplopodiasis and Chilopodiasis [w pj>- ,)<s w and 731 )). 

Diplopodiasis anil dulnpodiasis aiv raie and unimportant, giving use to 
intestinal pains and dial r lima. The diagnosis is only possible on discovery 
of the ]iar<i.sites ui the but i>. J'lio beatmeut is the Vhlorotorm mixture, as 
tor ankylostomiasis. 

These inlestaturns are plated hen tmlv lm iniivi'iiiein-i. 
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Sprue—Pbcudo-Sprue- -Hill rfi.urrhuca—Low-country morning diarrhoea— 
Flagellate diarrhoea—Famine diarrhoea—Coeliac disease—References, 

SPRUE. 

Synonyms. —Ceylon sore month, Aphthoides Chronica, Tropical aphthae. 
Impetigo Primarum Viarum. Diarrhoea Alba, Psilosis Lingua: et Mucosae 
Intestiiu, Phthisis Abdominalis, Blastomycosis Intestinalis, Endemic diarrhoea. 
Cochin Cliina diarrluea. 

The term ' sprue ' (sprew. sprau, sprulf, spru, spre, sprue, spro) is a phrase 
used in Holland and Scotland for aphthous stomatitis m children, Aphtha: 
fropicalls dcr deutsclien, and was applied to tills disease by Mansnn and Van 
der Burg, the latter calling the disease m Batavia ‘ Indische spruw.’ 

Definition. —Sprue is ;t chronic catarrhal inflammation of the 
alimentary canal, of unknown cause, characterized by a peculiar 
ulcerative condition of tin 1 tongue and mouth, and by the passage 
of large, pale, frothy motions, the symptoms waxing and waning 
periodically. 

History. —According to Hiatt, sprue was first mentioned in the 
writings of John Biokncll, in America, in 1737. Hillary, of Barba- 
dos, in 17(16, in a most remarkably able manner, describes the 
disease for the first time under the name 4 aphthoides chronica.’ 
Ilis account is well worth reading, and there can he no possible doubt 
that his description refers to the disease we now call sprue. The 
Indian physicians Twining (1835), Grant (1854), Cunningham (1877), 
mention symptoms indicating that they were acquainted with a 
disease of this nature, while Elliott of Ceylon gave a very good 
account of the malady, which lie called ‘ phthisis abdominalis.’ 

At the same time— i.e., 1864 to 1883—French physicians noted 
a peculiar form of diarrhoea, commonly met with in Cochin China, 
which perplexed them considerably, a large number believing that 
it was dysenteric in nature, while others considered that it was 
probably a new disease. 

In 1880 Man son was the first after Hillary to clearly define the 
disease, which lie called * sprue and in the same ycar/aud inde¬ 
pendently, Van der' Burg described it under the term ' Indische 
spruw ’ in Batavia. In the next year (1881) Sir Joseph Fayrer 
delivered the Lettsomian Lectures on clironic white tropical diar¬ 
rhoea. These three authors permanently established the disease as 
a clinical entity. Since then many important papers and articles 
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have appeared, notably Roux’s * Traits ’ in i888, Thin's ' Psilosis ’ 
in 1897, and Cantlie’s papers, and the publications by Brown, Begg, 
Castellani, Low, Bahr, Ashford, Rogers, Nicholls and many others. 

Climatology. —The endemic home of sprue appears to be Asia; 
especially Malaya, Sumatra, Java, Siam, and Annam; but it also 
extends into Burma, India and Ceylon, China, Australia (East and 
South), New Caledonia, the Fiji Islands, and Japan. Possibly it 
exists in the West Indies, where Hillary originally described it, and 
it may occur all through the tropics; but il so, it must be rare in 
certain regions—as, for example, West Africa. Rare cases of sprue 
occur in Europe. 

^Etiology. —The etiology of sprue has not yet been elucidated, 
but of the many etiological theories brought forward, the one 
which at the present time receives more acceptance is the monilia 
or oidium theory, also known as Kohlbrtide’s theory. Kohl- 
brugge, in 1901, found in cases of sprue in Java a fungus which he 
identified with Monilia albicans Robin, at that time better known 
under the name o( Oidium albicans, lie made a very complete 
histological study of one of hi* eases which ended fatally, and 
emphasized the fact that the fungus in sections of the tongue, etc., 
had invaded the deep strata of the mucosa, the glands, and portions 
of the submucosa. He concluded that the fungus was the cause 
of the disease. Kohlbruggo’s findings were speedily confirmed by 
many observers, especially French and Dutch, and t-e Dantec gave 
to the malady the name of blastomycosis intestinalis. 

In 1905 and 1912 cases of sprue with presence of monilia fungi 
were placed on record by Castellani, who, in 1912, described several 
species, Monilia intestinalis, M. cnterica, etc. This author’s opinion 
was that such fungi were the cause of some of the symptoms of 
sprue, a*>, for instance, the frothy appearance of the stools, but 
doubted their being the primary cause of the malady. He believed 
them to be the cause of the frothy diarrhoea, because he had noted 
that this symptom generally improved after large doses of bicar¬ 
bonate of soda. He thought that sodium bicarbonate given in 
large doses might decrease the aridity of the intestinal contents, 
and in this way check the growth of fungi, which, as is well known, 
grow better oh acid than on alkaline media. In 1913 Castellani 
and Low described a new monilia found in a ease of sprue, M. deco- 
lorans Castellani and Low, *913. They came to the conclusion that 
thisand other monilias (M. intestinalis, etc.) were the cause of certain 
important symptoms of the disease such as frothiness of the stools, 
etc., but they were not inclined to consider them to be the primary 
cause of the malady: they quoted in analogy the example of scabies, 
in which the main part of the symptoms is due to the secondary in¬ 
vasion by staphylococci, and not to the primary .cause, the acarus. 

In 1914, Bahr, in a series of interesting publications, supported 
Kohlbrugge’s theory, believing that the cause of the malady was 
probably Monilia albicans Robin. 

From 1913, Ashford, in several able papers, has supported the 
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same theory, though he does not consider tli.it M. alHcans is the 
cause of the malady, lie calls the monilia observed in his cases 
M. psilasis, but, according to tin- laws of nomenclature, the correct 
term would seem to hi* Movilia nilerica. 

Monilias found in Sprue.- Tin- j»rin<*i]>al species of monilia so far 
found in sprue are the following. 

1. Mon ilia albicans Kohin. 

j. Monilia di\ ii/n/if/fs Castellani and Low. 

Mon ilia in/eslinali s Castellani. 

Mondia fecal is Castellani. 

*v Manilla in^olita Fasiellani 
K Monilia fiopicalts Cast ell.mi. 

7 Monilia eu/eri.\i t'aMrllani 'probable synonyms: 

Motu'ia hsilosis \difoid. Parasat clnnotnvccs ash- 
ford i Audi 1 si)!i'. 

For description oi jhe-e hmgi s«-e p. r(»7<j. 

Species of the Genus Oidium found in Sprue. The principal 
species of the genu- Oidium s/riito sn far loimd in sprue me:—- 

Oidium rohtndahnn Castellani. 

Oi Hum asiewidis ('.istell.mi. 

For description ot tlie-c fungi mc p. n.C) ). 

Remarks.-■Kiihllu*ugii« ,, s tlnoivis tin- mu- finding most support 
at the present tune. and. uei oidmgto v.iriousaul Imis, agglutination 
and conipleiiit ip iiwnion te»is ale support ine it, and ceriaiu ob¬ 
servers have claimed to ha\e -.urciedid m reproducing tile malady 
in tin* lower animals bv injection ol lulcstunl monilias. We be¬ 
lieve th.it if tlieinal.uK is i*\ 1 ut 11:111\ demon-1 rated to lira moniliasis, 
then a group ol inomln-, and not one oidv, "ill be loimd to lie 
capable of producing 1 lie alleciion: this m analogy to what one sees 
in bacillary ilv-enterv, and in alienioiis dm* to the higher lungi, 
such as ringworm 

It must he liiiiM tli.il l.in/i rspiiullv ir. tmpir.il«(■iiutucs, nuv he found 
also ill itooN nl li'i’ni.il iii<li\nlii.ih .nnl pi-isim-, Millciing with <illc< lions 
which die not roniiei l< <1 with -.pim* Sin h liingi mostlv hcloiig to the genera 
Momlia, S.u'1 haioiiiyi'i's <*ivj a 0,-111-1 11\Villi .> 4 Mvimlei 111:1, Onliiim. 

The Helminthic Theory, s*»m«* ant horn i.-s consider Slmnoyltridcs 
slucoralis to he the cause <»l the disease, but in our t \]>erience the 
worm has nothing to do with ilie malady, being loimd in all sorts 
of pathological conditions. 

The Bacterial Theory.- Nunu-ious dilferent coce.i, bacilli, etc., 
liave been described as the rausative agents ol sprue, but so tar 
none has been demons!raled to be the primarv cause of the m ilady. 
Rogers anti Nicholls have suggested that the disease may be a 
streptococcal infection, both authors havii g obtained good results 
by using si rept ococcal vact ines. The streptococci found by Nicholls 
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were of the viridans type, as found also in normal mouths. 
Complement fixation tests carried out by Nicholls would seem to 
support the streptococcal theory. Nicholls believes the etiology 
to be in reality twofold, there being an infection factor and a 
dietary factor. 

Attention must be called to certain cases of pseudo-sprue, 
described bv one of us, and due to a bacillus ol ihe Vlexner group. 
These cases are not true sprue, astln v get \vi>ll either spontaneously 
without leaving tin* tropics or bv «t course ol vaccine treatment 
prepared with the ldcxner-lihe bacilli isolated from the stools. 

The Protozoan Theory. Various protn/oan otgani-ans have been 
found in cases ol sprue, aimeba*. spiroebute-,, llagellMtes, etc., 1ml 
none have been demount 1 at ed to be tin cause ot the malady. 

The Climatic Theory. This does not neul to be discussed, though 
allot damp climate is an impoitaut predisposing cans,*. 

The Food Theory.- I his also does not need to he dismissed, 
though spicy foods and alcohol mav be pn disposing causes, and 
dietary emus, as ^mpha^i/ed by Nicholls, ntav lower the riMstaiice 
of the alimentary mucosa to g. rm infection. 

The Deficiency Theory. - -This theory has been ably brought 
forward by (.’nutlic, who noticed m cerium cases sign.-, of scurvy. 

Syndrome Theory, bm.dlv, the theory must in* mentioned 
according to which sprue is not a separate disease, but i*. a syndrome 
met with m various pathological conditions, such as chi on,c dysen¬ 
tery an-l pernicious an cinta. I his theor\ is not supported by any 
1nrdic.1l man ol long liopical expel ieiice. The disease presents 
typical symptoms and a lypir.il course, but, as in dysentery, so in 
sprue, it is m our opinion probable that Ihe clinical trim covers 
several closely allied conditions e „*.. it is possible that ihcrc may 
be a sprue ol livj>!i*»mvoft ic oiigui. a spun- of bac.teri.il origin, and 
a spine of pioio/ouu 01 igin. 

Pathology. -With an unknown causation, 1! is not easy to write 
an account of the pathology. It would appear as though the 
primary lesions arc beneath the epithelium in both the tongue and 
Ihe intestine, and cause the siipnliciul desquamation and catarrh. 
In the intestine the disease begins \\ nil submucous congestion, after 
which follows thrombosis ol the vessels, and exudation of luenio- 
globin, and a round-celled mlillrat ion. The mucosa sutlers because 
its blood supply is damaged, and therefore necrosis takes place, 
the glands and villi being aliened. The u sophagus and stomach 
also sutler. The liver is at first enlarged and congested, but later 
becomes atrophied and small. The l act that the tongue, u-sophagus 
stomach, ami intestines ate aliened would indicate that something 
deleterious is being canied by the blood stream to these organs, 
rather than that something is acting from tin* *au face. The irrita¬ 
tion of tin* li\ cr mav be due to the same cause. 

When once the mucosa* arc damaged, the chemical processes of 
digestion and the absorption of their products must be interfered 
with; while at the same time the absorption of poisons from the 
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aliment ary canal must be easier. Indeed, there is evidence of this 
in the increase of indigo blue in the urine, which is at times marked. 

These two conditions would lead to an atrophy of the liver, which 
organ is one of the great safeguards against a toxaemia of intestinal 
origin. When the liver is sufficiently damaged, a toxaemia is pos¬ 
sible, and occurs; hence, possibly, the advantage of the treatment 
by liver-soup or other preparations of liver. 

The damaged condition of the mucosa of the mouth and tongue 
makes mastication difficult. The denuded condition of the 


oesophagus causes the burning pain during swallowing; the con- r 
d it ion of gastric and intestinal mucosa* causes the dyspepsia and 
diarrh«ca of idle disease. The diarrhoea is characterized by pale, 
irothy motions, the cxplanal ion oi which is as follows:— 

On opening the bowels post mortem, tlie observer is stmek by 
the facl that, though there may be plenty of bile in the duodenum 
and in the higher portion of the bowel, this gradually disappears 
until, in the lower parts of the small intestine, the contents appear 
white. In normal •f.eees bilirubin should he changed into sterco- 
bilin (hydrobiliruhini. which is urobilin, and is identical with that 
found in the urine. The white appearance of the intestinal contents 
is probably partly due to certain bacteria, especially B. albojaciens. 

Vaughan Harley has shown that in the upper third of the small 
intestine the normal far.es are of a yellowish colour, due to bili¬ 
rubin. In the middle third they are oi a whitish or greyish colour, 
probably owing to the bile-pigments being converted into chromo- 
gens, which become green 111 tin* lower third. After passing the 
iico-c.'ccal valve, the bile-pigments are converted into urobilin by 
the action of putrefactive bacteria, but a considerable quantity of 
this is in the form of a c.hroinogein II the pancreatic juice is absent 
a colourless form of urobilin is found, called Iciico-urobilin; the 


blood pictures in the last stage closely resemble that of pernicious 
ana-mia. A very common leal ure is t lie presence of true ehromat in 
granules in certain led cells. 

Histopathology.-- -The hisiopathology of the disease requires much 
further study. The principal 1 list opal hological feature of the 
malady is a severe process oi desquamation oi the mucosa? of the 
digestive tract. t uget herwit h at rophic changes of 1 lie mucosa?, glands, 
pancreas, and liver. One of us, in association with E. H. Koss, 
Low, and Cropper, has studied certain histological features of the 
epithelial cells of the tongue and the condition oi the blood. 

Changes in the Kpith-'liat Cells oj the Tongue.- These cells present 
often a fatty degeneration, but an interesting feature is the great 
increase in the presence of certain inclusions, which, as demon- 
strat ed by one of us, maybe found also in various kinds of stomat itis, 
including the usual tobacco variety, and even in normal people. 
These peculiar inclusions are of two types. 

Type /.—This is by far the commoner. The cell presents a 
various number- -one to twelve or fifteen—of roundish or oval form¬ 
ations of variable size, 2 or 8 fx in diameter, which in preparations 
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coloured by Leislmian’s stain take up a reddish nr purplish colour. 
They are apparently structureless, but they -may present one or 
two small vacuoles. These inclusions stain beautifully by using 
H. C. Ross's jelly method, but even with this method do not show 
any structure. They are not fat drops, as they colour deeply with 
Leishman's stain instead of becoming dissolved in the alcohol. 
They do not appear to be of nuclear substance, as the masses arc 
structureless. They do not seem to be* parasitic, as they are 
structureless and homogeneous. The severer the inflammation of 
the tongue, whatever the cause, the more numerous are these 
bodies. The greatest probability is that they are merely masses 
of keratohyalin. 

Type II .—Occasionally instead of structureless homogeneous 
masses, granular agglomerations somewhat resembling chlamydozoa 
are seen. Whether these are a stage of the loriner inclusions is 
not known, but they appear to be merely cell degenerations. 

Changes in the Cells 0 / the Blood. —The^e have already been men¬ 
tioned under the heading Pathology. * 

Morbid Anatomy.- -The body is emaciated, and the skin often 
hangs loosely, and there may be oedema about the ankles. The 
tongue shows small areas of infiltration into the connective tissue, 
vesicles, and small ulcers. The filiform papilla* atrophy, and the 
fungiform papilla become swollen and prominent. The pillars 
of the fauces and the tonsils may show subepithelial inflammation, 
and even suppuration and ulceration. The u*sopliagus is inflamed, 
and its mucosa is attenuated in places. The mucosa of the stomach 
may be pale and atrophied, or rough and cirrhotic. The mucosa 
of the small intestine may be slightly eroded, or may be so de¬ 
stroyed that the whole bowel is diaphanous with vascular arboriza¬ 
tions: or there may be effusion into the solitary and agminated 
glands. The contents are bile-stained in the upper parts, and 
whitish lower down. The large bowel nuiv be ulcerated. The 
liver is atrophied, but othenvise normal. The pancreas may be 
normal, inflamed, or cirrhotic. The peritoneum may be thickened 
and chronically inflamed, and in some cases show adhesions. The 
other organs arc normal as a rule, but sometimes they are atrophied. 

Symptomatology.- -The incubation period of sprue, is cpiite un¬ 
known, and the onset is insidious, without marked symptoms, 
which are usually merely failing strength and an undefined sense 
of illness. The disease may begin with diarrhoea and intestinal 
symptoms, or with mouth symptoms only. 

Usually it begins with slight attacks of sore mouth, indigestion, 
and morning diarrhoea, often of a bilious nature; but as none of 
these arc severe, and all are evanescent, the patient thinks little or 
nothing about them, and does not consult a medical man until 
the disease is well established. Three symptofns now worry the 
patient—viz., sore mouth, indigestion, and morning diarrhoea. 

On examining the mouth, the dorsum of the tongue will be seen 
to have a whitish fur, through which the swollen fungiform papillae 
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arc projecting. The sides and tip of the tongue arc red and in¬ 
flamed, with ofteii small vesidt s small ulcers, and bare patches, 
which are very tender. Similar patches may be noted under the 
tongue near the tremim, on the inside ol the cheeks, on the palate, 
and on the pillars ol the la nee-. A little ulcer, called Crombie’s 
molar ulcer. m;iv he seen near 1 lie two last upper or lower molar 
teeth. ho teiidei is tin- mouth at limes that deglutition, mastica¬ 
tion, warm or •■spired foods, ae.nl or altoholie liquors, cause, much 
pain. In addition, munis max In- noticed clinging to the pillais 
ot the lances and to the hark ol the pharynx. This mucus is a 
spiltce ol gre.U disiies-. ,, the patient, as it accumulates ill con¬ 
siderable ipumitu-s i-spi-i lallv il smile watm fluid h.is been taken, 
and the eftort toget ndnl it m.iki s him almost si, k. O11 swallowing 
food, ,i btitumg pain is h h along the couise ot the fesophagus and 
over tlu steriiinn, as tlcitigh then- was something raw inside (as, 
indeed. 1 It, tv i.s!. I hr \oice k said by I hm to he altered at times, 
hut wc Iia\e not spi n.ilK notidtlns. 

The lirck, thorax, and a« m- max -Innv si^us qt nnaeiat ion. '1 he 
abdomen is swollen, s,mutinies maikeillv so, especially in the 
epigastric legion, am! the a all m -i*lt am! telaved. The patient 
complains ol dyspeptic -.\ inpiom' \ 1/ , a sensation ot ihscomfort 

and distension altei in, .iK x\ it h a, id ei ueial 1011s and sonu-times 
i omit mg. Karlv m 11»»■ moiumg he leels sxmptoms of intestinal 
dis, omlort, and |msm- a i.*w 1 opinugie\jsh, oiteiisixc, lrotliy 
motion-., and no nn.ie lor th<-n-t ol the dux. \Iter these motions 
he may lerl milch !u ! <, 1. ami ha\ t a good appet ite. 

JC\amin.iliou ol the I’.eei s shows nun.us. epithelial debris, and 
manv bactei t.i, .md otteii vcaddike luugi, and m some cases eggs of 
various woi nis ma v b<- pi ent. I ln quant it v ol lares passt d xaries 
with each mot ion, but is m exits-td the normal, lilts being duo to 
solids rather than liquid.. 'J lie I'cretnm ol nitrogi 11 and fat is 
lticre.ised. hit eonstit«u,s n’.i-r _»•> p, r cent., oltetl qo to 50 
per cent. ol t la- stools, \\ lule in not tnal individuals on a mixed diet 
tl averages n to S p, r citu. home ob-rixeis believe that this is 
not due to the hit -split 1 ills* rii/uin s mm-arting, but to the absorp¬ 
tive pown ol tIn* upj>et jMi’tsol t he mt<-si im-being interiered with. 

I he analvsis ol gastiie rum ruts mav show a decrease in hydro¬ 
chloric acid and pipsm. I lie pancreatic jiiicc may show absence 
of diastase, trviisin, ami lipa-e. 

The most ,oinplete ,m.il\si^o' 1111 .1 n<] l.ei cs has lieeu tarried out by V. 

Ha,ley and liuodlmdv'. I m- 1: w. iglnng ;<>*-S7 ki log, amines, was on a 
nnlk diet, containing 1 — ■• »• 1 l 1 ■■ limn ■ 1 iiiliogt-11 70- j | gin mines ol tat, #2*32 

grammes of t ,11 linliyili.i'i-.. .md 1,1,in 1 ot thud M he urine passed measured 
*.0501,1 ,sp«,ilu gi<1 \ 11 y uu 11 »• s g,.mimes, uni-.u id, o*S gramme; 

ammonia, 0-4 j giatnmi , |»Jiosj.liatf>. i-j; gr mimes, «tdorides, yXtj grammes. 
Total .sulpliati s, 1 • j7 gmnimi-.. of winch 1 • g,a,nines were alkaline 'ind tria 
aromatic 'Hie axeritge tlailx «|u.mtity ol the motions was jt 55 grammes, of 
which 70-.fi> w*‘ie water, i-1; mto,gen, 15-1,a tat. The nitrogen given in the 
tood was 1 j-iio ginmmes. and (hat m the l.etes 1 -,|7 grammes; therefore Xivho 
per cent, had be, n alisnrlx'd Tin* fal in the tood was 7<>- 4 j. grammes, and 
that in tiie ittoes 55grammes; therefore 53*01 tier cent, had Iweu absorbed. 
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Tho colour of the faeces was greyish-green to greyish-xvlute, but gave .1 distinct 
urobilin reaction, due to the leuco-urohihn. Schmidt's lest tor urobilin is 
performed by adding a concentrated solution of perohloride of mercury to the 
faces, when a bright rod colour is developed if urobilin is piesent. If there 
is much urobilin, the colour appears within five minutes: if little, in five to 
fifteen minutes; if very little, in halt an hour. The colour deepens lor twenty- 
four hours. More analyses on the above lines .ire leqiured. Halberkaiin 
in a case he studied louiul a large amount ot indium 111 the urine and a reducing 
Fehling substance, wluch was not glucose, undetermined In the stools he 
found presence of urobilinogen, and they contained a large amount of lal. 

The hlami coagulates slowh, and there is always some liduetion 
of the red cells, which may lall as low as 4,000,000 to i.oon.ooo per 
cubic millimetre. Theenlour-iiali \ is l.»w, and the stiuclure of the 
eells is normal. 'The white cells are also irdneed to about (1,000 to 
j.Soo per cubic millinietie. The i.ilio ol white to ted is aboul 1 to 
400 in bad cases. A du’lemit id coiiid *iiuwsnn incre.i-** m the inono- 
nueleais and eosiuoplnles. 

The urine reipiires more iiu es| igat ion, but as tai .is evidence poe«s 
ri 1 piesent it is not abuonual. showing onlv 111 mileage in indigo 
blue and urobilin, and at t HiUsCammidge's 1 eaet 1011 loi paucreat it is. 

Si limittt*r has often noted l->ss of sexual imwiT. 

The buccal, intestinal, and oiliei s\mptoms mav markedly im¬ 
prove, even without Heatnieiit, hut only to got woisi- again: and 
this is repented lime alter 1 line. 

In due coins,- the patient becomes veiv eniaciatid. weak 
physically, and depressed and 111 itable nieiil all\ . ’1 lie skin becomes 

harsh 1 the nun os.e aiianiie, the tongue becomes smooth, gla 7 ed, 
reddish-yellow, and small, and is oiteii fun owed by cracks, indigi s- 
tion is marked: and the diarrluea is woisr. 'I lie patient continues 
to lose weight, and emat i:\1es rapidly. the skin hanging in loose 
folds, the abdomen blown out w it 11 pas, t lie li\ er ‘inall and atrophied, 
the ankles fedematous, while the pulse hecoiiie- slow and feible. 

After this has gone on foi a long turn . the emaciated, worn-out, 
in itable person dies ol an acute attack ol diarrho a or cardiac 
failure. Sprue is essentially .1 1 h ionic disease, with remissions, 
intermissions, and recurrences, bin, unless taken seriously in baud, 


goes steadily from bad to worse. 

Some waiters distinguish tluee stages ,1 I'n m stage, with oral 
and dyspeptic, symplonis; a second stage, with marked intestinal 
symptoms: and a thinly stage, with tov.emia, emaciation, and 
an.emia: while cases are sometimes seen which are atypical- that 


is to say, where there aie the mouth symptoms without the intes¬ 
tinal symptoms, and rice vcr.sti. 

Complications. The complications met with in the enuise of the 
disease are: - -Acute diarrluea: dysenteric ilianlnea: hamorrhage: 


metoorism; pancreatitis; myalgia: insomnia: helminthiasis, 
especially ankylostomiasis; impacted favrsiVliionic appendicitis: 
jaundice; diabetes: and pernicious auiunia. 

Diagnosis.- -The diagnosis of tin* disease is to be based upon the 
irregular chronic di.uTlura occurring especially in the morning, and 
associated with flatulent dyspepsia, causing distension of the 
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abdomen, and the passage of fermenting, abundant, clay-coloured 
motions. With these symptoms there will be progressive emacia¬ 
tion and anaemia, and when to these the characteristic mouth- 
lesions occurring in a person living in the tropics are added, it 
is indeed difficult to imagine any disease with which it could be 
confounded. Van der Scheer considers that the discovery of fat 
in the motions is a diagnostic sign before the disease begins; but 
this condition may also be found in pancreatitis. Low says that 
the so-called psilosis pigmentosa of Barbados is pellagra. The 
diseases from which sprue should be distinguished are stomatitis, 
hill diarrhea, chronic dysentery, and chronic pancreatitis. 

Stomatitis All forms of stomatitis are very common in the 
tropics, and may be accompanied by intestinal symptoms such as 
diarrhoea. The stools, however, do not show the peculiar char¬ 
acteristics of sprue- -viz., the white colour, the frothy appearance, 
and the copious amount passed in the twenty-four hours. 

Thrush. - -'Hiis is easily diagnosed l>v examination of the white 
patches, in which fungi of the genus Monilia wjjl be found. Tt is, 
however, to be noted that in long-standing cases of sprue, as in all 
chronic complaints, thrush may develop. 

Hill Diarrhoea. - The patient generally gives a history of residence 
at a high elevation, and the diairha-u is as a rule present only in 
the morning, while mouth symptoms are absent. We have, how¬ 
ever, seen several patients in whom sprue has developed after 
repeated attacks of what to all appearance was simply hill diarrhoea. 

Chronic Dysentery. —In chronic dysentery there is an absence of 
the mouth symptoms, while the motions ap* not whitish in colour, 
and may contain blood and mucus during the exacerbations. The 
diarrhoea of dysentery is generally accompanied by griping, while 
that of sprue is not. In chronic, dysentery pain is often felt on 
pressure over the sigmoid and descending colons. In some cases 
microscopical and bacteriological examination of the stools for 
entamuebae and the Shiga-Kruse bacillus may be necessary to clear 
the diagnosis. 

Though personally we consider sprue and chronic dysentery to 
be different diseases, still we have seen several cases of sprue develop¬ 
ing in old-standing cases of chronic dysentery. 

Chronic Pancreatitis- -Absence of the mouth symptoms of sprue 
and presence of tenderness in the region of the epigastrium and 
the passage of large quantities of fat in the motions, together with 
Cammidgo's crystals in the urine, will enable the diagnosis of 
chronic pancreatitis to be made. 

Prognosis.— The prognosis in any case of sprue is serious, because, 
unless the patient will honestly co-operate with the doctor, he will 
go from bad to worse. We are of the opinion that, no matter 
how mild the case'may be, the patient should be warned of the 
danger. 

. If treatment is properly carried out, the prognosis improves con¬ 
siderably, but even then relapses are apt to occur. . 
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Treatment.— The treatment is symptomatic. 

An attempt must be made to soothe the alimentary canal, and 
to give it as little work to do as possible, so that it may repair itself. 
This line of treatment will necessitate rest in bed and a careful diet, 
after the bowels have been swept as clear as possible of decom¬ 
posing material. 

While this is proceeding, care must be taken to avoid chills, as 
they aggravate the disease. Lastly, an attempt should be made 
to treat those symptoms which worry and annoy the patient. 

The treatment, therefore, may be classified into:— 

1. The co-operation of the patient. 

2. Rest in bed. 

3. Suitable clothing. 

4 . Removal of fermenting bowel contents. 

5. Diet. 

6. Medical treatment. 

7. Change of climate. 

1. The Co-operation of the Patient. —The nature of the com¬ 
plaint and the dangers which the patient runs must be carefully 
explained to him. and the line of treatment sketched out. Further, 
he must be told that its sm eess 01 failure largely lies ill his own 
hands. If he has not the strength of will to persevere, even when 
at first success seems far from certain, lie might as well not begin. 

If he agrees to co-operate, then lie must be careiully weighed, and 
a chart kept of his weights. 

2 . Rest in Bed .---The'second point is that the patient must 
remain in bed for a little time, and use the bed-pan and the urine- 
bottle, in order to give the bowels as much rest as possible, and 
warm water must be used in sponging. 

3. Suitable Clotiiino.- - The underclothes and pyjamas should 
be of wool or flannel, in order to a\ old chills. 

4 . Removal of Fekmkntino Bowel Conienis.--T1io treatment 
should begin with a dose of castor oil, to remove the lermcnting 
contents of the bowel. 

5 . Diet.— The various diets advised in ay be arranged as follows:— 

(a) The milk diet. 

ib) The milk and fruit diet. 

(<:) Tlie fruit diet. 

(d) The meat diet. 

• (e) The meat and milk diet. 

(a) Milk Did .—The real basis of the treatment of sprue at 
present is the milk diet. 

In the tropics, this milk should be obtained from a cow kept for the purpose 
or from some really reliable dairy, as the danger of contamination is great. 
Even -when the cow lielongs to the patient, great care has to lie taken that the 
milk is not adulterated by the household servants. We can never forget 
that once^hc milk of a peculiarly careful Household, collected, apparently, 
under strict,precautions, was found on analysis to be grossly adulterated. 
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The lesson we have drawn from the above is to get a sample analyzed from 
time to time. This analysis costs but little, and the possibility of its being 
carried out at any time puts a certain amount of restraint upon would-be 
adulterators. 

There is a considerable diltercuce between the average composition of the 
milk supplied by Hos taunts, the straight-backed cow. and Ji. indicus, the 
hump-backed cow. which, in geneial terms, may be summarized by saying 
that the milk oi the latter is much richer than that of the former. We have 
investigated this point, and are ol the opinion that if 3 per cent, of fat is con¬ 
sidered to 1m* an average for Jt. taunts, then 5 jx*r cent, should be reckoned 
f 11 li. indicus. 

In placing a patient upon a milk iliel. the composition of llic milk 
should he carefully oousidi i ed, especially as regards the fat, for, 
as Harley and (iondhody have shown, no loss than 47 per cent, 
of the m ilk-fat is parsed old 111 the faces. 

Milk with high percentages «if I at should, therefore, he diluted 
with whey, when ihe amount ol nitrogen will be kept up, while 
the percentage ol fat is diminished. Whey is easily made in the 
tropics by means ol the juice o| limes. 

Preferably the milk should not be boiled or sterilized, but boiling, 
apparently, does not interfere with its beneficial properties, and, 
therefore, it desned or thought necessary- i.c., owing to the risk 
of typhoid- there is no harm m so doing. In cold weather it 
should be warmed before being taken. It can be aerated in a 
seltzogeiie if desn ed, and can be mixed wit h Vichy water. Finally, 
it must be runembered that milk is not a pel feet food for an adult, 
however suitable it may be lor a child. 

It is as well to begin with .1 small quantity, and gradually to 
increase the amount. JCveiy medie.d man soonei 01 later adopts 
his own method of carrying this out, and we will, therefore, only 
give general dnectious. II the ease is veiy severe, with vomiting 
and much diarrhtea, it is as well to begin with whey only, which 1 he 
patient should sip slowly, and practically ad libitum- i.c., about 
7 toN pint sper diem. As soon as the 111 gent symptoms are relieved, 
milk must be added to the diet, as whev alone is starvation. 

If the case is of moderate seveiilv, milk can be begun at once, 
3 pints per diem being given in the more severe, and 4 pints in the 
less severe, cases- 1.1., (10 to «Sn ounces which should be divided 
into not less than ten meals at regular intervals during the day. 
The milk must be slowly sipped 01 taken t lirough a glass tube, which, 
of course, should be 'carefully boiled after eae.li meal. On 110 
account must the patient be allowed to drink the milk in gulps. 
It is, perhaps, as well to define a limit of time—say about twenty 
minutes—as the minimum time for a meal. 

If the symptoms improve, it is necessary to increase the milk 
gradually every lew days until It to 7 pints— i.c., 120 to 140 ounces— 
are given: but in doing f lii.s, it is better to increase the number of 
meals rather than the quantity at a given meal. Twelve meals in 
the twenty-four hours are not difficult to arrange. 

If the symptoms do not improve, the milk must be reduced gradu¬ 
ally, or whey must be tried; lint as soon as the urgent symptoms of 
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and, indeed, the starvation must not hr long continued in any 
case. Starvation diets are dangerous in severe cases, when the 
patients are emaciated and weak: ami lienee, while they aie being 
employed, great care is required in nursing. 

If the milk is succeeding, the diarrlnea censes, the mouth troubles 
diminish, and the patient feels better. 'J lie iar.es will at first be. 
palq and grey, but, as improvement continues, stercobilin will 
appear, as evinced by the brown colour. '1 his change in the col out 
of the fares is a most important sign. 

Hut even if milk is agieeing with the p.itirnt, ihei'e will be much 
trouble, as there is oltoii strong objection to milk only. Another 
difficulty is constipation, and this must be relieved by eneinata. 
Sometimes the milk does not agree, causing vomiting and pain. 
Usually this can be relieved by alkalmi/mg the milk with bi¬ 
carbonate, 1 grain to the ounce, or the utiate ot soda, 1 grains to 
the ounce ol milk (convenient tabloids ol this *,ah aie pic pared by 
Burroughs Wellcome and Co.), or by adding Apollinaris or Jims 
water in the propTirtion ol equal puts, 01 lime-water, 1 to b of 
milk. As soon as a deliuite improvi'iueiit appeals. and the weight 
begins to increase, the pat ieiit should be allowed to sit up. bill great 
care must be taken to avoid chills, ^lilk diet should be persisted in 
for a month or six weeks, but may hi modified b\ the addition of lruit 
—c.g., strawberries, bananas, or apple.—- as\\ ill be descrilu d later. 

Then eggs mav he beaten up in ihe milk: cluekeii-broth can be 
tried: then Beiigei’s food, or some otliei simple lood- Allen and 
JIaubury’s, Mellm's, Albany food, (‘aruriek's soluble lood, Sana- 
togen, or Plasmon. Then hsh, dm ken, «n s\\\ el hi eads, with a 
biscuit, and, later, potatoes: and liu.ilh, the patient is put on to 
a diet of eggs toast, dilute China tea, simps, \\lute me.its, custaid- 
puddings, milk. Hut he must a\oid daik meats, most \egetables, 
spiced foods, iced drinks, and all indigestible substances. UcohoJic 
drinks in e\ erv lot m are bad, hot h during t lie illness and a ft ei wards. 
Nor is smoking to beeneouiaged:w e, peisonalh . aie much against it. 

But, unfortunately, a ease ol spine is not so easy i ( > neat as indi¬ 
cated above, for, while the lood is being gradually and carefully 
increased, relapses are not iuliequenl, and a return to milk may he 
necessitated. The patient gets weary, and at limvs exceedingly 
angry about this dieting,told, indeed, is apt sun ept itioiisly to kick 
over the traces, witli disastrous results. The pioluhition ol aholiol 
also leads to trouble, but our expel ietiee about this is quite clear: 
if alcohol is taken, the progress ot I lie pal ieiit is sei nnisly hindeied. 

Belore leaving the milk diet, two points ought to he mentioned, 
concerning one of which we ha\e bail considerable expelicnce; 
concerning the other, none at all. First of.all, there can be no 
reasonable doubt as to the advantages ol li\Yr soup soup 

prepared from calves’ or slurp's livers- in t he milder cases of sprue, 
or in the,return to ordinary food of a severe ease. The liver treat¬ 
ment is really an old native remedy in Ceylon. We do not profess 
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to advance views as to its action, but in a certain class of cases it 
is of benefit. Secondly, gall-pills or inspissated bile, as suggested 
by C. J. Martin, and pancreatic preparations have been advocated 
by some: but of these we have no experience. 

(6) Milk and Fruit Diet .—A milk and fruit diet has been found 
to be even better than a pure milk diet in many cases. The milk 
is administered as already described, but, in addition, fruit is given. 
Strawberries are most highly recommended, beginning with | pound 
and gradually increasing to 2i pounds per diem. They should be 
crushed, and eaten with sugar*anil cream. In lieu of strawberries, 
bananas (not plantains, though people often call bananas plantains, 
the difference being that a banana shows three cells on transverse 
section and a plantain five), pears, grapes, in the same weight as 
the strawberries or apples, from £ pound to ij pounds per diem. 
If these cannot be obtained, the juice of oranges, papaya (i£ pounds 
per diem), avocado pears, mangosteens, and sapodilla, may be used. 

Fresh Bael fruit is excellent, but must be carefully prepared. It 
may be boiled in \1 ater and then cut open and .shredded by means 
bf a fork into warm milk, in which it is pounded with castor-sugar, 
and finally strained through a fine strainer to remove all ddbris. 
This should be used three times a day. Preserved fruit is said 
to be useful, if fresh fruit cannot be obtained. Acid fruits, such as 
pineapples and sour- sops, should be avoided, and, personally, we 
do not advise the use of mangoes. 

(c) Fruit Diet.— This was fust advocated by Van dor Burg, and usually 
consists of grapes and pears; but it appears as though almost any fruit which 
is not acid might lx' used. 

(d) Meat Diet .—If the milk or fruit diets fail, it is advisable to try a meat 
diet, or this may lie made the basis oi treatment from the beginning. Cantlie 
is the great supporter of this dietary. 

If the patient is very ill. it may lx* necessary to tx*gin with raw-meat juice 
prepared by pounding suflieient good raw ilesh in a mortar, so that, with the 
addition of 2 ounces of water ami 20 mi in ins of dilute hydrochloric acid, 
6 ounces of .meat-juice is obtained on straining. The quantity of meat re¬ 
quired to obtain these 0 ounces will sometimes lx: quite considerable, and, as 
it varies in different regions, must lx* obtained by preliminary experiment. A 
little salt should be added to this juice, and 1 teaspoonful should be given 
every quarter of an hour in very bad cases, and rapidly increased in amount 
if successful. 

As soon as the very serious symptoms subside, tlie*meat diet should be 
started. Brown gives the following directions lur preparing a meat diet: 
Take 2 pounds ol good raw meat, true from fibrous matter, fat, and gristle, 
and 2 ounces of fresh suet, and mince and pound them up thoroughly. 
Sprinkle the pounded mass with a little salt, and divide into six portions. One 
portion, cooked m a small, well-buttered saucepan until the red colour has 
just disappeared, is given six times a day, as convenient. This portion, when 
cooked, is estimated as weighing 4 ounces. In addition, £ pint of plain warm 
water, rice or toast water, is sipped half an hour before a meat meal, and a 
little tea, with lemon-juice instead of milk, taken twice daily. It may, perhaps, 
be as well to remind UieVeadcr that rice-water is an infusion of roasted rice. 

In about a week this meat diet should be changed to a modified meat diet, 
which is first produced by the addition of fruit, followed in a little time by 
chicken, then and gradually by eggs, biscuits, and fish, until the dietary 
already mentioned under Milk is reached. 

With a modified meat diet some people combine curdled milk. This is 
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based upon Mctchmkoit's researches, which showed that if the Bacillus acidi 
lactici is taken with milk, it generates large quantities of lactic acid in the 
intestines, particularly in the large bowel, and that tins acid interferes with 
intestinal toxins. Various preparations of the germ have Ix-en placed on 
the market, including ‘ Saucrin ’ made by Mi-ssis. Allen and Hun bury, and 
said to be a pure cultuie ol the* germ. Brown gives the following directions 
for its use: 2 pints ol nulk are healed to 100’l-' . to kill oil any bacteria w'hich 
might happen to lx* present, and then are allowed to cool in a jug which lias 
been boiled. When roo 0 I-’. is mu-lied, (»tablets oi Kauerin me added, and 
2 tablespoonfuls of sugar, when (he milk is cun lied 111 alxml three hours. 
Tins curdieal milk is taken tour times a day, between the meals oi a modified 
meat diet, and is s«ud to lx- efficacious. 

It may lx* mentioned that m rilled Imiialo-milU is commonly used by the 
natives of Ceylon as a part of their I nod, and ruidlt-d milk is also used in 
India, and. indeed, in many other places by uiiiv«-s 

Cutler the heading oi Mc-at I Mels must lx* placed Cant lie's ti eat me nt, which 
consists ol putting tin- patient to tx-d, applying a hot wet put k iiom the nipples 
to the groin for two houis. morning and i-vimng. and givmg three meals ot 
5 ounces ol meat per diem, and, in addition, either lwi-1 tea, beef-jelly, 
culves'-ioot jelly, or .1 plain jelly e\eiy I wo hums. Castor oil is .ulnumsteied 
in i^-drachm doses every morning lot the firsL three days, and santonin in 
3-graiu doses moining ami ■■veiling lor lluee days. •Strawberries, to the 
quantity of 3 to | poftmls per {linn, aie also allowed between meals. When 
the stools lx-come solid, :ind show brown coloiiung m.ittei, a poached egg and 
pounded chicken are added, and, lalei, minced elm ken, and, still Inter, the 
undercut oi meat, with slewed r'-h-ry, sea kale, vegetable marrow, pulled bread, 
and thin slices ol bread, baked 111 ail oven tor twenty minutes. 

(r) Altai and Milk hid (\tnllie now idvocnli-s that when a patient is 
on a meat diet, this should be stopped evtrv thud m tomtit day foi twenty- 
four hours, and that milk only In- given during this penud. 

(». Mt.DKAi. 1 ki.aimi-n i. It may be said at miri- ihat astrin- 
genls as a rule* are dangerous, and that antiseptics are not useiul. 

Santonin, vvlueh must he yellow, lias been stiongly u-i oiiuneiidi d by Hogg, 
who gives 5 giains night and morning in salad oil, but we have seen 110 In-lie tit 
by tlus treatment. Mixtmcs < ontajiuiig bn. ail innate ol soda are oileu useiul. 

People cumplam that yellow santonin cannot U- obtained, but it can lx- 
easily prepared troin white santonin hv 1 vposme to the sun tor a lew days. 
The crystals aie turned bom time to time until yellow tluoughout, as demon¬ 
strated by crushing. The ihioinosantiuun ot Monte-Mart 1111 is not »anloiuu, 
winch, according to la-stim, is i-hanged into loimie .icnl and jihotosantonin 
acid and a ml resinous substaine Peter Sys's remedy, whuh is much used 
in China, is simply powdeied cuttle-lish twine. 

Cantlic lias had good results by the adimmstration oi 20 grams of ipeca¬ 
cuanha daily tor two or lhi00 days in advanced tases, and emelin has lx-en 
administered by seveial authors. Schmidt has used oxygen jiitioduci-d per 
rectum, J to 1 litre weekly. 

Castellani has obtained 111 some cases a remarkablelinpiovement bv giving 
massive doses of hicarlxmate oi soil a. 

The mouth may be trealed with any appiopriate mouth-wash— 
c.g., glyeo-thymoiine. glycerine and hoi ax, diluted liquor alummis, 
etc. The teeth require attention, and, if there is any pyorrhoea, 
this should at once be treated by syringing or spray mi* between 
the teeth witli peroxide of hydrogen solution: .Pain may be re¬ 
lieved by painting the raw surfaces with 1 to 5 per rent, solution of 
cocaine, novocain, alypin, or stovain. The pain along the oesopha¬ 
gus requires morphia. Janowski recommends5 to 10 dropsol a solu¬ 
tion of 1 ii\ 1,000 adrenalin, which, lie says, gives prompt and 
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permanent relief for oesophagitis. The muscular pains may be 
relieved by massage, or by pilocarpine nitrate,.given in ^ te i grain 
doses three times a day. Intestinal pain may be relieved by hot 
packs, as recommended by Cant lie. Acute diarrhoea must be 
checked by a dose of liquor opii sedativus or lead and opium pills. 
Dysenteric symptoms must be treated as described under Dysentery. 

7. Change of Climate.— It is obvious that, if possible, the patient 
should be transferred from the tropics to the temperate zone, 
but only if he is strong enough to travel. There is no advantage 
in putting him on board a ship in such a condition that he will 
probably die when changing from the warm to cooler weather. 
Personally, we are not in favour of a patient being sent from the 
low country to the hills. 11 In* i> able to travel, let him go to the 
temperate zone. 

Vaccine Treatment. -Vaccines have been prepared with various 
bacteria from the mouth, and Rogers and Nicholls report very 
encouraging results by the use of streptococcal vaccines prepared 
with streptococci isolated from the mouth lesion^. Monilia vaccines 
have been used by Ashford, Michel, Taylor, and others, who claim 
satisfactory results. 

Prophylaxis. —Nothing ot any practical value can be said under 
this heading. 

PSEUDO-SPRUE. 

One of ub has called attention to some cases presenting clinical symptoms 
closely allied to siprue and due to IkiciIIi «i llu* l'lexncr group. Such cases 
have no dysenteric symptoms, but present the while frothy motions, (he sore 
tongue, and the amenua as tound 111 typical sprue, but in contrast to tliis 
disease they may recover without any change from the tropics, and a vaccine 
treatment is very usclul. 
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The Flexner-like bacillus found in these cases is identical with the typical 
Flexner, but for the fact that litmus milk was rendered permanently acid 
instead of the medium becoming first acid and then alkaline. Minor differ¬ 
ences with regard to some sugar broths may occasionally also be noted. 

HILL DIARRHCEA. 

Definition. —Hill diarrhoea is a gastro-intestinal catarrh of un¬ 
known cause, occurring mostly at high altitudes in tropical regions, 
and characterized by the passage of several liquid, frothy, light- 
coloured motions in the early morning. 

History. —Hill diarrhoea was first described by Grant in 1854, in 
the same paper as that in which he dealt with sprue and dysentery, 
and later as a disease quite distinct from sprue by Crombie in 1892. 
The latter writer held that it was liable to occur’at an elevation of 
6,000 or more feet in India, Europe, and elsewhere. In India he 
believed the monsoon to be a potent factor, associated, probably, 
with a diminished barometric pressure. We have seen cases in 
Ceylon occurring £.1 a much less elevation—lor example, at about 
3,000 to 4,000 feet. 

More recently Duncan has put forward the view that mica in 
the water is the causative agent. This mica is found in the laterite 
— i.e., weathered gneiss—which is a common geological formation 
in the tropics. Singer considers that he has met this disease in 
four out of six Europeans on an expedition to Abyssinia, when they 
reached a height of about 5,000 feet. 

Aetiology. —The causation of the disease is quite unknown. The 
theories are:—Diminished atmospheric pressure, the irritation of 
mica, f;ecal contamination of tile water, and exposure to cold. 

Pathology. —Very little can be said under this heading, except 
to invite attention to what lias already been written under the 
heading of Sprue with regard to the formation of leuco-urobilin, 
and to point out that it is obviously to the formation of this body, 
and not to anyLhing wrong with the liver, that the colour of the 
motion is due. The morbid anatomy would appear to be totally 
different from that of sprue, and to be a congestion of the mucosae 
of tlie stomach and bowels, with a proliferation of the mucosal 
lymph and fibrous tissue in chronic cases. On the surface of the 
mucous membrane of the small and large bowels there is a thick 
layer of mucus, but no ulderation. 

Symptomatology .---The disease generally begins soon after the 
patient has arrived in the hills from the plains. 

The onset is sudden, beginning with abdominal pain in the early 
hours of the morning, with the passage of large, frothy, greyish 
ox* whitish motions, which produce a sense of relief. The patient 
goes about his work, but in the early hours of.the next morning 
the symptoms are repeated, and he will complain that his stomach 
feels blown out, and that he can hear gurgles, and this goes on 
morning after morning. 

If now the patient leaves the hills and comes down to the plains 
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to consult a doctor, he is astonished to find that he is quite well, 
and perhaps goes back to the hills without having obtained tlu 
medical advice which lie desired. A relapse takes place, for which 
he docs not as a rule seek advice, as he considers it a trivial com¬ 
plaint, until later he begins to leel dyspeptic, disinclined for his 
mod or work, and now he will seek treatment, notwithstanding the 
fact that he feels better on returning to the plains. The disease 
may become chronic, and rarely may lead *o a fatal result. 

Sequela. —It is said that negated lull diarrhea may develop 
into sprue. 

Diagnosis. —The history of the case and The absence of mouth 
symptoms are sufficient to enable the diagnosis as a rule to be 
made from sprue. 

Prognosis. -The prognosis is good, as recovery is generally quick 
under suitable treat mem, but m r.-rtaiu cases it is found necessary 
to abandon residence at high elev.itions. 

Treatment. —Tin- treatment is simple and effective. It consists 
in rest m bed, warm clothing, and A to 1 drachm of liquor hydrargyii 
porchloridi, given fifteen minutes' before each meal, and 12 to 15 
grains of pepsin, ingluvni, or lactopeptin two hours alter the meal. 
The diet isto be milk, which may h» diluted as advised in the treat¬ 
ment of sprue. 

Prophylaxis.- Persons liable to the disease should avoid the hills, 
especially in the monsoon season, and i! compelled to go to high 
altitudes should do so bv easy stages. 

LOW-COUNTRY MORNING DIARRHCEA. 

This affection, described by Castellani, is common in Ceylon, and 
somewhat resembles bill diarrhoea, lmt is found in the plains. 

Symptomatology. -The patient wakes up about j to 4 a.m. with 
an urgent call to evacuate the bowels, but there is no abdominal 
pain or straining. Alter an interval of one to two hours the bowels 
are again evacuated, and perhaps again two or three more times in 
the course of the morning. The. motions are liquid, generally 
yellowish 01 brownish, and do not contain blood or mucus. The 
condition lasts as a ruU for mouths, but usually ceases on a change 
of climate. 

Treatment.- -A dose of tannalbin (gr. xv.-xxx.) or bismuth sub- 
nitrate (gr. xv.-xxx.) may be given at bedtime as a palliative. 

FLAGELLATE DIARRHCEA. 

Definition.— -Flagellate diarrhoea is an acute or chronic diarrhoea due to 
infections of the intestine, with Ouomonas homints (I)avaine, 1854), Chtlo- 
mastix mesnili (Wenyon, lyio ),Giurdia miest malts (Lambl, 1859), and llntert- 
tnanas hnniims da I'onscca, 1 **r5, and other flagellates. 

History. —From the days of 1 iavaine, observers have lrom time to time drawn 
attention to cases of diarrhoea or cntuntis thought to be caused by these 
parasites— e.g., Koos, Epstein, Castellani, Nattan-Larrier, Brumpt, da Fonseca, 
Chalmers and Pckkolu, Escomel, Paranhos, etc. 
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On the other hand, of late years a number of observers— e.g., Wcnyon and 
O'Connor—-do not believe in the pathogenic action of these germs. It is 
quite true that flagellates may be aerial contaminations ot f.eces, and that 
others may perhaps be non-pathogenic. Still, in our opinion, when these 
parasites are very numerous there ean lie no doXibt that they can and do 
cause irritation ot the bowel and diarrhoea. It is equally true that they can 
live in considerable numbers in man’s intestine without causing diarrhoea, 
but such a person, in our belief, is a carrier. 



Fig. 750.— Ccrcowonas Imigicaiu/a IHvainj.. 

lAilci Wenyoii and < t’Connor, irom the publications ol the; Wulkoiue Jjiueau 

of Scientific Kcseaich.) • 

Climatology.- 1 lie llagell.itcs and their assot sited diarrlueos un- to be found 
in temperate and liopir.il iIiiik--. They are common 111 Ceylon, the Anglo- 
Kgypliau Sudan, the Ii.ilU.iii". ami I*1 axil. but lia\e been icporlcd irom many 
parts oi Afuea. Asia, and Anieru .1 

etiology. - It is dilli. nil to prow 1li.it tin llagillatc i" the cause of the 
dianlioM, but if om- ol these* 01 gam"ms i" picscut m very large ninuburs 111 
a case, it haetenologu al rescareli tails to demonstrate any pathogenic bacteria, 
and no otliei cause tan In* found, it may be pro\lsionally .idnutlcd that they 
aie lausal. If the causal organism 
is killed oil and tlv diarrhix*a ceases 
pan /*<?*.>.» with tins process, and 
does not return, and Liio flagellate 
is either absent 01 only present 111 
small mmibeis, the liisl assumption 
receives support, but beyond tins we 
lannot at piescnt go. 

The dillic.ulty is that the numbers 
ol the parasites was: ami wane in 
the earner without piodmiug sym 
]>toms. but when present in large 
immlKTs they are geneially ossoci- 
ateil with diarrhien. Infiu turn may 
be by t e cysts passing into tin* 
ahnuntary canal of flies, and so to 
human food, but peihapsit may take 
place more diiectlv at times. Wo 
have never seen them cause true 
dysenteric symptoms. 

From certain experiments earned 
o i1 bv Miss Porter, it would seem 
that cockroaches may plav a role as 
transmitters ol flagellate diarrlwas 
of man. This observer succeeded 
in transmitting Ginrdiu, Tricho¬ 
monas and Chilomastix of human 
origin to clean white rats by allow¬ 
ing their food to lie contaminated with the excrement ol cockroaches [Peri- 
planeta amen etna and P. oricntalis ) which had led on infected stools. 



Fits. 75QA. — Cyst of Giardia intes¬ 
tinal is in Twksti Condition in 
IIl'MAK F.t its * 

(l’liotomicrogreph, x 70 diameters.) 
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Symptomatology. —When in small numbers there may be no symptoms, or 
the only symptoms arc those of diarrhoea, with liquid brown motions, con¬ 
taining yellow flakes, which arc composed of epithelial cells and leucocytes, 
around which the parasites jure formed in large numbers. 

Treatment.- -This is not very satisfactory. It is easy in most eases to stop 
the diarrhoea by giving a,small dose of castor oil followed after some hours by 
the administration of astringents such as tannalbin and salol in large doses, 
but it is most difficult to obtain a complete disappearance of the parasites. 
Methylene blue acts fairly well on flagellates of the genera Gercomonas, Oico- 
monas, Trichomonas and Chiloinnstix. but lias practically no action on 
Giardia (Lamblia). It is given ui i or 2 grain doses twice daily in cachets 
or gelatine capsules, and in addition vuemata of 3 pints of 1 in 3,000 solution 
of methylene blue may be given twice daily. The patient should be told that 
the urine will become blue, otherwise he will lie much alaimed. 

Another method of treatment is to administer calomel at night, a saline 
purgative in the morning, and during the day powders or cachets of salol 
combined with bicarbonate of soda. This is done* for several days, while 
the patients are kept on a restricted diet and the motions carefully examined 
daily for the flagellate. Iodine solution (r: 1.000) by rectal injection has tieen 
recommended by Escomel. but is painful. 

Thymol, turpentine, etc., have also been recommended, but these various 
methods of treatment do not induce a complete disappearance of Lamblia 
infections. 


Prophylaxis. —This consists in preventing flics and cockroaches from access 
to food by keeping kitchens and outhouses, ami all the immediate surroundings 

of a house, in a good sanitary condition. 
Kitchens may be wire-netted and fly-traps 
may be provided Ixith inside the kitchen 
and outside. Balfour says that ‘chicken 
entrails ' are the best baits for large fly- 
tiaps situate in the open air The flies 
nicy l>c killed after heingcaught by means 
of a daisy killer or any other smoke 
apparatus. 

AH fly-breeding places should be de¬ 
stroyed by the removal of the dirt and 
the digging up and disinfection of the 
ground. 

FAMINE DIARRHCE4. 

Historical and Geographical. —This con¬ 
dition has been observed in India during 
periods of famine, and lecently by us in 
tin 1 Balkans, in Serbian and Montenegrin 
troojis after the retreat through Albania. 

^Etiology.- Bad, insufficient food and 
extreme fatigue play a very important 
idle in the causation. No specific germ 
has been found. 

Symptomatology. —The patient is ex¬ 
tremely weak and terribly wasted, though 
the abdomen may at times be prominent 
and distended. Hc may feel famished, 
but when given food can take very little of 
it, and cannot digest it. He complains of 
slight abdominal pains and has diarrhoea; 
the motions may not be very numerous; 
they are liquid, of fsecaloid or at times 
greenish colour, with some mucus, but 
no blood. The condition lasts usually between a couple of weeks and one to 
< $wo months, and often terminates fatally. 



Fig. 760.—Serbian . Soldier 

SUFFERING FROM THE EFFECT 
of Famine Diarrhoea after 
the Albanian Retreat. 
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Diagnosis.—This is based on the history of starvation and extreme fatigue, 
with diarrhoea without blood, while the patient wastes horribly in a short 
time, and there are no signs of tuberculosis. It may be differentiated from 
dysentery by the stools not containing blood, and by the absence of dysenteric 
germs; from cholera by the longer course and absence of cholera and para- 
cholera germs. 

Prognosis. —This is serious, many cases terminating fatally. 

Treatment. —This is very unsatisfactory. Astringents such as bismuth 
subnitrate, etc., even when given in massive doses, may not stop the 
diarrhoea; at times they may check it, but the patient continues to become 
weaker and weaker, and often dies. 


CCELIAC DISEASE. 

Gee dcscrilied in England, in x888, an infantile affection characterized by its 
lone course, ana*mia, great wasting, and judo greyish abundant stools. Cases 
arc not very rare in Great Britain, and have lx*en reported also from other 
countries. The aetiology is unknown, though various germs have been found. 
In three cases Mabarro lias carried out a very complete investigation, and 
has isolated from the tiroes a dysenteric bacillus ot the Homier type. 1 ms 
result would suggest that the condition might perhaps ]po a*tiologically ielated 
to the so-called pseudo sprue ol the tropics, described bv one of us. 

In cceliac disease the tongue apparently does not liccomc affected, and this 
and also tin* fact that it is found in children rather than in adults ditferentiatcs 
the malady from tropical sprue. < 

The treatment consists in very careful dieting. Fresh cow milk should no 
prohibited, and dried milk given instead, vising one of the preparations on the 
market which contain only a very low proportion of fat. Condensed milk 
may also lx* used, but is generally less successful than lined milk. . A. butt 
(bet, in contrast to what one sees in tine sprue, is badlv tolerated, and should 
never lx? ordered. As regards drugs, Still’s mixture is otten found useful. 


Ol. riant.. 

Salol 

Spir. i hlorof. 

Mur. acacia: 

Ail. anethi 

Tei die. 
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n\i. 
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Occasionally silver nitrate us valuable when the diariluca is \oiy marked, 
and Still recommends it to be given thus:--- 


Arg. niLiatis .. .. .. • ■ • • fi r - &■ 

Glycerini .. . • - ■ • • • • 

Ad. ilest. .. • ■ • • ■ • ■ ■ ai ' O l * 

. 'l‘er die. 

Bismuth preparations aie practically useless, but laitnalbin hits at times a 
favourable action. 
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CHOLERA. 

Synonyms. -Cho 1 eia.W.itua. Hindustani: Haiza. Tamil: Kticrum Vandee. 
Chinese. Ilo-iouan. Arabic: Duba. 

Definition.- Cholera is an acute specific endemic or epidemic 
disease caused by Vibrio choleric Knelt, iNN3, and characterized by 
violent purging, vomiting, luuwular cramps, sttppicssion of urine, 
and collapse. 

Remarks. —There is lit tie doubt that in the past the term ' cholera ’ 
—in analogy to other diseases- -has been used to cover a group of 
clinically similar ailed ions caused bv closely allied germs. See 
remarks on paracbolera, j). i.Sit). 

History, Geography, and Epidemiology.- Clmlera appears to hax c 
been known in India from the most a orient times, for Charaka 
and Susruta describe symptoms which most probably refer to this 
disease. The name is of Greek origin, being perhaps demed from 
X'tXcfKt, a spout, which may have been applied with the idea that 
the violent purging resembled the water lushing out ol a spout. 
Apart from Ihr two authors mentioned above, the earliest record of 
the disease is found in i.pjS. when Ahmed Shah’s ainiy is said to 
have been decimated by it. Alter this date there are several refer¬ 
ences. for it is mentioned by Vasco da Gama in i.pjo: an account 
is given ol an outbreak in Goa in 35.13, auolher in Pondicherry in 
17O8, and another in Calcutta in 3781-82. the last of .which appears 
to have spread to Madras*, Ceylon, and Burma in 1782-83. (hit- 
breaks occurred in Travaucore m 17<)2, and in the Maliratta country 
in 1794. But these are only a few ol the recorded outbreaks, for, 
according to Macuamara, no less than sixty-six separate observers 
mention the disease between the years T43S and 1817. 

With regard to Runipp, cholera was recorded at NTsmes 111 1 but it and 
the sporadic outbursts 111 the seventeenth lenturx may not have been true 
cholera. Jt also appears to have been endemic in Java as far back as 1029, 
and occurs yearly in Southern China and the 1 ‘luhppme Islands. 

Ill 1817 began an epidemic which may have originated in Cal¬ 
cutta or in Tussore, and which lasted till 3823. During this time 
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it spread to the west coast of India, Arabia, Ceylon, Burma, Malacca, 
Penang, Singapore, and Manilla, reaching Mauritius in 1819 and 
China m 1820. This is certainly the first extensive epidemic ever 
recorded outside India. In 182b the first pandemic, which lasted 
till 1837, and spread into Europe, Africa, and America, began in 
India, through which it spread slowly, and then passed to Europe 
and Africa by three routes,the first and earliest via Kabul, Bokhara, 
and Khiva to the Russian province of Orenburg, which was reached 
in 1829. The second route was through Persia, Tabriz, and Tiflis, 
to Astrakhan in 1830. In this year the two routes met at Nijni- 
Novgorod, where there is an annual peasant gathering. These 
peasants, on returning homo, infected Moscow, and as there were 
military operations proceeding in Poland, the disease rapidly spread 
through Western Russia into Poland, and on to Germany, Austria, 
Sweden, and England. In 1831 France became infected, and from 
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,1832-33 the whole of Europe was ravaged, and the disease spread 
to the United States, Mexico, Cuba, and Guiana, and even to 
Australia. In the meanwhile the epidemic had spread by the third 
route from Bombay to Arabia in 1826, and then to Syria, Turkey, 
Egypt, and finally to North Africa in 1834, after which it died down. 

In 1840 troops were collected together in India for service in 
China, and as they travelled eastwards they carried the cholera, 
which was present in Bengal and Madras, to Malacca and China, 
in which country it was very prevalent in 1841, and through which 
if spread, reaching Northern Burm.'i in 1842. It now proceeded 
xy>rth of the Himalayas, reaching Yarkand, from whence it passed 
to Bokhara and Afghanistan, and spread into the Punjaub and the 
North-West Provinces in 1844, and into Persia in 1845, when it 
.again travelled via Tabriz and Derbcnd to Orenburg in 1847, and 
so to Europe and America in 1848. In this year it was very pre- 
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valent in India, spreading again fiom Bombay to Arabia in 1851, 
and to Turkey in 1853; while it also again travelled via Persia to 
Russia in 1852, and so over Europe. This epidemic lasted till 1857, 
and affected the troops engaged m the Crimean War. 

The fourth extensive epidemic began in 1863, and spread to 
Europe by the two usual routes—viz., via Persia and Arabia—and 
lasted till 1875, extending as usual to America. 

The fifth epidemic began in 1879, when the disease passed from 
Mecca to Egypt, and so to Europe. It was during this epidemic 
that Koch discovered the Vibrio cholera in Egypt in 1883. 

The sixth epidemic (1891-96) appears to owe its origin in India 
to the great bathing festival at Karagola, on the Ganges, which, 
being only held once in thirty years, came as a surprise to the 
officials, who were not prepared for it. Cholera broke out among 
the pilgrims on February 8, 1891, and spread rapidly, reaching 
Europe in 1892. 

The seventh epidemic began in 1900, and may be said to be con¬ 
tinuing at the present time. It started in 1900 in India after a 
severe famine, and spread extensively through that country, and 
then began to travel, reaching Japan in 1901; Arabia, Mecca and 
Jeddah, Egypt and Erytlinea, Syria, Persia, and the Philippines 
in 1902; Palestine, Asia Minor, and Mesopotamia in 1903; Persia, 
Russia, and Turkey in Asia in 1904; Russia, Germany, and the 
Philippine Islands in 1905: Russia' (few cases), Burma, ■ Siam, 
Singapore, Japan, China, ami the Philippine Islands in 1906; Ceylon, 
Peshawar, Singapore, Philippines, Japan, Korea, Manchuria, China, 
Russia, Turkey, and Persia in 1907; China, Russia, Mecca, and 
Medina in 1908; and Russia in the beginning of 1909. In 1910 it 
was present in Russia and Italy. I11 191 r it was recognized in 
Turkey, Roumania, Hungary, Austria, Italy, and Russia, and in 
1912 in Turkey, Italy, and Russia. 

In 1914 the Dutch East Indies wore attacked, and during the 
war the Austrian Army and civil population were attacked, 
especially in Galicia, as well as Bulgaria and Greece, while Turkey 
has also suffered. In 1915 Brcka, in Northern Bosnia, was infected. 

Some places have always so far escaped the visitation of cholera. 
These are either situated in the colder regions, of which the climatic 
conditions are unsuitable for the propagation of the*disease, or are 
islands to which the disease is less likely to be brought, or where 
precautions are taken. As examples of these islands may be men¬ 
tioned the Andaman and Pacific Islands, Reunion, the Azores, etc. 
Tropical and Southern Africa have not yet been infected. 

The climatic influences which appear to favour the development 
of the disease are low-lying areas, and soils easily permeable to 
water, especially if they are polluted with decomposing matter. 
It would, however, appear that the most inimical climatic condi¬ 
tions can be overcome if there is lack of cleanliness, especially with 
regard to drinking-water and food, together with bad sanitation, 
and the disease may spread where every climatic influence is 
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opposed to it. With regard to the use of permanganate; of potash in 
cholera, it was recommended in i8f>6 by Everest, who treated seven¬ 
teen cases with Condy's lluid, with only one death. Dr. Mackic in 
the same year treated six cases similarly without a death. In 1884 
J. W. Fry stated that the only thing lie found of remedial use was 
an enema of diluted Condy'.- fluid. In iqio Rogers reported 
favourably of the use of the permanganates given liberally in 
cholera. In 1913 Castellani definitely separated the condition 
which he called paracliolera, from cholera. 

AStiology- - 77 /c Vibrio.- The muse of tlu; disease i* undoubtedly 
Koch’s vibrio (p. 9(12): still, this alone may not produce illness, 
for, as Dunbar showed in 1802 in Hamburg, people who had never 
suffered from the disease, and who wore in good health, might still be 
passing quantities of t lie vii ident min o-organisms in their faces. It 
is evident, therefore, that these person-, lacked sonic predisposing 
condition, and, further, that they must have been a fruitful source 
of infection. What this condition may be we do not definitely 
know, but it would appear that such iactors»as mental worry, 
underfeeding, and any flight disorder, but specially any derange¬ 
ment of the alimentary canal producing diarrluva, are predisposing 
causes. With regard to ihese cause's, it may be mentioned that 
unripe fruit, and e-peciallv melons, are regarded with suspicion 
in times of epidemics, probably because n*v cause diarrhcca. and 
thus predispose to the disease. 

It may be that the vibrio meiely live in the en of the bowel 
in the cases in which it cau-.es no symptoms, d only gains access 
to the epithelial cells and mucosa in cases of .vered vitality, and 
perhaps is only toxic in this situation: but il ll issoit still lema ins 
to be proved. 

This lowered vitality would explain the apparently extraordinary 
cases which at limes appeal in gaols when the town is apparently 
free. The reason mav be that short—enlrner prisoners are generally 
on a very low diet, while long—eiilcnre prisoneis often have such 
hard manual labour to perform that they arc* exhausted at night. 
Therefore, if a carrier is ini rod need into a gaol, the disease may 
easily start apparently dr nnro among incarcerated inmates. 

The disease is communicable directly fioin man to man by con¬ 
tamination. As an example I10111 our own experience, a medical 
man examines a pat ient .suffering h 0111 cholera, and then proceeds 1o 
have his lunch, with the result that both patient and doctor were 
dead within tweuty-lour hours of cholera. Again, there is the 
chance of infection from dead bodies in performing autopsies, but 
graveyards are not important means oi dissemination of the disease, 
because the germ rapidly disappears from the (lead body. Fomitcs 
may also spread the .cornanimation, but these are not the usual 
method of infection, which is generally by water. The vibrios 
pass out with the faces, in which they are capable of living a long 
time (if>3 clays); hence the great danger of facally contaminated 
fields, rubbish-heaps, gardens, etc.; for if 1 there is a: poor sanitary 
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system in the place, and if fjecal pollution of the drinking-water is 
possible, the disease may easily become epidemic, for it has been 
shown that the vibrios can not merely live, but multiply, in water, 
though the conditions under which they do this are not perfectly 
understood. 

Two classical instances are usually quoted as evidence of the 
spread of the disease by water. The first of these is the infection 
in 1854 of a lady and her servant in Hampstead, where there was 
no cholera, by drinking the water of the Broad Street well, which 
was infected, the water being carried all U10 way from Broad Street 
to Hampstead because the lady in question had a special liking 
for it. The second is the infection of .Hamburg in itfqa from the 
waters of the Elbe, in which cholera vibrios were found in the river- 
water and that of the hydrants. 

As water is a method of infection, it is quite easy to understand 
that milk is specially dangerous, lor it is often diluted with water, 
and, moreover. I onus an excellent medium in which the germs can 
grow. Thus Haffkine and Simpson found that an outbreak of 
cholera in the Gay;f Gaol was due. to the contamination of the milk, 
Irom which they obtained the vibrio. 

The Carrier.- -Of great importance in the dissemination of the 
malady are the so-called vibrio-carriers-- -viz., persons who, though 
themselves in good health, still harbour the germ in their intestines, 
or individuals who continue to harbour the germ toi months and 
years alter an attack is over. 


(ireig has demonstrated that carriers can show an increased titre 
for the agglutination of the vibrio. His researches also show that 
the vibrio can live for long in the gall-bladder of animals, and he 
has also demonstrated it 111 the human gall-bladder. 

Tin* fact that the germs can live lor a long time in fsecal matter 
enables thorn to infect insects sm lias llics, and perhaps ants. With 
regard to flies, the germs ha\e been toimd not merely on the ex¬ 
terior of the body, but also in the alimentary canal, in which they 
are believed to multiply. The habits of Hies make them, therefore, 
an important possible means ol dissemination of the disease. 

Barber, in iqi-l, brought forward expelimental evidence showing 
that the germ could live for a time in the alimentary canals of 
Peri(ilaneta amcricana (the cockroach) ami Monomorimn lalitwde 
Mavr (the red ant). . 


Eaical matter may also pollute green vegetables, for in the East 
vegetable-gardens are often contaminated with human la cal matter. 
The most dangerous vegetables are those which arc eaten raw, such 


as lettuces, watercress, and tomatoes. 


While, however, the above 


methods explain many points in the epidemiology of cholera, they 
do not afford a full explanation of the spread of the disease. As wc 
have already said, the principal endemic centic is Lower Bengal, 
whence it can spread tlirough India, and, indeed, over tlie greater 
part of the world, by human agency and along lines of human inter¬ 
communication, but in so doing it may miss places on the direct 
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route of its march. The reason of this is not clear. Certainly 
climatic conditions may be of importance, and perhaps a low level 
of the subsoil water and a high earth temperature, together with an 
imperfect sewage disposal and contaminated source of the drinking- 
water of the place, may have something to do with this anomaly. 

Another point which is by no means understood is the fact that 
the disease remains for years in the endemic region, and then 
suddenly spreads in epidemic and pandemic form, extending at 
times over the whole world. 

The aetiology may. therefore, be summarized by saying that the 
disease is caused by Koch's Vibrio cholera acting in the presence 
of some unknown bodily condition or conditions, and spread directly 
from man to man bv fomites, water, insects, and food, but the 
reasons for its cndemicity and epidemicity are unknown. 

When travelling from one place to another, it always adopts 
channels of human intercommunication, which may be ships, rivers, 
roads, or railways. When introduced into a locality, it will give 
rise to a widespread epidemic if the sanitation is so defective that 
the germs gain access to the drinking-water,*but will be far less 
extensively spread if due to food or insects, and will be merely 
sporadic if spread from man to man. 

Pathology.—The vibrio grows in the lumen, the glands, the 
epithelial cells, and the mucosa of the small intestine, probably 
producing an cndocellular toxin, which is set’ free and causes the 
symptoms. 

The question of toxin formation has, however, been much debated. 
Thus, in 1905. Brau and Denier considered that they had obtained 
a soluble toxin. In 1906 Kraus said that he had obtained a soluble 
toxin which caused the disease, and in the same year MacFadyen 
obtained a virulent endotoxin. In 1907 Strong carefully investi¬ 
gated the subject, and concluded that he was unable to find a 
soluble toxin as described above, but that MacFadyen's endotoxin 
was the true toxin which caused the symptoms in man. This endo¬ 
toxin causes great gastro-intestinal disturbance, leading to the 
passage of fluid from the blood to the bowel in the following order: 
First water, and then inorganic salts, especially sodium chloride; 
later, phosphates and potassium salts; and still later organic sub¬ 
stances. This endosmosis causes a great concentration of the blood, 
producing a high specific gravity, which may reach 1073 to 1078, 
which is associated with a great increase m the erythrocytes— 
8,000,000 per cubic millimetre, according to Rogers and Megaw— 
with a corresponding increase of the haemoglobin and of the leuco¬ 
cytes, which may number from 14,000 to 60,000 per cubic millimetre. 
At the same time the alkalinity of the blood is decreased and its 
coagulative power altered, while the oxygen contained therein is 
decreased. 

The decrease of the alkalinity of the blood may be very marked 
in severe cases, and Rogers, Sellards and Shaklu give great import- 
aace to this so-called cholera acidosis. 
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The concentration of the blood causes a fall in the blood-pressure, 
which is indicated by the feeble compressible pulse, but which, to 
be studied properly, requires investigation by means of a Riva- 
Rocci's instrument, as has been done by Rogers and Megaw, who 
found that in typical collapse the blood-pressure might be only 
60 to 50 millimetres of mercury, when the patient is markedly 
cyaqosed and restless. If the case is not so serious, the pressure 
may be higher—70 to 80 millimetres of mercury—and if the patient 
is on the road to recovery it may reach to 90 millimetres. As a 
result of this low blood-pressure, the urine may be suppressed or 
scanty, with a high specific gravity, albumen, casts, and a large 
quantity of indican. 

The body appears to react to the disease by the pouring out of 
substances from the blood which are probably bactericidal, though 
Edwards's attempt to prove this failed because of decomposition 
and the admixture of other micro-organisms. Agglutinins are 
absent in fatal cases, but, according to Greig, in non-fatal cases they 
begin to rise after the sixth day, but drop after the twentieth day. 

When recovery i£ about to take place, the specific gravity of the 
blood decreases, the blood-pressure rises, and the urine becomes 
abundant. As convalescence continues, the great danger is 
secondary infection of the body by other micro-organisms, which 
may cause serious illness and even death. 

It is important to note that Greig has found the germ in the gall¬ 
bladder (40-70 per cent, of cases)—where it causes cholecystitis, 
and in animals may give rise to gall-stones—in the lung, kidney, and 
urine* According to Violle's researches, bile tn vivo tends, however, 
to hinder the development of the cholera vibrio. According to the 
same author a small dose of cholera toxin excites the secretion of 
bile while a large dose stops it. It is suggested that a septicaemia 
takes place, but this has not been demonstrated. Manson suggests 
that it may pass by the lymph channels. 

Danysz regards the disease as of anaphylactic origin. 

Morbid Anatomy.—Usually post-mortem rigidity is very well 
marked, and the body keeps warm for some time after death. 
On cutting into the tissues, it is noticed that they are very dry, 
and that the blood is often thick and tarry. On opening the peri¬ 
toneal cavity, the hand experiences a peculiar sticky sensation not 
felt in any other disease with which we arc acquainted. 

The stomach is usually empty, and the bowels are reddish in 
appearance, with ipjcctcd vessels. When a piece of small bowel is 
opened, the contents are usually found to be whitish or greyish 
grumous material; more rarely will the contents be blood-stained. 
These contents consist of food particles, epithelial cells, red and 
whilb corpuscles, and micro-organisms, wfreq allowed to stand, 
they separate into liquid and solid portions, the former containing 
albumen, and having a specific gravity varying from 1005 to 1015. 
The mucosa of the stomach and Rowels is hyperaemic and swollen, 
and may We marked by ecchypo$&. There is usually some enlarge- 
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ment of the solitary and agminated glands, as well as of the mesen¬ 
teric glands. 

The liver is generally congested, and the ducts full of bile; the 
spleen is shrunken; the kidneys are swollen, and often ecchymotic, 
with tubules blocked with granular debris and cells in a state of 
cloudy swelling. The right heart is often dilated, and the whole 
venous system full of blood, wliile the arterial system and the left 
heart is empty. The. lungs are collapsed, dry,"and anaemic, and 
the brain may be congest ed. 

Microscopically, the vibrios may be seen in Lieberkuhn’s follicles 
in the epithelial cells, and in the mucosa of the intestine and the 
stomach. The kidney shows vascular congestion and destruction 
of the epithelium. 1'sually the vibrios do not penetrate inlo the 
blood-stream, and thereioie tin* disease is mainly a general intoxica¬ 
tion: but Rebowhki records rases in which they have boon found 
in the liver, the kiduev. and the heart, thus producing a general 
infection. 

If the post mortem is icld on a case which lias died during the 
state of reaction, pueu om.i and the signs bf other secondary 
infections may be found. 

Symptomatology.- -A typuJ cast of cholera has an incubation 
period which varies from a few hours to a few days (three to six). 
The onset is usually sudden, but there may he prodromata in the 
form of diarrhoea, or merely a feeling of iliuess and malaise. Tin- 
attack begins with diarrluea. with or without colicky pains in the 
abdomen. The motions are at first farulent. and contain bile, but 
soon assume the typical rice-water appearance, in which they are 
fluid and acholic, containing numerous white flakes, which, when 
examined, ;ire found to he composed of mucus containing vibrios 
and epithelial cells, while except tonally the motions contain blood. 
Vomiting generally appears early, food’being first expelled, followed 
later by a watery fluid, wit h which bile and occasionally blood may 
be mixed. The patient complains of thirst, and at times of hiccough. 
As the purging and vomiting pre cowl the urine diminishes, and may 
stop, and fluid departs from the subcutaneous tissues, which there¬ 
fore contract, so that the facies alters, the nose becoming sharp, the 
cheek-bones prominent, the eyes sunken, and the skin of the fingers 
becomes wrinkled like that’of a washerwoman. Whilst this is 
taking place, the circulal ion bet tunes profoundly affected, the blood- 
pressure falls, the pulse becomes weak and rapid, the lieart-sounds 
diminish, and the lips, face, and nails become bluish. The patient 
now has difficulty with his breathing, and his voice becomes weak 
and husky. Painful ciamps appear in various muscles, but espe¬ 
cially in the. calf, arm. and abdominal muscles, while the reflexes 
are diminished. The mind is quite clear, but the patient is apathetic, 
except when agonized by t lit; cramps. The skin feels cold, and the 
axillary temperature falls below normal, but that of the rectum 
may be considerably raised. If^no change for the better takes 
place, the patient passes into the algide stage, in which the failure 
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of the circulation becomes more marked, the pulse almost disap¬ 
pearing at the wrist, the heart becoming weak and irregular, tne 
respirations laboured, the skin cold and deeply cyanosed, the urine 
suppressed, while the diarrhoea may or may not cease, and the 
temperature falls far below normal. The first heart-sound becomes 
impure, or a hsemic systolic murmur may be present, and the second 
may be faint, and friction-sounds may be heard over both the peri¬ 
cardium and pleura. The patient may now become comatose, and 
death supervenes in from twelve to thirty-six hours after the onset 
Of the attack. If recovery is to take place, the diarrhoea diminishes, 
the skin becomes warmer, the pulse and blood-pressure improve, 
and after a time bile appears in the motions, and the skin fills out 
with fluid again. 

Sometimes convalescence is rapid. In some a secondary febrile 
condition ensues, which may last for several days, or even for a 
couple of weeks. , 

' The patient may at times pass into a status typhosus, with 
flushed face, raised temperature, dry brown to Ague, low muttering 
delirium, with subsuit us and toxii. tremblings and toxic rashes, 
which may be erythematous, papular, or haemorrhagic. The urine 
is diminished in quantity, has a high specific gravity, and contains 
albumen and casts. The motions are somewhat like those of 
typhoid, or may be bloody. 

Death may take place during this stage from complications, or 
recovery may ensue after a long convalescence. The infection of 
the convalescent may be said to have ceased when on three 
* separate days the bacteriological examination of the motions is 
negative. 

The typical course of the disease, as described above, is often 
arbitrarily subdivided into three stages: (i) The stage of evacua¬ 
tion; (2) the algide stage; and (j) the stage of reaction, when the 
patient is about to recover. 

Varieties. —Cholera cases at times present many varied features, 
which are usually classified into:— 

1. Ambulatory Cases .—There are cases in which, without any 
signs of disease, the vibrio may be obtained from the faeces. These 
people are genuine carriers of the disease. 

2. Choleraic Diarrhoea ,—Choleraic diarrhoea is characterized by 
severe purgation, associated with the passage of yellowish motions, 
which contain the specific vibrio. This condition may be recovered 

. from, or may pass into a typical attack of the disease. 

3. Cholerine .—The patient is suddenly seized with abdominal 
pains, and passes numerous faeculent motions, followed by typical 
rice-water motions, which speedily cease, and the patient quickly 
recovers without further symptoms. 

4. Cholera Gravis .—This is the typical form already described. 

5. Cholera Sicca.-—In this type the patient becomes rapidly col¬ 
lapsed, and dies before the typical symptoms of diarrhoea and 
vomiting qpn appear. The post-mortem and the bacteriological 

* 1x4 
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examination of the bowel contents reveal the true nature of the 
disorder. • 

Complications. —In rare cases hyperpyrexia has been noted during 
the attack, but usually all the complications occur during the stage 
of reaction, and are due to secondary infectious. The most common 
are pneumonia, enteritis, and inflammation of the kidney. Preg¬ 
nant women always abort, and the foetus may show signs of the 
disease. The reason ot this abortive tendency is, according to 
Schiitz, because cholera lias a powerful effect upon even the non- 
pregnaut uterus, causing luemorrhage (luring Hit* stage characterized 
by muscular cramps. 

Sequel®.--After such a severe illness, it is usual to find more or 
less permanent damage to the health of the victim. Thus anamiia, 
inflammation of tin: parotid, gangrene, ulceiation of the cornea, 
astigmatism, or other errors of refraction, a tendency to diarrhoea, 
and digestive disturbances, may persist for a long time. 

Diagnosis.-- The diagnosis is easy during an epidemic, but it may 
be very difficult in" the period when there are only a few sporadic 
eases preceding the outbreak. 

So closely may cholera be simulated by ptomaine poisoning as 
regards the collapse, and by infections with germs of the Aertrycke- 
(iartner group, which we ha\e seen produce typical rice-water 
motions, that it is perfectly useless in a sporadic case to attempt 
to make an accurate diagnosis without a bacteriological examination, 
and even this has to be performed with the gieatest care, as there are 
manv vibrios which arc undist' uishable without special testsfrom 
the Vibrio cholera Koch. We commend the following method:—* 

1. Make films from the rii ike flakes, and stain with diluted 
Zielil carbolic fuchsm (i in 5< lor ten minutes, or with Lbffler’s 
blue, five minutes. If a large number ol curved rods be present, 
cholera may be suspected: but a definite diagnosis should never be 
based on the simple microscopical examination, as coimna-like 
germs are found in many cases of ordinary diarrhoea, and even in 
normal stools. 

2 . Inoculate four tubes of peptone water with the suspected 
stools, the first with $ c.c., the second with |c.c., the third with 
I c.c., and the fourth with 2 c.c.; or inoculate each of tw'o Krlen- 
meyer flasks, capped with sterile filter-paper without wool-plugs, 
with 1 c.c. of the stools. The formation*of a scum on the surface 
of the medium within eiglrt to ten hours is suspicious of cholera. 
The pellicle and the upper poitions ol the medium should be ex¬ 
amined microscopically for the presence of vibrios, and a micro¬ 
scopical agglutination te^t carried out, mixing one loopful of the 
culture with one loopful of diluted cholera serum (1 in 1.000). The 
peptone water should be tested for the presence of indel, adding a 
few drops of pure sulphuric acid. In true cholera the indol reaction 
is generally present eight to ten hours after inoculation. From the 
pellicle and upper portion of the peptone-water tubes ordinary agar 
and MacConkey agar plates should be made, and any suspicious 
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colon}; developing should be further examined and the germ 
investigated as regards the following characters:-— 

(a) Motility. —The cholera vibrio is very actively motile. 

(b) Morphology. —The cholera organism is olten bent. comma-like, 
but may bo straight, bacillus-like. 

(r) . 4 gg/ ntination.--A ..a t rtmu anticholei a serum obtained from 
some well-known laboral(iry‘ 1 ?lWtftrt r '‘br used. Any vibrio found 
in stools which is agglutinated by this serum in a dilution not less 
than I in 2.000 can safely be considered, as a inle, to lie the true 
germ of cholera. In doubtful cases, all the cultural characters 
should be studied, ami Pfeiffer's test and Castellani’s absorption 
test should be carried out. 


Dunbar has recommended a spec ml agglutinative lest, whi'li consists in 
mixing diicrlly a drop ol llie sloois with diluted immune serum. The cholera 
vibrios become agglutinated. This pro< ess is prai In able onlj when the stools 
contain many vibrios. 


3. Take a rice-like Hake, and smear it direct on to the surface of 
MacConkey’s laeto^'-agar plate, using a sterile "bent glass rod or 
Kruse’s platinum pencil. Inoculate with the same lod or pencil 
without recharging the surface of two more plates, and incubate at 
35" C. The colonies of the cholera and eholera-hke \ ibrios develop 
on MacCoukev’s medium as delicate, small, vellowish. roundish dots 


within twelve lo eighteen hours. Any suspicious yellowish colony 
should be examined, and the germ investigated as regards 
motility, moiphologv, and agglutination, as already mentioned. 

4. Inoculate the suit.ice of three oidinary -mmi-tubcs with the 
suspected stools, and incubate ■n :o < ■ If within sixteen hours 
there is no /one of liquefaction 1111 hi* medium, cholera may be practi¬ 
cally excluded. If there is liquefarlion. tins may he due to the 
presence of the cholera or othei serum liquefying germs, or to the 
stools containing ail amount of protrolyi 1 c substances. The liquefied 
serum may he plated on Mact'onkev or ordinary agar plates, and 
any suspicious colony further in\ e.^1 igated. 

3. Dieudonne s spuci.il strongly alkaline blood agar may he used 
for the'isol.ition of the cholera vibrio in bores. On this medium 


the cholera germ grows well, forming peail-liko colonies, while the 
coli and coli-Iike organisms scarcely vegetate. (H course, t he colonies 
which grow must be carefully investigated, as already described. 


(>. fiandt’s Method -The suspected I aval matter is inoculated mtn a 
seilimentalive tul>e containing peptone water ami a cert.nn a mount oi immune 
serum. Alter incubation at .17*' lor three to seven hours tins tulie shows 
if the case is one of cholera, numeious small floivuli, which ,ii hrst are in 
suspension, and later sink to the bottom. These llooi uli consist ot rgglulinated 
vibrios. 

7. Ottolnight's Method.- -The suspected stools .m inoculated in a medium 
consisting ot pure bile mixed with 3 per ceul. ol a 1m per cent, solution of 
sodium carlxmatc, which after incuhalion at 37' C U*r some hours is plated 
and further investigated. 

8. AronsonMethod .—This is an alkaline agar medium containing cane 
sugar and dextrin, with fuchsin and sodium sulphite as indicator. Good 
results have Ixjen recorded by several observers. 
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9. Castellan?$ Method. —Inoculate peptone water tubes (it is of advantage 
to use centrifuge tubes) with the faecal matter in the usual way, but before or 
immediately after making the inoculation add to each tube 3 to 5 drops poly¬ 
valent lactose fermenting faecal bacteria scrum (B. colt, B. pseudo-coli, B. colt 
tropicalts, etc.), or the respec live mono-serums may be used; 3 to 5 drops 
polyvalent non-lac lose fermenting faecal bacteria scrum (B. Proteus group, etc.); 
3 to 5 drops paratyphoid B scrum. The addition of the last-named serum is 
made with the object of agglutinating and delaying the growth of the bacilli 
of the paratyphoid 13 and aertrycke type, which, in the tropics at least, are 
not very rarely found in the intestinal fluid. Care should be taken, of course, 
to use serums containing no coagglutinin for the cholera vibrio, or only in 
very small amount. Or serums can be used from which the cholera coagglu¬ 
tinin—which is always m very much smaller amount than the other coaggln- 
tinins—has been removed by absorption. The lubes arc placed in the incu¬ 
bator, and the further steps in the investigation arc carried out in exactly the 
same manner as with the ordinary methods. For details see British Medical 
Journal, October 13, 1917. 

A modification of the method consists 111 inoculating ordinary peptone-water 
tubes with the faecal mailer, and, after four to six hours, from the upper 
portions of these tubes inoculations are mudein peptone-water tubes containing 
a few drops of intestinal l»actcria polyserums. 

If material has to bo sent to a central depet for bacteriological 
examination, certain preenutions must be carried out. The faeces 
must bo carefully collected, if possible into a bed-pan which has been 
scalded or boiled, or a loop of small intestine carefully removed post 
mortem. These specimens must be forwarded in a glass bottle, which, 
aswellasthe cork, lias been boiled. It is, perhaps, hardly necessary 
to state that no antiseptic must be mixed with the specimens. 

Prognosis. —The prognosis is usually bad at the beginning of the 
epidemic, but improves as the epidemic continues. The oase- 
mortality may be stated to be on the average about 50 per cent. 

Treatment. —The treatment of cholera must aim at the destruc¬ 
tion and removal of the vibrios, the neutralization of the toxins, 
the prevention of secondary infection through the damaged intes¬ 
tinal mucosa, the healing of which must be assisted, and the relief 
of symptoms. 

To promote these objects, the palient must at once be sent to 
bed, no matter how slight tin: attack may seem to be. His room 
should be airy, and he should not be allowed to leave the horizontal 
position. The bed-pan and urine bottle must be used, and the 
former should be slightly warmed. 

The host trea tmeut is that devised by Rogers, which is as follows:— 

The patient is given as much calcium permanganate water (1 to 6 
grains to the pint) as lie can drink, and permanganate pills every 
quarter of an hour for two hours, and then one pill every half hour 
(any pill rejected by vomiting being immediately replaced). These 
pills arc continued until the stools become green and less copious, 
which may occur in twelve to twenty-four hour's. At the beginning 
of the second tweniy-four hours eight pills are administered within 
four hours, and in severe cases this is repeated at the beginning of 
the third twenty-four hours. In mild cases after the first twenty- 
iour hours the pills are only administered every four hours. 
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The composition of the pills is:— 

i 

Potassium permanganate.. grains. 

Kaolin and vaseline as may be required to make a pi ll. 

This pill is coated with a varnish composed of 1 part of salol and 
5 parts of sandarach varnish, or with keratin. Pills kept for any 
length of time are apt to become hard and useless. 

The patient must be kept warm, and supplied with plenty of 
water to drink, which preferably should be taken in sips, and 
sinapisms or turpentine stupes should be applied to the abdomen. 

When collapse has set in. hot bottles must be applied to the 
extremities and round the body, and when the pulse fails, the 
median cephalic vein should be opened at the elbow, and Rogers’s 
special silver cannula, made by Messrs. Down and Company, in¬ 
serted, and through this injections of hypertonic saline solution 
should be injected until the blood-pressure returns as tested by the 
pulse, or more preferably by a Kiva-Rocci's instrument. If the 
blood-pressure sink^ below 70 millimetres, Rogers considers this to 
indicate the presence of a dangerous degree of collapse and an 
indication for an immediate intravenous injection. He takes the 
specific gravity of the blood by tin* simple method of placing a drop 
of bloodin the centre of a small vial containing a mixture of glycerine 
and water of known specific gr avity (at the mean temperature of 
the air), and if the droplet rises or falls, trying another vial of lesser 
or greater density until the right specific gravity is reached. 

IJe concludes that, if the specific gravity is over 1060, while the 
blood-pressure is low, a copious intravenous injection may be safely 
administered. If the specific gravity is o\ cr 10(15. even if the blood- 
pressure is over 70 millimetres, it is advisable to give an intravenous 
injection, as the blood is dangerously concentrated, and a single 
evacuation may lead to a rapidly fatal'collapse. 

Restlessness, cyanosis, and cram] is are also taken as indicat ions for 
intravenous injection, especially if the blood fiom the pricked finger 
is black, and may be obviously thicker in consistency than normal. 

The hypertonic saline solution recommended by Rogers is:— 

Sodium chloride .. .. .. 120 grains (K grammes). 

Calcium chloride .. .. .. 4 ,, (u-25 gramme). 

Potassium chloride .. .. <> „ (.,-4 ,, ). 

Water .. .. .. To 1 pint (508 c.c.). 

The temperature of the sterilized solution (in an emergency pure 
water filtered through cotton-wool, and boiled for fifteen minutes 
will suffice) has to be judged by the rectal temperature. If this is 
99 0 F. or over, Rogers injects the fluid at about the normal tempera¬ 
ture of the body (98*4° F.)— i.e., the flask temperature is about 
iop° F. If the rectal temperature is a degree or*so below 9Q C F., the 
temperature of the solution in the flask should vary from 102° to 
104* F. If the rectal temperature is high— -i.e., over 100 0 F.—the 
solution should be run in below 98*4° F.: if the temperature is over 
102 0 F. the spiution should not be warmed. About 4 pints of fluid 
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are required for an adult male, but the case must be carefully 
watched, and the injection stopped if any distress of increased 
frequency of respiration is noted. These injections may have to be 
repeated several times, and therefore the cannula must be left in situ . 
At the same time, hypodermic injections of strychnine, provided 
there are no severe cramps, with or without atropine, should also be 
given, and warm rectal injections. 

During this treat mem the bladder must be carefully watched to 
see whether urine is being passed or not. and if suppression occurs, 
dry-cupping should be performed over each loin. 

In some cases, especially when anuria has developed, an alkaline 
solution acts better, and Rogers recommends the following: Sodium 
chloride, 4 grammes; sodium bicarbonate, 10 grammes; water, 
500 c.c. Bavliss' solution (6 per cent, gum acacia in o*q per cent, 
sodium chloride solution) may bo used. 

When the stage of reaction sets in, a mixture containing salicylate 
of bismuth gr. xw. bicarbonate of soda gr. v.. liquor opii sedativus 
min. v., mucilage (j.-.., and chloroform water j ounce, should be 
given, and later one containing alkalis and digitalis is useful. 

With regard to symptoms, the persistent vomiting may be 
relieved by small pirns ol ire or by | grain of cocaine dissolved in 
a teaspoonful of water, or by a dose ol to minims of mistura pepsini 
romposita ot bismmlio every half-hour until four doses have been 
given, or bv one or two drops of tirutui e of iodine in water. Cramps 
are treated by massage, assisted by rubbing with diy powdered 
ginger, by hypodermic injections of morphia, or by inhalation* of 
a mixture oi chloroform and oxygen. Prostration must be com¬ 
bated by hypodermic injections ol strychnine or of camphor in 
ether. Delirium must be relieved by biomides with tincture of 
liyoscyamus. 

The treatment of compile at uuis, -.ucli as pneumonia, etc., must be 
conducted on the lines laid down in textbooks on general medicine. 

Other methods ol treat men t niav In- hiieflv nientiom d. Many d ism let Ian Is 
are riiommendc-d by dilfiieul .uitliois a mixture oi Milphocarlmlalcs 

ot zinc, i grams, soda, 1 gi.iins, i<il<ium, 4 giauis, dissolved in peppermint. 
Atelozonc, aljiha/oiie, and nmlieal ixllin are reionimcndcd by O'Gorman, 
and both lie and W.iteis advise the administration ot 15 minims of medical 
izal dissolve t 111 1 omiie ot w.iier every two liouis. Saloi lias been strongly 
ici ommviided by Mime wiucis, and Ihowu ;im1 Itmeiji praise an emulsion 
of eucalyptus oil with nun llaguand syiup ol lemons, of which 5 minims are 
given lor a dose. O'Goiman ad vises, copjn-i ar-emle lor uiiants, while Duke 
recommends icd iodide ot memirv 111 the algule stage, and Choksy cyanide 
of men ury in ,‘,,-gtain doses in svrupand w.iter every two or three hours, hut 
says this is apt to < ause stoma 111 is dining con valesi eni e, whu li can be avoided 
bv regulating the doses. Cam am tong ago advised slow intestinal injections 
of 3 to $ pints of a 1 per <ent. solution ol tannin, with or without jo to 40 
drops of tincture ol opium, anti warmed to jon u F. and given every three to 
mr hours. Denier’s serum treatment has been lou ( nd useless by Strong, 
lit Kollo's serum promises to be more useful. Berdnjfe.'ff gave 30 to 50 c.c. 
tSchurupon’s serum intiavenously and subcutaneously with suet ess. Salim- 
l ni \ used 100 to 350 c c. Pasteur institute serum together with saline 
, ected subcutancouslv and intravenously. Macfadyen and Hewlett have 
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prepared an endotoxic serum, and Violle has prepared a serum by inoculating 
the cholera vibrio in the gall-bladder of rabbits. Several authors recommend 
treatment by repeated hypodermic injections of morphia, and others adrenalin 
and pituitary extract. Kuhne recommends massive doses of bolus alba (kaolin). 

With regard to diet, no food should be given during the acute 
attack, but merely liquids, which should consist of water, iced 
water, iced soda-water. Stimulants should only be given with 
great moderation, anil carefully by the mouth, as at times they are 
apt to do more harm than good. I11 the algide state tlie liquids 
given should be warmed, and hot black coffee, may be used us a 
cardiac, stimulant. 

When reaction sets in, only tlu* mildest foods must be allowed, 
and then only with care. Begin with thin arrowroot, and continue 
with milk mixed with soda-water, and then with milk, barley- 
water, rice-water, etc. Sanntogen, plasmon, and comatose are also 
recommended. Meat-extracts should be avoided. As improve 
ment continues, the diet may be slowly and carefully increased, but 
the greatest care must be taken for a long time. • 

Prophylaxis.-— The prophylaxis must be based upon the know¬ 
ledge that the disease is carried by man, and is spread from one 
man to another by water, milk, contaminated food, especially green 
vegetables, and insects, especially flies and perhaps ants. 

The methods which may be adopted aie classifiable into private 
and public. 

Private Methods.- -At the beginning ol an epidemic it is as well 
to circulate a printed notice in English and in the vernacular telling 
the householder what he should do to prevent the disease attacking 
his household. It is the duty of the head of every household to 
personally inspect twice a week at least his kitchen and go-downs, 
and especially his servants' latrines, and to see that the house and 
compound are. kept in a clean, sauitaiy condition. He must also 
see that the filters are properlv cleaned, and should flies abound 
in the house, their source should he diligently sought for. or, if it 
cannot be found and dealt with, the Sanitary Authority should be 
informed. He should also see that the whole household keep them¬ 
selves strictly clean, especially the cooks. 

With regard to food and drink, care should be taken that all 
cooking and serving vessels are thoroughly cleansed with boiling 
water, and that kitchen cloths arc washed in a solution ol evil in 
or carbolic acid. Especial care should be taken with regard to the 
ice-safe, which is apt to become coated internally with green slime, 
which may cause iliarrluea. This ice-sale must he thoroughly 
cleaned with hot soda and water, and exposed to the sun at least 
once a week. Food must not be stored near latrines, and must be 
protected from flies and ants, and the rooms and cupboards in 
which it is placed must be thoroughly cleansed with soda and hot 
water at least once a week. 

All water must be boiled and filtered, and stored in covered 
vessels, andjill milk must be boiled and carefully protected flow 
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dies and other insects. Care should be taken that good milk is 
procured. No uncooked vegetables or salads should be used; bruit 
must be sparingly indulged m, and unripe fruit, especially melons, 
must be avoided. Balfour advises that jellies in particular should 
not be used during a dangerous seasoii. Weak tea and lime drinks 
made with boiling water should be used as beverages. 

All cases of illness, but especially diarrhoea, must be promptly 
treated by a medical man. 

With regard to prophylactics, eucalyptus oil in io-minim doses 
twice daily has been strongly recommended by some authors, but 
the most usual prophylactic is a protective inoculation, which was 
first introduced by Ferran in Spain, and has been studied and 
improved by Haffkine and Gamalcia; by Tamanchcff, who added 
o*5 per cent, carbolic acid to the sterilized prophylactic; and by 
Strong and others. 

Vaccines — Haffkine originally used two prophylactics—a weak 
and a strong-—with the idea that the strong would produce too 
violent a local reaction: but this proving to be wrqng, only the strong 
is now used. This prophylactic is prepared by intensifying the 
virulence of the vibrios by passing them through a series of rabbits, 
and then growing on agar, from which the growth is washed off by 
sterile broth which is made up to 8 c.c... of which one is injected 
hypodermically into the Hank as a dose. There is some local reac¬ 
tion in the. form of redness, swelling, and pain, and some general 
febrile reaction. The result is that after an initial diminution of 
the resistance against the disease this becomes considerably increased 
after the fifth day. Haffkine’s statistics show that it diminishes by 
one-tenth the liabilit}* to the disease, and increases the chance of 
surviving if attacked. Thus, according to Powell, in 6,549 non- 
vaccidated there were 19S cases and 124 deaths, and in 5.778 
vaccinated there were 27 cases and 14 deaths. Vaccination 
confers a partial immunity, which is said to last about fourteen 
months, after which it diminishes, and finally disappears. Re¬ 
vaccination is, therefore, necessary after this period. 

Strong’s method is to spray agar which is contained in large flat- 
sided flaskswith a twenty-four-hour-old culture of the vibrio in broth, 
and then to incubate the flasks at 37° C. for twenty hours, and to 
suspend the subsequent growth in sterile water, which is first heated 
to 6o° C. for one to twenty-four hours, then incubated at 37 0 C. for 
two to five days, and then filtered through a Reichcl candle. Two. 
c.c. (the equivalent of 10,000 units of immunity in a rabbit) of the 
filtrate, which must be sterile, arc inoculated. This prophylactic, 
which is said to be capable of being kept for a year, produces no 
local reaction, and but slight general reaction, and increases the 
bactericidal and agglutinative powers of the scrum considerably. 
Strong considers that it conlains receptors separated from the 
vibrios, and that it probably acts by increasing the bactericidal 
and antitoxic powers of the epithelial cells of the mucosa of the 
alimentary canal. , 
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One of us has prepared an attenuated live vaccine by heating 
emulsions of agar cultures to 45* C. or 48° C. for onp hour. 

A nucleo-protcid vaccine, according to Lustig and Galeotti's 
method, can also be prepared. 

Tetravaccine (T.A.B.C.)—This is a vaccine prepared and used by 
Castellani since igog, and now frequently employed in various 
countries as a prophylactic measure against cholera as well as 
typhoid and the paratyphoid fevers. It has been adopted in the 
Serbian Army since 1915. Tt is prepared as follows:-- 

The .growth of typhoid cultures is washed off with sterile 0*85 per 
cent, salt solution, to which 0*5 per cent, carbolic acid has been 
added; the emulsion so obtained is stored at room temperature 
(18 0 to 20 0 C.) for twenty-four hours, and then standardized. To 
standardize it the germs arc counted by using a Thoma-Zeiss 
apparatus, and sufficient carbolic salt solution is added to bring the 
number of germs down to 2,000 millions per cubic centimetre. The 
standardized emulsion is tested for sterility. The same procedure is 
carried out with paratyphoid A and paratyphoid B cultures, these 
two emulsions beffig also standardized to contain 1,000 million 
germs per cubic centimetre. The above, procedure is also carried 
out with cholera, the emulsion of which, however, is standardized 
to contain 4,000 million germs per cubic centimetre. The four 
standardized emulsions when found sterile are mixed together in 
equal proportions, and the vaccine will therefore contain per cubic 
centimetre:— 

Typhoid 
Paratyphoid A 
Paratyphoid H 
Cholera 

Of this mixture, 0*5 to o*b c.cm. are given under the skin of the 
arm, or better into the loose tisMie below the angle of the scapula, 
the first time, and double the amount a week later. A third dose, 
also l c.cm., given two weeks after the first, is of advantage, but not 
essential for practical purposes. The amount of agglutinins for 
each germ is about the same as if monovalent vaccine had been 
injected. The protection for cholera seems to last for about six 
months. 

♦ 

Castellani has prepared also a glvccro-tctra vaccine containing 2 per cent, 
pure glycerine ana standurdieed as to contain per c c. typhoid 2,000 millions, 
paratyphoid A too millions, paratyphoid H1,000 millions, cholera 4,000 millions. 
Of this vaccine only oftc inoculation of 1 c.c. is given. 

A pentavaccine having in addition 300 millions of/?, pcstis maj' also 
be prepared. The effect of the vaccine in man lasts for several 
months (six to seven). 

Public Prophylaxis.— It is the duty of thq State to attempt to 
ward off cholera by preventing human beings introducing the germ. 
This involves the careful watching of the frontiers, especially along 
the lines of intercommunication, whether roads, railways, or water¬ 
ways. Uqder the last heading must be included ships, boats, and 
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rafts, for it must be remembered that cholera is very apt to be 
introduced by persons travelling along rivers. 

Any suspicious case must be detained for five days in quarantine 
in suitable isolation hospitals erected near the frontiers, while the 
sick must be tended in special hospitals with all the precautions to 
be mentioned later. 

Merchandise does not, as a rule, require any disinfection, unless 
there is reason to suspect that some of it has been faecally con¬ 
taminated from a r.is*. 

When an epidemic begius, the first duty is to form a special 
Cholera Hoard to deal with the outbreak, and this Board should be 
composed of financial and legal authorities, as well as of doctors 
and bacteriologists. This Hoard will form the central authority for 
the control of the epidemic. All suspicious cases must be reported 
to this central authority at once. 

Then central and outlying bacteriological stations must be pro¬ 
vided, and special hospitals and isolation hospitals built, and, if 
possible, nurses and medical men obtained who have some practical 
knowledge of the disease. If time permits, it 5s as well to have 
these vaccinated against the disease, but it should be remembered 
that five days must elapse before the immunity is effective. 

Arrangements must then be made for the prompt bacteriological 
diagnosis of cases, for the prompt treatment of all disorders, espe¬ 
cially intestinal, and extra dispensaries must be opened, and the 
public informed of the necessity of availing themselves of these 
medical arrangements. If necessary, a house-to-house inspection 
should be made, in order to iiiul out if there are mild concealed 
cases, and nobody should be buried without a proper medical 
certificate. 

All patients must he removed to the hospitals, and the houses 
disinfected with the Clayton gas apparatus, iii order to kill not 
merely the germs, but also the Hies and ants. If this is not avail¬ 
able, formalin sprays, together with burning sulphur, may be used. 
Fomites should lie caiefully disinfected, and persons attending the 
sick must avoid infection by caieful disinfection of the hands and 
by wearing overalls. 

The dejecta of patients should be caiefully disinfected with ryllin 
or carbolic acid, and no patient should be liberated from the hospital 
until bacteriological examinations of hislfeceson three successive 
days are negative. This is a most necessary precaution, because 
otherwise, he may spread the genns broadcast for a period of about 
six weeks at least. 

Care must be taken to disinfecl and bury the dead with least 
chance of the infection spreading. Cremation should be encouraged 
* in preference to buriaL 

A systematic searMi must be made for the origin of the infection, 
and drinking-water, well-water, etc., must be regularly examined 
bacteriologicallv. Dangerous wells must be closed, and all wells 
may be Hankenizcd— i.e., disinfected with permanganate.of potash. 
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The milk, ice, and aerated waters should be taken under the 
municipal control, and not merely must care be taken that they 
are pure, but they must be tested bactcriologically from time to 
time. 

Vegetables must be inspected, and the place where they arc grown 
ascertained and inspected, in order to find whether there is fcecal 
pollution. A crusade must be made against Hies and dirt in general. 
The disposal of sewage should, of course, have been dealt with 
before the epidemic has occurred: but ii it is defective, attempts 
should be made to remedy this as far as possible, and a scheme at 
once started for proper collection and disposal. 

Bathing-places must be carefully inspected, and bad pldces closed, 
and only pure water allowed to be used. No washing must be 
allowed near wells. Drugs must be given free, and means for 
inoculation of the prophylactic provided on a large scale. 

When the epidemic is past, the sanitary defects found out during 
its course should be remedied, and not forgotten until another 
outbreak occurs. , 

Summary ok I’rophyi actic Measures. 

Public Prophyltu is :— 

1. Protci lion of the frontiers l»v regular inspection posts and 

quarantine stations. 

2. A central Cholera Hoard, with full sl«itf aiul apparatus for l>ac- 

leriolognal disinlcc lion and hospital work. 

3. rnstriu lion of the populace by means of pamphlets. 

4. House to-house scan h tor cases. 

5. Search lor carriers ifnd souk rs ol inlet lion. 

(>. Distribution ot medit inns and disiutec tants. 

7. Provision ol medical aid whit h can be readily obtained by anyone. 

8. Crusade against house llies. 

Pvii'atc Prophylaxis : - 

1. Personal cleanliness, 

i. Avoidance ol loods liable to be«oulaiiiin.ited or to cause tiiarrhtea. 

3. Avoidance ol pollution ol loods, «*spc« uillv by llies. 

4. bill rat ion and iKuliug ol .ill water used loi cooking, drinking, etc. 

billers to be kept stuetly clean. 

5. Hoilingof milk and protection against tlies. 

o. Clean, sanitary dwelling tree iroin Hies, 

7. Anti-cholera vaccination, repealed yearly in endemic centres, 

8. Immediate application lor inedual aid in case ot diarrhceal 

illness ol any description. 

B 

PARACHOLERA. 

Synonym.— NMiank (Senegal). 

Definition. -Paracholora. a term iir.st introduced by CaslclJ.im, . 
indicates an acute attack of colic and diarrhoea, with or without 
ricc-water motions, which resembles cholera in the seventy of the 
symptoms, but differs therefrom in that its causal organism is a 
vibrio different from Vibrio cholcrce Koch. mI* 

Remarks,—The work'fjof Castcllani. Thiroux, Lamas, Greig, Orti- 
coni, Chaln\ers and Waterfield, and many others, has demonstrated 
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the existence of a clinical entity differing from true cholera mainly in 
the fact that the causal organism is not the cholera vibrio. 

/Etiology.—The organisms which have been isolated from cases 
of paracholera are:— 

Vibrio kegaUensis vel paracholera: Castellani in Ceylon. 

Vibrio freseris Lamas in Spain. 

Vibrio gindha Pfeiffer, by Chalmers and Waterfield, in 1916, 
in the Anglo-Egyptian Sudan. 

Orticoni's vibrio in Marseilles in 1911. 

Symptomatology.— Clinically the symptoms resemble those of 
Asiatic cholera, and as such the cases arc generally diagnosed. The 
motions arti generally of the rice-water type, but are sometimes 
slightly greenish, therein differing from true cholera. 

Treatment. —This is the same as for cholera. 


PSEUDOCHOLERA. 

Synonyms. -Choler.tii diarrhoea, called ptomaine poisoning. Serous 
diarrhoea. Trench diarrliOM. 

Definition. —Pseudoeholera is an acute attack of serous diarrhoea 
which resembles cholera and paracholera in its symptoms, but diffeis 
therefrom in being due to various causes, none of which is a vibrio. 

Remarks. —Cases of profuse serous diarrhoea associated with 
algidity, muscular cramps, and in general showing symptoms 
resembling cholera or paracholera, are not rare, in our experience, 
in tropical and subtropical lands and war zones. 

/Etiology. — The causal agents are very various— c.g., food poison¬ 
ing, generally caused by bacilli of the aertrycke type: serous 
diarrhoea, caused by bacilli of the dysentery group: atypical subter¬ 
tian malaria ; certain poisons. We will now consider the symp¬ 
tomatology of these varieties. 

Food-Poisoning Pseudocholera. 

This form of pseudoeholera is generally due to/?, aertrycke. The 
cases are of mild or moderate severity, and jure often termed 
'ptomaine poisoning.' The onset is acute, with severe abdominal 
pain, furred tongue, and diarrhoea. The motions do not contain 
blood or mucus, nor arc they usually of the..nature of rice-water, but 
in the more severe cascr. the stools are choleraic and there may be 
algidity and cramp. 

BaciUus aertrycke can be differentiated from B. paratypho&us B by means 
pf Castellani's absorption test, Broughton Aliock has described several 
varieties of B. aertrycke which can lie distinguished by this method. For its 
biochemical characters see table of intestinal bacteria, p. 944. 

m 

Dysenterie Pseudoeholera. 

Castellani some years ago showed that the type of choleraic 
diarrhoea, called serous diarrhoea, was often due to bacilli of the 
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dysentery group, and therefore of dysenteric origin. Recently 
Besredka in cases of so-called trench cholsraic diarrhoea has also found 
bacilli of the dysentery group. The onset is sudden, and at times 
the symptoms may be mild, but more commonly they are severe. 
The patient passes a number of serous motions resembling those of 
cholera. There may be algidity, cramps, and the illness may 
terminate in death. In most cases, however, the motions are now 
and then tinged with blood, which arouses suspicion as to its 
dysenteric nature. Microscopical examination of a fresh prepara¬ 
tion of the fseces may show a few red cells and leucocytes, instead 
of the epithelial desquamation found in true cholera. Bacterio¬ 
logical examination demonstrates the presence of dysentery bacilli 
and the absence of cholera and paracliolera vibrios. 

Malarial Pseudocholera. 

This type is not rare in the tropics. The onset is sudden, with 
profuse serous diarrhoea, algidity, and other symptoms closely 
resembling true cholera (see p. 1177).. 

If the spleen is enlarged the diagnosis is facilitated, though true 
cholera may develop in cases of malarial infection. Microscopical 
examination of the blood and bacteriological investigation of the 
faces arc also useful in demonstrating the presence of malarial 
parasites and the absence of cholera and paracliolera vibrios. 
Intramuscular injections of quinine quickly cures this type of 
choleraic diarrhoea. 

Pseudocholera caused by Poisons. 

This is most usually caused by arsenic, which is commonly in use 
in the tropics, especially in Ceylon, where it can be bought in the 
local markets. The diagnosis may be established by the history 
and by chemical analysis of the vomit and faces and negative 
bacteriological examination. 
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CHAPTER LXXV1II 

THE DYSENTERIES 


The term * dysentery '—Dysentery and dysenteric diarrhoea—Dysenteries 
caused by animal parasites-—Protozoal dysenteries—Amoebic dysen¬ 
tery—Lavcrauic dysentery—Leishmanic dysentery—Ciliar dysenteries— ‘ 
Halautidic dysentery --Spirooh.rtic dysentery—-Entoplasmic dysentery—' 
Platyhelminthic dysenteries-- Nennitlielmiuthic dysenteries—Arthropodic 
dysenteries—Dysenteries caused by bacteria—Pseudo-dysentenee— 
References. 

The Term * Dysentery.’ —The term * dysenteity 1 is derived from 
Svartvrfpia, signifying a bowel trouble, and was first employed by 
Hippocrates. As used at present, it covers a large number of dis¬ 
tinct affections, induced by various species of animal and vegetal 
parasites. In England it used to be called the Bloody flux, in France 
Tenesme, and in Italy Flusso sangnigno. The Latin equivalent is 
Tonnfau i, the German Ruhr ; while the native terms applied to it 
are too numerous to be considered here, but we may mention 
the Sinhalese term Lehedanpachanai [Lch^ blood, hedan - mucus, 
pachanai =diarrhoea), and the Indian term, Raitam-seedam-bantihala- 
porado or WayatholechelL 

Dysentery and Dysenteric Diarrhoea.— The occurrence of a bowel 
disease in which blood appeared in the motions was well known to 
the ancients* for descriptions of such a condition can be found in 
the works of the old authors Charaka and Susruta, in which dysen¬ 
tery wascalled ‘ Atisar,’ and acute dysentery * Ama-apaka,* while the 
chronic variety was called ‘ Pakitsar.' 

Hippocrates recognized two distinct types of disease of the bowels 
-t-one characterized by the number and fluidity of the motions, 
which he called Siappoia, and the other, by the presence of blood in 
the motions, which lie termed » 

* At first the term ' dysentery ’ included any disease in which there 
was a discharge of blood per anutn, but Areta*us, Celjus, Archigenes, 
Galen, and other ancient physicians, soon differentiated the 
disease more clearly by emphasizing the fact that tjiere should be 
mucus as well as blood in the motions, and that the symptoms of 
totmina and tenesmus must be present. They further stated that 
tfcfe disease .was due to an ulc$mted condition of the bowels, and the 

S us nature of t£te malady was early recognized and it was 
that its epidemics were due to miasmata. According to 
dfent writers, in order to make the diagnosis of dysentery, 



XnQSBNTBRY AND DYSENTERIC DIARRHCEAS 


1825 



1 1 \ ^ , ■ ■ 

iwwe^&jfy to have blood and mucus in the motions. Recent 
- ^V%stijgndons Saint* however, shown that certain cases of diarrhcea 
' JRX& idysenfery are, W&ught about by the same organism, and 

f at inform of. diarrhoea which may be called dysenteric diarrhoea 
<H^y one phase of the clinical appearances of a dysentery, and 
* M.iehiplogicaily in no way different from what might be termed 
i^true dysentery, except m the severity of the symptoms and the 
bfhortem appearances. Briefly, dysenteric diarrhoeas arc 
itery - under a somewhat different clinical .aspect—viz., the 
)ls ? do not contain blood and mucus, although, the complaint 
iff 1 due to the same organisms as true dysentery. HenCe it is not 
expedient to attempt to classify dysenteries by their clinical symp¬ 
toms or by their post-mortem appearances, arid any rational classi¬ 
fication and description of the complaint must be based on the 
causation. 

v We therefore classify dysenteries and dysenteric diarrhoeas into:— 

A. Dysenteries caused by Animal Parasite^:— 

* f. THfe Protozoal Dysenteries. 

II. The Platyhelminthie Dysenteries. 

III. The Nemathelminthic Dysenteries. 

IV. The Arthropodie Dysenteries. 

B. Dysenteries caused by Bacteria. 

C. Pseudo-dysenteries. 

By the last expression we. mean such forms of the complaint as 
may be 4 ue to the irritation of fish-bones, glas*>, cancer, or inflam¬ 
mations of organs adjoining the alimentary canal. 


A. DYSENTERIES CAUSED BY ANIMAL PARASITES. 

* 

I. THE PROTOZOAL DYSENTERIES. 

m 

The protozoal dysenteries are classified into:— 

(a) Amoebic Dysentery. 

(b) Laveranie Dysentery. *■ 

(f) Leishmanic Dysentery. 

(1!) Ciliar Dysent cries. 

(c) Balantidic Dysentery. 

(/) Spir#cha?tic Dysentery. 

(/») Enloplasmic Dysentery. 

«With regard^o the term ' amoebic dysentery,’ we prefer this term 
as less likely to be altered rather than the. more correct nomcn* 
claturc Loeschial dysentery or Loeschiasis. 

(a) Amoebic Dysentery.. 

Synonyms. — Loeschiasis, Loeschial dysentery, Entaujjebiasis, Amoe- 
biasis, Entamoebic dysentery; Amoebic enteritis, Amoebic colitis, 
French: Dysenterie Amibienne, Dysenterie & Amibes. Italian : Dis- 
. materia Anjebica. Germhn: AmbbenfuhSA * 

* ’ ' m; 
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Definition. —Amoebic dysentery is an acute or chronic specific 
disease of the intestine, caused most commonly by Loeschia 
histolytica Schaudinn, 1903, and possibly by other species. These 
amoeba? enter the body with food or water, and produce colitis, 
rcctitis, and enteritis, characterized by the passage of frequeift 
motions, which generally contain blood and mucus, and are asso¬ 
ciated with abdominal pain and tenesmus. At times they also 
produce abscesses in the liver and other parts of the body. 

History.- In i80n Lambl notion! aniaba* in the motions of a 
child suffering Jrom diarrhu-a, and in 1S70 Lewis found the same 
organisms in the motions of cholci a patients: while. Loesch, in 1875, 
gave a careful description ol certain amoeba: which he found in the 
motions of a man mi! firing from chronic diarrhoea. Loesch's 
drawing signifies that lie saw the organism which we call now 
Loeschia histolytica. Further, he found that solutions of quinine 
of a strength ol 1 in 5,000. when injected per rectum, temporarily 
benefited his patient, who, however, subsequently died of pneu¬ 
monia, when a post-mortem revealed that the bowels were ulcer¬ 
ated. Loesch was able to intcot dogs; hut, dll the other hand, 
Grassi, and later Cunningham and Lewis, showed that the motions 
of healthy people also contained uimebie. lvoeh, in 1883, found 
amoeba: in the ulcers in cases ot dysentery in Egypt, and Kartulis 
began a series ot investigations, which finally ended by his defining 
the type:* of dysentery as ' endemic,’ due to amubie, and 
‘epidemic,’ due to bacteria. In iKqi Councilman and Lafleur 
introduced the term ‘amoebic dysenteryand Quincke, Koos, 
Vivaldi, and many others published experimental researches on the 
infection of animals by amudxe and the production of dysentery. 

In the meanwhile a prolonged discussion took place, some 
observers denying, and others asserting, the pathogenicity of the 
amoebae. Kruse and Fasquale were the first to throw' light upon 
this difference of opinion by suggesting that both theories might be 
correct, and that there might be two species of amoeba.*, one patho¬ 
genic and the other harmless; but this was not finally' settled until 
the researches of Casagrandi and Hnrhagallo, together with those 
of Jurgens, w r crc confirmed and greatly extended by Schaudinn, 
who showed that there were two forms ot amoeba* quite distinct 
from one another—viz., a Loeschia coli Loesch, which was harm¬ 
less, and another, L. histolytica Schaudinn, which w r as the true 
cause of entamoebic dysentery. 

During recent years the labours of 1 lartmami, Wliitmore, Wenyon, 
Fantham and Porter, Dobell and others, have proved that the 
amoeba w'hich most commonly causes dysentery is L. histolytica, 
and that the. other forms of amoeba* described in dysentery by 
Viereck [L. tetragena) and other observers are different stages of 
this amoeba, yie cysts of which can l>e carried by domestic flies. 

Climatology. —Amoebic dysentery is found throughout the 
tropical world, and also occurs in the Temperate Zone. In general 
t^rms it may be stated that amoebic dysentery is common in 
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tropical and subtropical Africa, especially in Senegambia, Algeria, 
and Egypt. It is common in Mauritius and Ceylon, and is possibly 
not as rare in India as it is alleged to be. It is common in China, 
Indo-China, and the Philippines, and not infrequent in North 
America, but is said to be rare in Central America, in the West 
Indies, and tne Guianas, while, common in Brazil and Chili. In 
Europe it is endemic in Russia and Germany, and fairly frequently 
met with in the south, especially in Italy and in the Balkans. 
Sporadic indigenous cases have been reported also from Great 
Britain, where carriers of Lncschia histolytica cyst* are not very 
rare especially among miners*. 

Our observations do not lend support to the theory that amubic 
dysentery is 11101 e common in the hills than in the plain', of the 
tropics, as we have frequently met with it 111 persons residing in 
the low country. We have noted the disease all the year round, 
but it would appear to he more pic valent towards the end of the 
dry and the beginning ol the wet seasons, which probably merely 
means that the chayee of drinking polluted wale* is greater at that 
time, for tflough the climatological characters are not well under¬ 
stood, the disease appear?* to bear a relationship to contaminated 
water, though flies are also very important. 

Amoebic dysentery is generally endemic, and does not spread 
111 epidemic, still less in pandemic, form. Probably, as medical 
science advances, it will be found to be of more frequent occurrence 
and of wide distribution. 

Aetiology.— The prevalent opinion at the present time is that 
amoebic dysentery is generally caused by I.ncschia histolytica Scliau- 
dinn. 1903, but the possibility is not excluded of there being other 
pathogenic Locschicc. The life-historic-', of the various species, as 
far as they are known, have already turn described m Chapter X VII., 
p. 285. The most common source of infet lion is the drinking- 
water, which has been contaminated by fares, and contaminated 
food, and esjx*cially green vegetables, which may be infected prin¬ 
cipally by the agency of flies carrying the cysts in their intestine 
and depositing them upon the food, and less frequently by actual 
human fecal contamination. 

Woodcock has c.all<‘d attention to the importance of a hot, damp 
climate as a factor in the spread of amoebic dysentery, as cysts 
survive much longer in a hbl, damp climate than in a dry climate. 
Cysts cannot withstand drying; while the experiments of Penfold, 
Woodcock and Drew have shown that cysts of Locschia histolytica 
can retain their vitality for more than a fortnight in water. 

There docs not appear to be any well-established racial or age 
predisposition, but the disease is less common in women than in 
men, perhaps because they arc in someway less exposed to infection. 

Pathology. —The spores of the amggbse enter theJiody by the 
drinking-water, and by food contaminated with cysts,' often 
deposited by flies, and produce the young amoeba; oh arrival 
in the large bowel. Tnese young forms enter the mucosa. 
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probably by passing between the cells lining LieberkfUm’s follicles, 
and then, entering the lymphatics, make their way through the 
muscularis mucosae into the submucosa, where they live and feed 
upon the tissue cells, red cells, and perhaps leucocytes. They, 
however, invade not merely the tissue of the submucosa, but also . 
the radicles of the portal vein, and at times the branches of -the 
mesenteric arteries, in which they may cause thrombosis. From ^ 
the radicles of the portal vein they may be carried to the liver, and 
* cause hepatitis and hepatic abscess. 

In the submucosa they induce cellular and cedematous infiltra¬ 
tions, which cause the mucosa to project in the form of small' 
elevations, which generally show a minute blackish point or slough 
at the summit. This slough is cast off. and a small ulcer is formed, 
which rapidly deepens until it ext ends into the submucosa. These 
ulcersbecome inieeted wit h bacteria, and quickly extend by the joint 
action of the bacteria and the amccbic, forming roundish or oval 
ulcers with undermined edges: in the latter case the long axis of 
the. ulcer lies transvei se to the direct ion of the bpwel. These ulcers 
may deepen unt il tlie muscular and the peritoneal coats afe exposed, 
and even perforated, which, of course, leads to peritonitis or abscess 
iormation, according to the position of the perforation. 

Annebic dysentery would appear to undergo in many cases no 
spontaneous cure, but may at times remain quiescent, forming a 
type of latent ama-bic dysentery, which may be found accidentally 
while performing an autopsy. When the ulcers heal, which they 
do by the formation of connective tissue, a distinct scar is formed, 
which is often black in colour from the action of the sulphuretted 
hydrogen of the bowel upon the iron of the blood. When cica¬ 
trization takes place, the lumen of the bowel may be constricted, 
causing stenosis and obstinate constipation. Perilonitic adhesions 
are also very common, binding the large bowel to the viscera or 
walls of the abdomen and pelvis. 

Sometimes, when the infection is severe, the bowel becomes 
-gangrenous; at other times the ama-bie may be carried to the liver 
or other parts of the body, and form abscesses, which, though most 
commonly met with in the liver, may still occur in the spleen, the 
salivary glands, and elsewhere. 

Morbid Anatomy.—Usually the body of a person dying from 
amoebic dysentery is emaciated, and 'the abdomen is sunken. 
Rigor mortis begins, and passes off caily, and decomposition sets* 
in quickly. On opening the abdomen, it is noticed that the tissues 
are dry, and that a peculiar odour is perceived; the omentum may 
be normal or congest ed, and may or may not be adherent. The coils 
of the small intestines are usually normal, but may be congested. 
The large intestine fc generally contract ed and thickened, but may 
be gangrenous in places or along its entire length. There may be 
perforation and purulent peritonitis. The mesocolon may be 
congested and cedematous, or thin and fibrous, and adhesions to -• 
various organs may be noted. The mesocblic gland* are usually 
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and hyperaemic. The colon may be found adherent to 
the UVer, the spleen, or the wall of the pelvis, while internally the 
mucosa will be found to be reddened and inflamed, and to show 
nture'or less numerous areas of ulceration and infiltration. These 
areas are most commonly found in the cfecum, the hepatic flexure, 
and the sigmoid colon, but may occur anywhere along the course 
* of the.largc intestine. In places small nodules surrounded by a ring 
of dilated vessels may be observed, between which the mucosa may 
' ot may not be normal, while the nodules may show superficial or 
deep ulceration. Deeper circular or oval ulcers may be noted with 
tl^eir surface covered with a dark reddish slough, their edges under- 
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^mined, and their base formed by the muscular coats. In the case 
** of the oval ulcers, the longer diameter lies transverse to the long 
diameter of the bowel, as a rule. The peritoneal coat may be 
normal, inflamed, or softened and gangrenous. Usually the mus¬ 
cular. coat is thickened, as are the remains of the submucosa. 
Scrapings from these ulcers reveal blood cells, leucocytes, bacteria, 
'and amoebae. The small intestine may show-small bright red 
nodules, and the Peycr's patches may be enlarged. The vermiform 
appendix is usually normal, but occasionally may be ulcerated. 

The liver is often fatty, but may be congested and inflamed, or 
tiraly show dne or more abscesses. The pancreas is generally normal. 
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but may be cirrhotic in chronic cases. The .plcen is also usually 
normal, but may contain an abscess; the kidneys often show 
signs of parenchymatous inflammation. The heart and lungs are 
generally normal, but the former may be fatty or show brown 
atrophy, and the latter, especially the right lung, may show a 
hepato-pulmonary abscess. 

Symptomatology^— The symptomatology of amoebic dysentery 
may be classified into:— 

1. Acute Type. 

2. Chronic Type. 

j. Latent Type. 

4. Mixed Type. 

1. Acute Type .—The onset i abrupt, but may occasionally be 
preceded for a few days by s!i diarrhoea, alternating with con¬ 
stipation. Pain is felt in the lower part of the abdomen, which 
may become very severe, while the motions are attended with much 
griping and straining. These motions, which pircly exceed thirty 
p.*r diem, contain blood and mucus, and occasionally greenish 
material, and when examined by the microscope reveal leucocytes, 
mucus, Charcot-Leyden crystals, anueluc, bacteria, and at times 
shreds of tissue. 

The tongue is moist, and often coated with a white fur, and there 
is usually anorexia, and there may be nausea and vomiting, while 
digestion is usually much impaired. The abdomen is sunken, the 
liver and spleen normal, but tenderness is felt on pressure along the 
whole or a part of tin*, large bowel. 

The examination of the heart and lungs reveals, as a rule, no 
abnormality, but the pulse and respirations are quickened. The 
microscopical examination of the blood usually shows that the red 
cells are diminished, and sometimes that there is leucocytosis 
(upwards of 20,000 per cubic millimetre), and at times, as first 
pointed out by Billet, the number of eosinopliiles is distinctly 
increased, even when there is no concomitant helminthiasis. 

The urine is diminished in quantity, and sometimes contains 
albumen and casts: but the skin is generally normal, though there 
is often some fever of a remittent type, which, however, may l>e 
entirely absent. 

When the temperature fallsto normal, rfnd the pain and tenderness 
abate, these may be favourable signs, or may be merely a prelude* 
to a gangrenous complication or a hemorrhage. If recovery is to 
take place, the motions become less frequent and more feculent, and 
contain less blood and mucus, and gradually improve until normal 
motions are passed. If death takes place, which usually happens 
about the end of .tjic* first week, and ten days from the commence¬ 
ment, it is generally caused by exhaustion, or much more rarely by 
perforation and peritonitis or haemorrhage. 

2. Chronic Type .—This may follow an acute attack, or, in many 
cases, may begin quite insidiously, the symptoms being merely 
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those of diarrhoea, associated at times with abdominal pain and the 
passage of ffeculent motions mixed with mucus and sometimes 
streaked with blood, while in the intervals between these exacerba¬ 
tions there may be constipation. An exacerbation is usually 
ushered in by pain in the abdomen, slight fever, griping, and 
tenesmus, and passage of blood and mucus in the motions, while 
the faeces contain small greyish masses, in which the amoeba; may 
be found. The number of motions per diein is not excessive, and 
may be only twelve to fourt ecn. U sually t hey arc passed somewhat 
more frequently at night than in the day. Gangrenous complica¬ 
tions may, however, occur at any time in the course of an exacerba¬ 
tion, or, indeed, during any stage of this type, when large sloughs, 
smelling offensively, may be passed with the motions. Chronic 
dysentery may persist for years, and cause the patient to slowly 
emaciate. The blood, as shown by Chalmers and Archibald, often 
shows an increase in the large mononuclears. 
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COMPLICATED HY HEPATITIS. 

3. Latent Type .- —We have several times met with cases in which, 
though dysenteric symptoms were absent, still, amoeba* were, present 
in the motions, .and others in which dysenteric ulcers were only dis¬ 
covered accidentally on post-mortem examination, the death being 
due to other causes. This latent condition is important, as it can 
easily lead to an acute attack or to liver abscess, and n‘o doubt these 
* entamcebic carriers,’ as,has been noted by Martini, Vincent, and 
others, are a source of the dissemination of the infection. 

4. Mixed Type .—These are cases in which there is a mixed in¬ 
fection of Loeschia histolytica „ and the Shiga-Kruse bacillus. 
Usually in these cases the motions arc numerous from the first, and 
there is considerable fever, nausea, vomiting, and great constitu¬ 
tional disturbance. The motions arc apt to be very offensive, and 
to contain sloughs, indicating a gangrenous condition of the bowel. 
Exhaustion may come on early, and the patient may die delirious 
or comatose, or, more rarely, from peritonitis, with or without per¬ 
foration. More rarely improvement sets in, and the disease becomes 
chronic.- • 
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Amoebic Fever or General Amoebiasis. —This term has been applied 
to certain cases of L. histolytica infections in which there is fever, but 
no dysenteric symptoms and no sign of hepatitis. A few cysts are 
generally found in the stools, and emetine induces a prompt dis¬ 
appearance of the fever. . 

Complications. —The most usual complication is hepatitis and 
hepatic abscess; more rarely gangrene of the bowel and peritonitis 
may supervene during an attack; while haemorrhage is a most 
unusual complication. The hepatitis is recognized by the tender¬ 
ness in the right hypochondrium and by the rise in the temperature, 
but it and the hepatic abscess will be discussed in a subsequent 
chapter. In Ceylon we have observed cases of mixed infection, 
dysentery and enteric, the two infections developing apparently 
contemporaneously. 

Sequels. —The important sequel to an attack of amoebic dysen¬ 
tery is liver abscess, but abscesses in other parts of the body such 
as the spleen may be met with. Stenosis of the sigmoid colon, due 
to cicatrization of the healing ulcers, is well kjiown, aftd will be 
dealt with under the heading of Bacterial Dysentery. Sprue is 
often said to be a sequel of dysentery, but this must be considered 
to be doubtful. Certain authors have described a persistent 
bradycardia. 

Diagnosis. —The diagnosis between bacterial and amoebic dysen¬ 
tery by clinical phenomena only is, in our opinion, impossible in 
most cases, though several observers have attempted to define 
some differential points. These authors state that amoebic 
dysentery is to be distinguished from bacillary dysentery by its 
chronic course, its rare pyrexia, and the absence of toxic 
symptoms, while it is often followed by liver abscess. Apart from 
the last feature, the other so-called differential signs have, in 
our experience, no importance, as we have come across ex¬ 
tremely acute cases of amoebic dysentery with fever and toxic 
symptoms. 

The only certain method of diagnosis is by the discovery of 
Loeschia histolytica in the stools, and this should be done by picking 
out and examining any mucus which may be seen. It is of practical 
importance to distinguish between L. histolytica' and the harmless 
L. coli, and this differentiation may at times be difficult. The former 
is often larger, and possesses an ectoplasm, which is easily differ¬ 
entiated from the endoplasm; it is more actively motUe than 
L. coli, and often contains erythrocytes, which is the most important 
character. The nucleus of L. histolytica is eccentric, small, and 
generally indistinct, does not stain deeply, and has very little 
chromatid (see p. 3x3). 

In order to expedite the. diagnosis the French method is to add 
a drop of a 1 per cent, solution of methylene blue to the mucus 
‘ before placing on the coverslip, when the pus and epithelial cells 
will be stained, and the amoebae more easily recognized as unstained, 
Clear obiects. « 
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; Hie diagnosis of latent cases and of carriers is based on the finding 
pfikiie characteristic histolytica cysts containing four nuclei. It is 
important to note that cysts are not often seen during the acute 
attacks with blood and muco-pus. 

In tile search for cysts, only a small quantity of material should be used 
weU diluted with saline. The addition of a little iodine solution is useful, as 
. i% makes the nuclei more visible. Dead cysts are easily stained by eosin, 
while live ones are not. 

Cysts of Loeschia histolytica have to be differentiated principally from cysts 
of L. coti, Vahlkantfia nana, amoeba; of Limax type, Chilomastix, Lamblia, and 
from the structures known as Blastocystis hominis. The characters of all 
these cysts have been given in detail in Chapters XVII. and XVIII. For 
diagnostic purposes it is sufficient to remember the following:— 

I. Cysts of L. histolytica in fresh preparations from stools mixed with salt 

solution appear as spherical, greenish, very rcfractile bodies xo-14 microns 
in diameter, containing four nuclei (at times two) and one or two highly 
refractile homogeneous rods known ns chromidial bodies. Several vacuoles 
may bq present. Dobell and others have called attention to the fact that the 
sice may vary a great deal, there being races of histolytica (minuia type) 
giving nse to much smaller cysts, 7 to 9 microns, and others to much larger 
ones, 1 z to 20 microns. * 

II. Cysts of L. coli vary lictween 15 and 20 microns, are rarely larger, occasion¬ 
ally smaller. They are clear spherical bodies of sharp outline, less refractile 
than those of /.. histolytica. They contain K nuclei , which appear as faint 
granular rings with a central dot (karyosomc). Often only one vacuole. 

III. Cysts of Vahlkamfla nana are oval or spherical structures 7 to 9 microns 
in diameter, with one, two, or four nuclei, very rarely eight; in addition, a 

„ variable number of highly refringent granules and sometimes a large dull 
inclusion (glycogen). Then* is absence of chromidial bodies, and this dis¬ 
tinguishes the cyst at once from the small ones of L. histolytica. 

iV. Cysts of amoeba; of Limax tyjx* are found in stale' stools, are always 
small, uninuclcated, and often have a thick wall of brownish colour. 

V. Cysts of Chilomastix mrsnili are often lemon-shaped, and are charac¬ 
terised by the presence of the chromatic rod (parabasal). 

VI. Cysts ox Giardia intestinalis are easily recognized by their egg-shaped 
appearance; they are about 14 microns in length and very transparent, so 
that the lamblia can be seen within it with the characteristic central paired 
rod-like structure in which originate the four pairs of fiagelli. 

VII. Cysts of Oicomonas, Bodo, Prowazekia arc very small, spherical, 
6-8 microns in diameter, unmurleatcd, very similar to those of Amasba Umax, 
but the wall is not so thick nor of ltrownish colour, and the outline is more 
.regular. Sometimes, however, it is impossible to distinguish these cysts from 
.those of Amaiba Umax. They can always be differentiated, however, from 
‘those of L. histolytica, as they are very small and uninucleatod. 

VIII. The structures known as Blastocystis hominis- —considered by some 
authors to be vegetal organisms—are more or less spherical, 5 to 15 microns 
in diameter, with a more delicate capsule than the cysts of Loeschiae, and 
contain a very large vacuole, which reduces the cytoplasm to a narrow rim 
at^me pole or both poles of the cyst. 

IX. Iodine cysts (L-cysts). These Structures, described by Wenyon and 
O'Connor, are generally roundish or oval, varying between 6 and 16 microns 
in diameter, and show frequently a indophihe lx>dy, which tends to be 
rounded or lobed. 

To facilitate the detection of cysts when these are in very small 
numbers various methods have been suggested, though in practice, 
as shown by Miss Porter, such methods take a great deal of time, and 
' the results are not much better than those obtained by the simple 
immediatf microscopical examination of several preparations* It 
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is of advantage to give the patient a saline purge, and then one of 
the so-called enrichment methods of Cropper and others may be 
used: about i gramme of f&cal matter is mixed with 30 c.c. of salt 
solution in a conical glass, and ether added in the amount of about 
10 to 20 per cent. The cysts are generally found in the supernatant 
fluid, and may be collected by centrifuging it. 

Cysts maintain all their morphological characters for a very long 
period in faecal matter mixed with a formalin solution (2 per cent.). 

The presence in dysenteric stools of Charcot-Ley den crystals, as emphasized 
by Acton, points to ihe condition being of anmducorigin rather than bacterial, 
especially if there is scanty cellular exudate with preponderance of mono¬ 
nuclears. 

Prognosis.- -The prognosis in a case of amoebic dysentery must 
always be guarded, as there is the, possibility of hepatic abscess 
as sequela of the mildest case, and the cure induced by emetine and 
ipecacuanha, though striking, is often merely clinical, complete 
sterilization not biyng attained. The prognosis is worst in the 
gangrenous cases, belter in the acute, and stillbetter in the mild 
chronic cases, but the danger of latency after an apparent cure 
must be remembered. In the acute type hiccough is an un¬ 
favourable sign, often indicating the approach of exhaustion arid 
death. 

Treatment. —It is of the utmost importance that the patient 
should be placed at rest in Jutl. l*'or the same purpose, the urine 
bottle and the bed-pan must be used. It is advisable to relieve the 
severe griping and straining by either a hypodermic injection of 
morphia or by small cncmala of minims oi laudanum in 1 ounce 
of mucilage of starch, or by using a morphia (gr. £), or codeine 
(gr. £) suppository. 

At first the bowels should be swept clean bv a dose of castor oil 
(niv. to ,">vi.), with or without a few minims of liquor opii sedativus, 
or a few doses of saline may be given during the first twenty-four 
hours (see Bacillary Dysentery). After the castor oil has acted, or 
simultaneously, the emetine treatment should be begun. One-tliird 
to half a grain of emetine hydrochloride, dissolved in sterile normal 
saline solution, should he administered as a hypodermic injection 
two or three times a day for several days. Emetine hvdrobromide 
may also be used in the same dosage, but it is not quite so soluble. 
These drugs may be obtained in slerilo tubes ready for injection. 
We have never seen any bad effects on the heart from the adminis¬ 
tration of emetine, but we have, met with cases of dermatitis prob¬ 
ably due'thereto, while Dale and Low have noted diarrhoea after 
prolonged administration. 

A combined subcutaneous and oral administration of emetine as recom¬ 
mended by Wenyon and O'Connor (one grain emetin by injection in the 
morning and a £ grain emetine tablet at night) answers well, especially in 
subacute and chronic cases, and in carriers. 

If emetine cannot be obtained, then ipecacuanha should be administered 
in 5-grain doses every three or six hours, or in larger doses (gr. x. tp xx.) twice 
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daily, given cither in the form of ' mombruids ' or as pills coated with said 
varnish or keratin. Our experiments in vitro tend to show that mcmhroids 
and salol varnish do not dissolve freely m peptic juice, while they do so in 
pancreatic juice. The salol varnish was very eilicient. but care must be taken 
that too tluck a coating is not used, as it may not dissolve in pancreatic juice. 
Martindalc's method of stearin-coated pills is good. Jn this way the 
nauseating elfccts of Dm ipecacuanha arc often avoided without diminishing 
its efficiency, yrhich is the result of using the de-ometized drug.* Rarely the 
membroids and salol varnished pills may be passed unaltered in the motions, 
and in such cases ipecacuanha may be given in suspension in mucilage and 
chloroform water or in cachets or pills (gr. x. to xx. twice a day), anti should 
be preceded a quarter of an hour by a dose of 15 minims of tincture of opium, 
in order to prevent the possible vomiting. 

With regard to ipecacuanha, it is of great i mpoi tance to use the best Brazilian, 
which should contain 72 per cent, of emetine (methyl-ccphacline) in its total 
alkaloids, the other alkaloids being cepliadine 20 per cent., and psychotrine 
2 per cent.*, on the other hand, Curthagcna ipecacuanha contains cepluniinc 
57 per cent, and emetine only 40 per cent The powdered ipecacuanha should 
have an alkaloidal strength of 2 per cent. 

Emetine and bismuth iodide has lnrii introduced by Dale, and its 
efficacy has been confirmed by J.mv and Dobell and numerous 
other observers, fheluding ourselves. It is especially useful in the 
treatment of carriers, inducing at times a complete disappearance of 
the cysts. It is useful also in amoebic hepat it is and general amebia¬ 
sis. It is given in gelatine capsules, one capsule containing gr. iii., 
at night for two or three weeks, or salol-coaled tablets may be 
used. A shorter course seldom induces a cure. Not rarely the 
drug produces nausea and at times actual vomiting; in such cases 
the same precautions may be taken as when giving ipecacuanha. 

When the acute symptoms have passed away, intestinal irriga¬ 
tions are useful, and should be administered every other day, or 
once or twice daily. We generally use a solution of tannic acid 
(3 to 5 in r.ooo), or a solution of the hi hydrochloride of quinine in 
varying strength from 1 in 5,000 to 1 in 750. About £ to 3 pints 
should be very slowly injected by gravity from a glass douche 
vessel by means of a long soft rectal tube well greased with boric 
vaseline. This injection may be preceded by a cocaine or morphine 
(gr. suppository introduced hall an hour previously. 

Other Hubslanccs used for rectal irrigations are:-- Aoctozone (1 in 2.000); 
alphozono (1 m 2,000); argentum nitras (1 in 2.000 or 1 in 1,000), useful in 
some very chronic cases; protargol (j in 500). Creosote is recommended by 
Zanurdini, and may be used by injecting 2 {tints of 1 in 300 or 1 pint of 1 in 
100. The injection, howevtr, may be followed by symptoms of absorption— 
e.g., dyspnoea and faintness. A'solution of sodium hypochlorite may be 
used, 2 pints of 8 to 12 in i.ooo bnyg recommended by Vincent once or 
twice a day, which is also useful for amoebic carriers. 

In gangrenous dysentery the only chance of saving the life of the patient 
is to perform the operation of nppendicustomy, and irrigate the whole tower 
bowel with quinine lotion (1 in i.ooo) or collargol (1 in 500). The details of 
this operation are given under the heading Bacterjal Dysenteries. 

With regard to the treatment of symptoms,’the most important 
is the relief of pain by hypodermic injections of morphia or by . 
fomentations sprinkled witn opium and applied to the abdomen. 
As the ca$e progresses favourably, a bismuth mixture or tannalbin 
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in cachets (gr. xx. every two to four hours) may be given, while the 
irrigation may be diminished and stopped, and finally a tonic may 
be prescribed. 

We are strongly of opinion that the ipecacuanha or the emetine should 
continue to be given in smaller doses long after the dysenteric symptoms have 
disappeared, in order to prevent relapses, and possibly also thie development 
of a fiver abscess, which is the most dangerous sequel. Among the other 
drugs which have been recommended in the treatment of amoebic dysentery 
are Simaruba officinalis and the so-called Kho-sam powder. 

The former is recommended by Manson to be used as a decoction which is 
prepared by taking simaruba l>ark, pomegranate fruit-rind, and gum arabic, 
15 grammes of each, and placing in a litre of warm water, which is boiled till 
reduced to half its bulk, ami of this decoction 1 ounce is taken three or four 
times a day. Shepherd and Lillie have cured, using preparations of chaparro 
or simaruba, 34 cases out of 80 cases of Loeschial carriers, refractory to emetine. 

Nixon and Scllards and Mclver have had good results by using preparations 
of Castela, a genus of the Siniarubm ca>. 

The Kho-sam powder is derived from the berries of Urucia antidys- 
enterica and if. sumatrana, which grow in lndo-China. It is administered 
in pill form, 1 grain being given two to four times a day. Cinnamon has been 
often used m the }>ast, and the conqmuiid extract of gurcigia known also by the 
trade name of amihiasim* is prni.scd by several authors. 

If cicatrization of the colon ivsulls with stenosis, then sigmoid¬ 
oscopy must be performed, and the condition treated as described 
under Bacterial 1 )yscntcry. Liver abscess is considered separately* 
Abscesses in other parts of the body— c.g., the spleen—arc rarely 
met with, though it is possible that some of the. inexplicable deep- 
seated abscesses may have tlicir causation in amoebae. 

The diet should be the same as that to be described presently 
under the heading Bacterial Dysentery. During convalescence the 
food must be slowly and carefully increased, no acid or very warm 
substances being allowed. 

Prophylaxis. —The prophylaxis consists in the drinking of only 
boiled and filtered water, and the avoidance of salads and uncooked 
vegetables and the prevention of fly infestation of food. 

Stools of dysentery patients and carriers should be disinfected 
with cresol, 1 in 10. 

Amoebae, probably non-parasitic, were shown to exist in the^ 
drinking-water in Manila, and it was found that copper sulphate 
‘and filter-beds were useless. The only safeguard was to sterilize 
the water by boiling. 

(2>) Laveranic Dysentery. 

Definition. —An acute enteritis and colitis caused by Laverania malaria 
Laveran, and characterized by high'fever, associated with the passage of 
frequent motions containing blood ancl mucus. 

Symptomatology. —The attack usually begins suddenly, with high fever, 
great distress, and prostration. The longue is coated, the abdomen tender, 
and many motions are passed containing blood and mucus. The spleetfmay 
, or'may not be palpable.* Unless correctly treated, the condition becomes 
serious, and rapidly leads to the death of the patient. 

Magnesia. —The routine examination of the blood in all cases of tropical 
disease will prevent mistakes being made, as the presence of numerous sub- 
tertian parasites in the blood, with absence of amoebae and dysenteric ■' 
ii^the stools, will reveal the nature of the complaint. It should* be kept ife 
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atf&dj however, that most cases oi dysenteric colitis in malarial patients are. 
In reality, of awt bacillary origin, and not of Laveranic origin. ( 

’ Treatment. —Quinine should be given in large dosdB, best by intramuscular 
injection, and the intestinal symptoms first treated with castor oil or salines, 
-and then with astringents, such as bismuth subnitrate, tannalbin, and salol. 


(c) Lelshmanie Dysentery. 

Dfifloition. —An acute enteritis and colitis caused by Leiikmattia donovani 
Lavetan Mesnil, and characterised by the passage of blood and mucus in 

the motions. * , . . . 

Symptomatology and Treatment.— As already mentioned in the chapter 
on Kala-Azar, dysenteric symptoms closely allied to true dysentery may 
appear during the course of that disease, and must be treated on the same 
lfres as those laid down for the treatment oi kala-azar, together with sympto¬ 
matic treatment as indicated above. The diagnosis is based on the presence 
of Leishmanic bodies in the spleen or liver amt absence of amu'ba* and dysentery 
ha^illi in the stools. True bacterial or amoebic dysentery is lar from rare in 
cases of kala-azar. 


(rf) Ciliar Dysenteries. 

One variety of the ciliar dysenteries may be briefly described— 
viz., that caused Uy Balantidium coli Malmsten* Other less known 
causes are Colpoda cucullus Schulz, Balantidium minutum Schaudinn, 
Nyctotherus faba Schaudinn, Nydothcrus gigantciis V. Krause. 
Other possible causes are Uroncma caudatim Dujardin, Balantxdium 
ilalicum Sangiorgi and Ugdulena, and Nyclotherus africanus 
Castellani. For description of these parasites sec p. 544. 


(c) Balantidic Dysentery. 

Definition. —An acute or chronic ulceration of the large intestine 
caused by Balantidium coli Malmst en,1857. . 

History. —Leeuwenhoek originally discovered the parasite Balan¬ 
tidium coli , but Malmsten described and named it. The latter 
observer found it in the motions 
of a man suffering alternately 4 

from diarrhoea anti constipation. 

Other cases have, been recorded 
by Sticda, Hcnschen, Treillc, 

Graziadei, Railliet, Blanchard, 

Collmann, Strong, Bowman, 

Manlove, Mason, and others. 

Climatology.—The disease is 
known to occur in man in the 
Philippine Islands, Japan, and 
Europe, while the parasite is 
said to be constantly found 111 
pigs. We have seen a case in 

aWoiogy.-^The cause of the disease is BalcMiiium coif Malmsten, 
which may be different from the parasite found in pigs (for desenp- 
Hon of the parasite see Chapter XVIII., p. 547 )* A 

Pathology. —The method of infection is unknown. The parasite 
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763a.- Balantidium Coli in 
Human Faeces (x 520 Diameters). 

(Photomicrograph.) 
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appears to enter the mucosa, in which it wanders, causing an in¬ 
flammatory reaction and ulceration. 
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Strong. The intestine may show a diphtheritic false membrane, 
with often deep burrowing ulcers in the rectum and colon indis¬ 
tinguishable from those of amoebic dysentery. On microscopical 
examination the parasites can be found in the mucosa surrounded 
by a round-celled infiltration, and several observers have noted a 
marked cosinophilia of the intestinal wall. 

Symptomatology.— The disease is insidious in its onset, being 
marked by attacks of diairha-a, alternating with constipation and 
vomiting, with anorexia and at times the passage of blood and 
muco-pus in the motions. ClCdema of the fare and limbs may set 
in, and death result from exhaustion. 

In our patient, a little native gnl, there was rather high fever, 
with persistent diarrhu-u, great wasting, and severe aiuemia. No 
blood in the motions. The Ilalanlidia, which were abundant, were 
associated with numerous Trichomonala and Oiconwnas ; moreover, 
the patient harboured various worms, ova of Ancytosfoma dnodenale, 
A scar is lumbricoidcs, and Trichuris trichiura being present. Some 
of the symptoms may have been caused by these parasites. 

Complications.- -Tin- parasite may enter the liver and form cysts. 
It may be associated with other parasites- -Amaha, Trichomonata, 
Oicomonaia, etc. 

Treatment.— The symptomatic treatment laid down for amcebic 
dysentery may be tried, beginning with castor oil or salines, and 
followed by intestinal irrigations ol tannic and boric acids or 
quinine. Ipecacuanha and emetine may be administered as de¬ 
scribed for amoebic dysentery. Large rectal injections ol a solution 
of methylene blue (1 in j.oooj, combined with the internal adminis¬ 
tration of the same drug in 1 or 2 grain doses in cachets or pills, may 
also be tried. Oil of chcnopodium has been recommended. 

Some authorities give Salv;nsau, liy intravenous injection. 

Prophylaxis.- -It is not certain that the parasite found in the pig 
is the same, as the human paiasite, and, further, the method of in¬ 
fection being quite unknown, no useful remarks can be made with 
regard to prophylaxis. 

(/) Spiroch&tic Dysentery. 

This type o£ dysentery was lirst described l»y Lie Dantec. It has not been 
generally accepted, as spirochaites may be found in cases oi typical bacterial 
and amoebic dysentery and even 111 normal stools in which Spiraschaudinnia 
eugyrata Werner, emendavtt Fantliam, is commonly met with. It is very 
probable, however, in our opinion, that there may be pathogenic intestinal 
spirochcetes capable of gi vmg rise t o dysen t eric symptoms. In a case observed 
by one of us preparations from the muco-pus were teeming with spirochsetes, 
while amoebae and cilialc$ were alisent, and the further bacteriological ex¬ 
amination showed absence of dysentery bacilli. Emetine and. serum treat¬ 
ment had no effect, and the patient made a very slow recovery. 

Remarks. —A mistake not rarely made is to recognize as spirochaetcs the un¬ 
dulating forms of a germ found by Castellani in Ceylon, and described by him 
in 1910, under the term oi Spirillum (Vibrio , Vibriolkrix, Spjrobacillus) 
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eevlanicum, in ihe Philippine Journal of Science, vol. v., No. a, Section B, 
Medical Sciences,' July, 1910. • 

The gene^jp classification of this germ is most difficult, as it is extremely 
polymorphic, the same preparation showing bacillary, vihrionic, undulating 
forms. 

At times coccus-like and also fairly large spherical bodies are seen and 
claviform swellings, and Castellam has recently created a new genus for it, 
vibnolhrix, the name of the organism becoming, therefore, Vibriothrix zeylanica 
Castellani, 1910. This germ is found also in Europe, as recently shown by 
Castellani, Spagnuolo and Kusso, by Taylor, Ghiron, and by Douglas. 

Morphology .—The best way to see the characteristics of the germ is to 
make a preparation from the water of condensation of a glucose agar tube 
inoculated with it. In the same preparation forms so dilterent in shape 
may be met with, that one might think one had to deal with two or more 
organisms living m symbiosis, but by plating and replating one never succeeds 
in separating the various forms. 1-ong undulating torms may Is* present 2.0 
to 40 microns in length, and also numerous short vibrio-like and bacillary 



Fns. 761 - - Vibriothrix ryltinuu bio. 7»o - Vibriolhrix ziylantca 

(CASTKU.ANI, 1910). (<'\STK1.1.A!I1, HJIO). 

(Vibrio-like forms fiom a culture.) (bonus from the jiellicle in a culture.) 

forms, and in preparations from the pellicle which forms in certain media, 
curved filaments may be found with claviform swellings, and also globular 
small bodies. , 

The germ is easily stained by the usual aniline dyes. It is Gram-negative. 

Motility .—The germ is mqtile. 

Cultural and Iiiochcmical L haraiters.- -On Mar.Conkcy. Kndo, and Prigalski- 
Conradi plates the colonies are similar to those ot the germs ot the typhoid 
dysentery group, the organism being a non-lactose fermenter. The micro¬ 
organism grows well on all the usual lalnirutory media, m the water of condensa¬ 
tion of glucose agar tubes producing a rather characteristic pellicle. It nflcu 
produces a pellicle also m broth and several sugar media. It produces neither 
acidity nor gas in any of the usual carbohydrates—lactose, glucose, levulose, 
galactose, saccharose, dulcite, mannite, maltose, dextrin, rafhnose, arabinose, 
adonite, inulin; on the contrary, there is often production of alkalinity. 

Most strains are non-pathogenic to rabbits and guinea-pigs when inoculated 
subcutaneously, but there are exceptions. 
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${# Btttoplasmle Dpsenfeiy. 

. .In twgLqaaes, of dysentery contracted 'apparently>in 
obserfod^peoWBar protosoal bodies, while Amoebae and dyi 

absent. In fresh preparations one sees large gather do^, , . Jj. 

with one extreinity, the one which in stained preparatianarqpjpeara Tnamm Ohfty». 
shaken, so to speak, by an extremely frequent vibrating movement, 'Wimp 
makes one suspect the presence of flagella or cilia, or an umulatinganemtwanfw " 
No such structures, howevCt, can be detected either in fresh weparatbhM$*.iO* • 
slides stained with the usual methods, such as Giemsa, iron-^- 4 «^nato Jtyiin, Me,' 
The protoplasm presents numerous roundish vacuoles, none of whw^i'ia? 
contractile.. No distinct nucleus is evident in fresh preparations. Tbtf.pgrasite? s 
does not emit true pscudopodia, but changes in the shape of the body take place*' 
Stained Preparations. —The typical forms have a peculiar fiasfedUce apfiteafe’* 
ance, but round forms are also found, the maximum diameter varying betvWjw#,,. 
45 and So microns. In preparations stained with I^eishman the 
is stained blue and presents numerous non-stained roundish vaede 
distributed all over. In certain individuals a large mass of chrm^atwiy. r * 
roundish coccoid granules are present, which represent, according.^ 
diffuse nucleus. I n one specimen the granules were bacillary in- simps, -, 4 in- 
no&e of the bodies were flagella, cilia, or evidence of amy unddlatapg 
membrane seen by Castdlani. Musnil or any protoxoologist 'wo whom the 
" * specimens were, submitted. Ifi' may 

lx\ of course, that such organs were 
of such extremely delicate aatftm that ■ 
they required the use of sped'aljnntbods 
to put them in evidence. 

Zoological Position of the. Ptfaritarr- 
It is impossible to classify this parasite, 
which, for convenience' sake, might 
be maintained in the temporary genus 
Entoplasma, until further- researches 
render possible its proper classifica¬ 
tion. The suggestion has been made 
that these bodies are probably forms 
of Chilomaslix tnesnih Wenyon, but 
the sire of the bodies apart from other' 
characters is evidently against this 
hypothesis. 

Symptomatology.—This wds identical r 
to what one secs in a case of amoebic-, 
or bacterial dysentery of medium - 
gravity, the stools edn talking blood - 
and mucus. 

Ttoatment.-- Salines were administered with good effects. Emetine was . 
also given, but it is difficult to say whether it had any pstrt in indurffig the 
cure of the condition. * 

9 ^ I V 



Pig. 766 .—Entoplasma tasMlanti 
Pall, iyi p 


II. THE PLATYHELMINTHIC DYSENTERIES., 

Fasdolopsis bushi, Schistosoma japonicum, and S. maasoni cause dysen- • 
teric symptoms, which can only be diagnosed by the discovery of the eggs in j 
the motions. The symptoms produced by the latter worms are rUnrrjnt*l ln 
'detail in Chapter LX^IX. (p. 1864), while those of the former still Tjbauire - 
detailed investigation. '*» t - ' , > ■ 

f * 

; III. THE NEMATHELM 1 NTH 1 C DYSENTERIES, 

Ncgotttth< ninthic dysentery is due- to the sclerostome ffftrridwia i 
RaiffJetand Henry, *905), immature females of which 'fi #r 

Wp ipt ip cyst-like nodules in the caecum find colon of a negro in West Afrioa; a 
gbmr'gymptoms are caused by, (Es. s&phanostomsm var. iktmasi EiHigfcfc 
Henry, 1909, discovered in South America by Thomas foeordtix). 
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tV. THE ARTRRpRODIC DYSENTERIES. 

, W« have already drawn Set that diarrhtsas and dysenteries 

Ittay be caused by the presence of species of the Chilopoda and Dijriopoda, 
„hnd by the larvse of dies m the intestine, but these are rare, and'are sufficiently 
described in Chapters XXVItf. and LXVH. \ 

B. DYSENTERIES CAUSES BY BACTERIA:* 

' The Bahtilacn Dysenteries. 

Synonyms^Ffwic/i: Dysenterie Bacillaire. Italian: Dissenteria 
, Bacterica. German : Bacillenruhr. 

I Definition, —The bacillary dysenteries are acute er chronic, 
endemic or epidemic, specific intestinal disorders caused by several 
varieties of bacteria, which arc disseminated largely by means of 
the faecal matter of dysentery carriers, as well as by that qf persons 
suffering from these disorders. From the sources of infection the 
germs are conveyed to food or drink by the agency ot flics, dust, sur¬ 
face water, and by*direct contact with any contaminated substance. 
Infection usually takes place by tlie consumption of contaminated 
food or drink, more rarely by direct contact with contaminated 
substances. In the body the micro-organisms cause a' j^ecific 
inflammation of the large, and occasionally also of tlu/small^ intes¬ 
tine, which is characterized by diarrhoea, usually aecompamfed by 
pain, tenesmus, and the passage of blood and mucus in the motions. 
More rarely the bacilli cause a general septicaemia. • '■* 

History, —For years the theory of a bacterial causation for 
dysentery found many supporters, among whom maytu mentioned 
Klcbs, Prior, Ziegler, Hlava, Chantemesse, Widal, and Grig'oriew, 
all of whom attempted to isolate a specific orgauism. 

Maggiora, Laveran, Arnaud, and Escherich believed that the 
Bacillus coli.communis was the true cause, while Colli described as 
the cause of the disease a bacillus fermenting glucose and clotting 
milk, which be called the Bacillus coli dyscntericus ; but according 
to his more recent description some strains produce very little or 
no gas in glucose media, and may not clot milk, and closely resemble 
Fiexaer’s bacillus. “ , 

During an epidemic in the province of Oita, in Japan, Ogata 
isolated a bacillus whioh liquefied gelatine, stained by Grant's 
method, and produced intestinal ulcers in guinea-pigs and'cats, a 
discovery which was confirmed by Vivaldi of Padua, but not by 
other observers. 

In the same year Calmette announced that the Bacillus pyo- 
cyaneus was a cause of dysentery in Cocliin China, .an observation 
since confirmed by Lartigan in the United States, Ad ami in Canada, 
and others, but not generally accepted. ' , 

The elucidation of the, aetiology p£ bacillary dysontery is due to 
the investigations of Shiga, m japan and Kruse in Germany during 
the years £898-1900. They described as the cause of the malady 
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a short bacillus, not decolourized by Gram, not clotting milk, not 
producing gas In any sugar n^edhu . There was at first some differ¬ 
ence of opinion as regaras motility, but Kruse's statement that the 
bacillus was always non-motile has been proved to be correct. 
Kruse Was also the first observer to state that there was more 
than one variety of dysenteric bacilli. * 

In xooo Flcxner reported that lie had isolated a moderately 
motile bacillus from cases of dysentery in Manila'identical with 
Shiga's bacillus, and producing a severe muco-h&'qiorrhagic diarrhoea 
in a human being who wa^ the victim of an accidental laboratory 
infection.. This bacillus was later demonstrated to be non-mdtile, 
and to,differ in several respects from,Shiga’s bacillus, notably in 
. fermentin^cortain Migar media, and could be distinguished there'** 
from by the different biological te>ts. These results have been 
frequently continued by observers in different parts of the world. 
Strong isolated a bacillus slightly different from -thatof l'lexner, 
also from ca?»<*& 111 Manila. 

In 1903 Hiss ahd Russell separated a bacillus' which closely 
roaembfes Flexflcr’s bacillus, but fa to ferment maltose. .This 
bacillus is often called the V bccillu In K)<>4 Castellani isolated 
a bacillus from cases in Ceylon w cli he named the * paradysenteric 
bacillus? alul later he described ie group of nietadysentery bacilli. 
Several other germs have been described by various authorities, 
whjle*' Kruse, Flcxner, Strong, J.ucet, Conradi, and others have 
mane a detailed study of the pathogenesis of the disease.^ * 

, C9|3psatology.—Bacillaiy dysentery is found all over^he world, 
in cold, temperate, and warm climates, but especially iii the latter. 
In'teiuperate climates the genus piobably cause a type of Ihp in- 
fantfc diarrhoeas which are such potent iactors- in the infantile 
mortality of those regions, while they are also responsible for the 
ead&ni$ and epidemic cases so frequently met with in Europe and 
America** 

L In the tropics they are also extremely common, occurring more 
(frequently at the end of the dry and the beginning of the wet seasons. 
'In certain regions and at certain times the virulence of the com¬ 
plaint appears to be increased, the reason of.which is not at present- 4 
apparent. Probably it depends upon the greater 'possibility- of 
mfection, owing to the drinking-watci being highly contaminated 
iri warm weather, or perhaps to the presence of multitudes of flies. 
The ageAcy of these or othei factors has not been completely 
-inquired into. Whatever the cm use may be, it is well known that 
“at times the t disease may spread in epidemic form over larger or 
smailfer'areaa These epidemics may be institutional, urban, or 
rural, or they, may attack a district, a country, or a continent. 
JTius, celebrated epidemics are known to have occurred in Europe , 
in 1538,1717*19, I779’ 8 J* and 1834-36. . 

Dysentery is particularly prone to occur whenever sanitation } 
is defective, and hence is found prevalent in lunatic asylums and 
' in armies in times of active service, as is clearly shown bythe present. 
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Wfcr; >nd this; factor appears to be more potent than any climato¬ 
logical cause, and, indeed, may be the principal reason why the 
. disease is so prevalent in the tropics^ though the high atmospheric 

- temperature of these regions must assist the growth of the organisms. 

' AEtfology.—Bacillary dysentery is brought about by a group of 
closely allied bacilli which may be separated into several principal 
types according to their fermentative action on glucose, mannite, 
maltose, saccharose, lactose. 

- .1. Shiga~Kruse Type —Glucose fermented (acid only); mannite, 
maltose, saccharose, lactose not fermented. Agglutinated only by 
homologous serum. Not agglutinated by normal liorgp scrum. 
Very toxic to rabbits. 

II. Flexner Type. —Glucose, mannite, maltose fermented (acid 
only); saccharose not fermented, but there are exceptions; lactose 
not fermented* Agglutinated by homologous serum and Y serum, 
and not unfrequently by Shiga serum and, as shown by M. 
Ntcottc. normal, horse serum. Non-toxic to the Rabbits. 

XII. Strong Typek —Glucose, mannite, and saccharose fermented 
(acid only); maltose not fermented. Agglutinated by homologous 
sefum only. Most authorities consider it non-toxic, but the 
original Strong strain was very toxic to rabbits. 

IV, HiSs and Russell Type.- Glucose and mannite fermented 
(acid only); maltose, saccharose, lactose not fermented. Agglu¬ 
tinated' by homologous and Flexner serums, at times by Bhiga 
serum and normal horse serum. 

V. Metadysentery (<Cast ell ani) Type .—Differs irom all above 
groups in fermenting (slowly and acidity only) lactose in addition 
to glucose. 'Well agglutinated by homologous serum ; not aggluti¬ 
nated by Flexner and Shiga serum. Non toxic to rabbits. 

For more details on bacteria of the dysentery group the reader is 
referred to Chapter XXXVI., p. Less important types are Riiffcr 
and Willmore’s Bacillus El Tor No. i, Kaert hlei n’s Badllus dysenteries, 
^ Shiga’s B. dysenteries Tokio, Castellani’s Bacillus paradysentcricus, etc. 

) Hiss divides the dysentery bacilli into four principal groups;— , 

Group i: Ferments glucose only (Shiga-Kruse bacillus). 

. Groyjh '4 1: Ferments glucose and mannite {Manlius Y). 

3 ' : Ferments glucose, mannite, aud saccharose (Flexner - Manila 

Group 4: Ferments glucose, mannite, saccharose, maltose, and dextrine 
(Harrises bacillus, Wollstein’s bacillus). 

Leits, Kruse, and Shiga have called attention to the fact that while the 
fermentation of mannite is a reliable means ot differentiation, not so much 
' importance can be given to the fermentation of maltose, saccharose, and 
dextrine. 

and Neumann give the following classification:— 

, r. Shiga-Kruse;.,No fermentation of mannite, maltose, saccharose. 

V' ' a.- Flexner: Ferments mannite and maltose. 

3*. Strong:'Ferments mannite and saccharose. 

* 4. B.Y.: Ferments mannite; has mraction on maltose and saccharose. 

/ Bate has noted that the various ^strain*, may vary their fermentative 
V^hfliractor whdb passing through flies. < 
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Under the term B. pseudo-dyseniericns, Kruse described a non¬ 
lactose fermenting bacillus which is the cause of many outbreaks of 
asylum-dysentery in Germany. Later he used the term ‘ pseudo¬ 
dysentery ’ to denote every variety of dysentery caused by bacilli 
other than those of t he Shiga-Krusc type. 

Celli's H. coii dyscntericus, according to the original description, 
is motile, clots milk, and produces gas in some sugar media, and 
therefore caunot be considered 10 belong to the dysentery group. 
According, however, to more recent descriptions by De Blasi and 
others, some strains of the//, coh dyscntericus may not produce gas, 
and may not clot milk, and closely resemble Flexner’s bacillus. 

The true dysenteric bacilli may be differentiated from one another 
by their varying fermentative actions upon carbohydrates, by 
agglutination, FfoiFer's rein tion, and Castcllani’s absorption 
method. A table showing i lie character* ol the more important 
dysentery germs as well as other intestinal bacteria will be found 
in Chapter XXXVI., p. <^44. YVe wish l<> emphasise, however, 
the fact that the biological reactions of the baoilli are much more 
reliable than the fernu ntatixe changes. 

The dysenteric bacilli are distributed 111; by the faeces of 
persons suffering from the disease, but there ire also ‘dysentery 
carriers ’ in the true sense ol the word, who an rhaps not merely 
an important source of infection, but possibly the important factor 
in the dissemination of dysentery. 

Strong and Musgrave have proved that infection takes place by 
the mouth by feeding a man with pure cultures of the dysentery 
bacillus, which quickly produced an attack of dysentery, charac¬ 
terized by motions containing blood and mucus, from which the 
typical bacilli were grown. 

The most prevalent method ol infection is direct contact with a 
patient or a carrier, or with articles or more especially food con¬ 
taminated by them. The bacilli are conveyed from faecal matter 
to the mouth by the contamination ol food or drink, or the utensils 
tor preparing or ser\ mg t lie same. This method of infection is prob- 
ably common in hospitaNand asylums, cooks and all persons engaged 
in handling food being possible disseminators. Another method of 
dissemination would appear to be the dust, especially in places with 
badly polluted soils. Flics, a* lias burp experimentally demon¬ 
strated by one. of us, are capable of carrying the bacilli, and are 
therefore probably a prolific source of infection in tropical countries. 
Luckily the water-supply is very rarely intected. With regard to 
lower animals, Kruse and Bowman have, recorded spontaneous 
bacillary dysentery in monkeys, due to bacilli of the Flexner 
group, and Messcrschmidt lias'found a bacillus of Type Y in the 
faeces of apparently healthy rabbits, so that there may be a possi¬ 
bility that lower animals are of importance in the spread of the 
disease. 

It would, however, appear that the bacilli are capable of living 
in the alimentary canal without causing the symptoms of the 
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disease until the vitality of the host is lowered by some agency, 
such as a chill, an attack of diarrhoea, or some intercurrent disorder, 
when they are capable of producing their ill-effects. 

This carrier problem in the Aetiology of dysentery is of great 
importance, and though as yet it has never been conclusively proved 
that an outbreak has been due to a carrier, still it is known that the 
bacilli can be excreted in an intermittent manner by people suffering 
from mild relapses. The, dysentery carriers are' classified into— 
(1) healthy, (2) precocious, (3) convalescent, (4) relapsing, and 
(5) chronic carriers. The healthy carrier is rare, but May has 
round 22 out of 57*3 persons examined during an epidemic. The 
precocious are believed to be very rare. The convalescent and re¬ 
lapsing carriers arc well known, of which the latter art* of the greatest 
importance in spreading the disease. The chronic carrier excretes 
but few bacilli, but may be of importance in the spread of the disease. 
With regard to the geographical distribution of the principal forms 
of bacilli, it maybe stated that practically all of them seem to have 
a cosmopolitan distribution. • 

MtialogicalClassification of Pacteriat Dysenteries.- - An .'etiological 
classification of bacterial dysenteries has been suggested as follows:— 

1 . Due. to B. dysentericr. Shiga-Kruse-— Bacterial dysentery 
scnstl stricto. 

Tl. Due. to mannfie fermenting dysentery bacilli (Flcxner, 
Hiss and Russell, Strong}— Paradysentery. 

III. Due to germs having t lie general character of the dysentery 
bacilli; but slowly fermenting (acidity only) lactose and 
not agglutinated by Shiga-Kruse, and paradysenteric 
serums- Metadysenterx. 

Pathology. The bacilli taken into the body with food and drink 
pass to the intestine, in which they grow and multiply, and along 
the whole length of which they can be found. 'File researches of 
Flexner and Sweet have proved that the bacilli can abound in the 
small intestine, where no pathological lesion may bo found. In 
the bowel they give rise to the toxins, of which two are known— 
one which acts upon the lower bowel, and the other on the nervous 
system. Both these toxins are absorbed into the blood, but the 
first, being excreted by the large bowel, causes the lesions well 
known to be associated with dysentery, and explains the localiza¬ 
tion of these lesions. In the process of excretion this toxin first 
causes an exudation of lymph into jihe submucosa, and later into 
the mucosa. This lympfi coagulates, and is invaded by a cellular 
exudate, and in due course the glands and the tissue of th< mucosa 
and the muscularis mucosa. 1 are destroyed by coagulative necrosis, 
with thrombosis of the vessels. This fibrinous or diphtheroid 
membrane is at first most marked on the sumnfits of the ridges, 
and may not be found at the bottom between the ridges. It con¬ 
tains large numbers of micro-organisms ot varying characters, 
while the depths of the submucosa may reveal accumulations of 
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leucocytes, and the peritoneal coat may be (edematous, The 
micro-organisms destroy the fibrinous false membrane, which may 
separate off in flakes, tnus causing ulcers, which are at first supers 
ficial, but later become deep and extensive. After treatment these 
ulcers heal with the formation of connective tissue, thus producing 
a scar in the mucous membrane, which in due course becomes 
pigmented from the sulphuretted hydrogen of the bowel acting on 
the iron of the blood. The other toxin may attack the nervous 
system, causing peripheral neuritis. 

Very rarely do the bacilli enter the blood stream, and cause 
true septicaimia, though such cases have been recorded by Rosen¬ 
thal and Markwald, the latter observer stating that he found the 
bacilli in the blood and intestinal contents of a foetus which had 
been prematurely expelled from the uterus of a mother who was 
suffering from bacillary dysentery. Darling has actually grown the 
bacillus from the blood of cases of bacterial dysentery. Occasionally 
the bacilli affect the joints and very rarely the conjunctiva. 

Morbid Anatomy. --On opening the abdomen, the peritoneum is 
found in general to be normal, but the bloodvessels of the large 
bowel are seen to be injected, and the mesocolons may be infil¬ 
trated with lymph, or firm ami tibrmous. There may be adhesions 
of the sigmoid colon to tin- omentum, pelvis, bladder, or small 
intestines, while the splenic flexure may be adherent to the spleen- 
and surrounding parts, and tin- hepatic lexure to the liver. The 
caecum may show adhesions to the omentum, and more rarely there 
may be periciecal abscess. Signs ot a general peritonitis may be 
met with, and will generally be associated with a gaqgrenous or 
perforated condition of the intestine. 

The small bowel is usually normal, but may be hypersonic or, 
much more rarely, ecchymotic. The walls of the large intestine 
are usually considerably thickened and hyperaimic, and may at 
times be found to be gangrenous along a great or lesser extent of 
their course. On opening tile large bowel, the mucosa will be seen , 
to be covered with a coagulated exudate in the form of a false 
membrane, which is more evident on the summits of the folds, ' 
and is especially well marked in the sigmoid colon, the caecum, and" 
the ampulla of the rectum. Around the areas covered by the false 
membrane the mucosa is seen to be hyperaimic and cedematous. 
As a rule, numerous ulcers are also to bu seen, with clean surfaces, 
elevated edges, aqd a ba^e formed 'by the submucosa. These 
ulcers may be very extensive., leading to the separation of large 
sloughs, or may extend deeply into the coats of the bowel, causing 
perforation and peritonitis, or in less serious cases induce the 
exudation of much lymph into the peritoneum coat, which subse¬ 
quently causes jtdhegions. 

In post-mortem examinations of cases which have died from 
some other complaint it is not unusual to find the intestines matted, 
together in the pelvis, the omentum adherent to the colon, and the 
• colon to the bladder, etc. On opening such a colon it will be found 
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-scarred by did dark-coloured cicatrices, indicating the position of 
the heated ulcers of a previous dysentery. More rarely the cica¬ 
trisation may have proceeded to such an extent as to cause narrow¬ 
ing of the lumen 01 the gut, and still more rarely may the process 
lead to abscess formation in the adherent omentum, the pus of this 
abscess slowly working its way into the anterior abdominal wall, 
and so to the exterior. The ca-cum and other parts of the bowel 
mp.y show polypi protruding from the mucous membrane, a con¬ 
dition often called ' colitis polyposa.' 

In the epidemic diarrhoea of infants, the lesions which may be 
found are classifiable into hyperplasia of the agminated and solitary 
glands, superficial ulcers, lesions resembling those described above, 
or invisible lesions. 



Fig. 767.—The Colon in a Case of Ruillaky Pj^sentery. 
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Microscopically, there is at first an exudation of fluid containing 
but few cells into the submucosa, while the mucosa is congested, 
but the glands are seen to be quite normal; * A little later the 
exudate into the submucosa is seen to have formed fibrin, and,the 
vessels of this coat are noted to bo dilated, to contain numerous 
polymorphonuclear leucocytes, which may be seen undergoing 
diapedesis into the surrounding tissue. In thi^stage the exudate 
has also affected the mucosa, the glands and tissucM which may be 
seen to be undergoing coagulative necrosis. I11 a si ill later stage 
nothing is to be seen of the mucosa, and in bad cases of the sub- 
* mucosa, except fibrinous exudate, mixed with cells end blood- 
- vessels. . Qften, however, the submucosa shows dense collections 
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of leucocytes. Whore ulcers occur, the amount of exudate covering 
the muscular coat may be thin, while in other places it may be 
thick. The peritoneum is also generally infiltrated by a coagulated 
exudate. 

Symptomatology.— The different appearances presented by the 
bacillary dysenteries may be grouped into:— 

1. The acute type. 

2. The gangrenous type. 

3. The entoro-dysenteric type. 

4. Choleraic dysentery. 

5. Chronic dysentery. 

f>. Dysenteric diurrfnca. 

7. Dvsenleric infantile diarrhoea. 

I. AcuteBacterial Dysentery. The incubation varies from twenty- 
four hours to three or four day-*, and is, not well known in natural 
infections. Usually after an incubation of a few days, during which 
the patient may not*feel quite well, and may conjplain of constipa¬ 
tion or diarrh<ea, with loss of appetite aiid malaise, the disease 
begins with an attack of pain in the lower part of the abdomen, 
ana an urgent desire to defacate, which results in the passage of 
perhaps an ordinary formed feculent motion, which temporarily 
relieves the pain. Soon, however, another attack ol pain is felt, 
generally in the region of the umbilicus, from which it radiates to 
any part of the large intestine, and this is again associated with a 
desire to defecate and the passage of a motion which is composed 
of faecal iiatter, but may now l»e soft. The pain increases, and the 
desire to defalcate becomes more and more frequent, until almost 
constantly present. while any nourishment, however bland and un¬ 
irritating, at once produces a desire to defa'cate. After a time 
the patient sits almost continuously upon the commode, straining 
violently, and passing at first motions of fundent matter mixed with 
blood and mucus, and then blood and mucus mixed with a little 
feculent matter, and finally nothing but a little blood and mucus. 
As a result of the straining and the passage of numerous motions, 
the anusj becomes inflamed and very painful, and prolapse of the 
bowel is not uncommon, and adds greatly 1o the distress of the 
patient. The urine diminishes in quant itv. and therefore may show 
an increased quantity of urea, and at times may contain a trace 
of albumen. jPain is often complained of in the region of thebladdor 
during and Sifter straining at the commode. In slight cases the 
number of motions may be only about one every hour, but in more 
severe cases they number from fifty upwards, until they are passed 
almost continuously. This.constant pain and desire to defecate 
naturally weakens and exhausts the patient very quickly, for it 
prevents sleep and rest. 

in ordinary cases the tongue is moist and coated with a white 
fur, and usually the patient is thirsty, but not markedly so, except 
in bad cases. Nausea is often present, and there is nc^desire for 
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food, which is badly digested. There is often epigastric pain. 
Vomiting occurs, but is relatively unusual in cases which are 
taken in. hand early and properly treated. The abdomen soon 
becomes sunken and tender, especially along the course of the large 
bowel, but this tenderness may be restricted to certain areas only 
of that bowel. On careful palpation the thickened bowel may at 
times be felt, but usually it is too tender to allow such irfanipula- 
tion. With the numerous motions, it may be imagined that con¬ 
stipation would not occur; but this is not so, for the disease may be 
limited to the lower bowel, and as it is tile involvement of the 
rectum which causes the tenesmus and constant desire to defalcate, 
fa;ces may be accumulating in the higher region of the large bowel 
—a condition which may be recognized by the distension. Shiga, 
indeed, describes an ascending variety of acute dysentery, which, 
beginning in the rectum, spreads upwards along the large bowel, 
as well as a descending variety, which usually starts in the small 
intestine. The typical motions are composed of blood and mucus 
only, but in bad cases they may consist of a roddish albuminous 
fluid containing whife shreds. The typical dysenteric motions have 
no faecal smell, and microscopically show numerous micro-organisms, 
leucocytes, and red cells, and epithelial debris and cells. Usually 
there is some fever, ranging from <j<)° to 103'’ l*'. The pulse is quick¬ 
ened, and in bad cases may be not merely rapid, but irregular, when 
the heart will be found to be dilated, and perhaps luemic murmurs 
may be heard; but these symptoms are unusual, except in grave 
cases. The blood usually shows a diminution in the red cells, 
and a slight polymorphonuclear leueocytosis. The lungs arc usuallv 
normal. Delirium is unusual. 

If the patient is to die. the motions assume the serous character 
mentioned above, the pulse becomes rapid and irregular, the tem- 

f icratlire drops to subnormal, the motions diminish in number, 
liccough appears, and exhaustion ushers in death generally during 
the second or third week. 

If the patient is to recover, the motions become more ffeculeut, 
and the blood and mucus generally disappear, while the pain and 
tenesmus subside, the pulse returns to 1101 mal, the tongue.cleans, 
and convalescence begins about the end of one week in mild, or of 
one month in more severe cases. * 

2. Gangrenous Dysentery.-- 1 his most severe type of the disease 
may begin insidiously wit h some slight feculent diarrluea, which may 
not attract attention until suddenly, the patient becomes collapsed 
and dies within a few hours without the passage Of the typical 
motions. Thus a prisoner may stand in the dock throughout the 
whole day, aud then die in the night from gangrenmis dysentery, 
while his sudden death may awake suspicions of .suicide. 

The more usual history is that, during an attack of acute dysen¬ 
tery, the abdominal pain and tenesmus become very severe, while 
the motions alter their characters, becoming exceedingly offensive, 
and containing gangrenous sloughs composed of the mucosa and the 
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submucosa. These sloughs gray be small or large, and even at 
times may be tubular. The-iaol ions are now exceedingly numerous, 
and sometimes haemorrhage per'anum may take place. The patient 
becomes extremely exhausted,' the pulse small and frequent, the 
temperature falls to subnormal, ami the extremities become cold 
up to the knees and elbows, while the motions are passed in¬ 
voluntarily, and death takes place in some two or three days from 
exhaustion. Kecovery from an attack of gangrenous dysentery is 
extremely unusual, but when it does occur the pulse slows, the 
temperature rises, the motions become feculent again, and the 
urine, which has been suppressed, reappears. * 

3. Entero-Dysentery.- This \ ariety begins with one or more rigors, 
and a rise of "temperature to iuj° F. or more. The temperature 
keeps high, assuming either a continuous or a high remittent type, 
and is associated with n dry tongue, and a mouth covered with 
sordcs, foetid breath, headache, malaise, pains in various parts of 
the body, marked epigastric disturbance, and occasionally with 
ecchymoses under the skin in various parts of the body. The char¬ 
acteristic signs of abdominal pain and tenesmus?are absent, and the 



Fig. 768. —Temperature Chart of a Case of Bacillary Dysentery. 

SHOWINt. TIIL F.FFIXT OF SERUM TREATMENT. 

Chart by Archibald. 

motions, though containing blood and mucus, are mixed with 
considerable quantities of feculent matter. The mind is clouded, 
the patient becoming very stupid, sleepless, and at times delirious.. 
Abscesses may now appear in varying parts of the body, but ’ 
especially in the parotid or theischio-rectal fossae, while carbuncles/ 
bedsores, and peritonitis may also occur. Death usually ensues 
after a few days’ illness fiom exhaustion, toxaemia, or hyperpyrexia. 

4. Choleraic Dysentery. Castelhini called attention some years 
ago in the tropics, and again iecently in various war zones, to a 
type ol dysentery or serous cHarrha-a which is often mistaken for 
cholera. The onset is sudden, wit 1 1 rice-water-like or serous motions; 
there may by \ omiting, and the condition of the patient becomes 
-rapidly very grave. In most cases, however, a motion is passed 
now and then tinged with blood, and this clears the diagnosis. 

5. Chronic Bacterial Dysentery .—Chronic dysentery appears after 
an attack of acute dysentery which has apparently been cured, 
but in which, after a period of quiescence, diarrhoea appears; 
About five or six motions, composed of watery, evil-smelling, fecit* 
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lent matter rare passed per diem, a& may at times contain blood 
and mucus; or simply mucus. Aftefc a time these symptoms dis¬ 
appear, and the motions become formal, or there may be slight 
constipation. In due course, hbwevef, the diarrhoea returns, and 
these exacerbations recur for mionths andryears, and seriously affect 
the patient’s general health. The appetite becomes bad; the 
tongue red and smooth, or flabby and coated; digestion is*impaired, 
and fermentative changes cause the bowels to be. distended with 
gas; while luemorrhage, slight or severe, may take place from the 
nose or under the skin. Profuse sweats may occur at night, and 
tend ta exhaust the patient. Recovery may take place spon¬ 
taneously, or after treatment, or the diarrhoea, continuing fitfully, 
may gradually wear out the patient, who may die of exhaustion 
or some intercurrent disease. Some authorities believe that chronic 
dysentery may become sprue. We do not agree with them, although, 
of course, sprue may develop in a case of chronic dysentery. 

6. Dysenteric Diarrhoea.- The term ‘ dysenteric diarrhoea* may 
be applied to the non-bloody diarrhoea of chronic dysentery, and to 
those cases of diarrhoea which occur during an epidemic of dysentery, 
and in which the bacillus is either proved to be present in the 
motions, or the patient’s blood agglutinates in high dilution one of 
the dysenteric bacilli. The attack may in no way differ from an 
..ordinary attack of diarrhoea due to other causes, but is apt to recur 

and to turn into chronic dysentery. 

7. Dysenteric Infantile Diarr/uva. -Diarrhoea is an extremely com¬ 
mon disease among infants in the tropics, but has not yet received the 
attention which it lias m the United States, in Europe, and in Japan, 
where it is called ‘ ekiri.’ It is believed to be due to Flexner’s 
bacillus, or more rarely to Shiga-Kruse’s bacillus; while the 
symptoms resemble entero-dysentery, being characterized by be¬ 
ginning with vomiting, and "a rise of temperature from 103° to 
IOV’JF., a dry mouth, coated tongue, distended and tender abdomen, 
and the passage of motions containing fa-culent matter, often green 
in colour^ generally mixed with blood and mucus. The fever is of 
the remittent type, and as the disease progresses the child wastes, 
and may become convulsed or comatose and die, or may live for 
weeks, suffering from repeated attacks of diarrhoea, and finally die 
frdm exhaustion. If recovery is to take place, the temperature 
declines and the diarrhoea ceases, but the child is left in a pale and 
emaciated condition, from which it takes months to recover. 

Complications. —Peripheral neuritis is not uncommonly met with, 
generally in a mild form, and often confined to one nerve. Arthritis 
and polyarthritis arc also not uncommon, while inflammation of 
the tendon-sheaths may also take place. In entero-dysentery 
parotid buboes are not uncommon, while abscesses in other parts of 
the body and peritonitis may develop. In gartgrenous dysentery 
haemorrhage may be a serious complication. Typhoid fever may 
occur at the same time as a dysenteric attack, and is a serious 
complication. We have met with several cases of appenditicis 
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developmg in people convalescent from dysentery. Conjunctivitis 
and iritis have been recorded. 

Sequeto.—One of the most important sequels of dysentery, to 
which Cantlie has drawn attention, is stenosis of the large bowel, 
and more particularly of* the sigmoid flexure, due to cicatricial 
contraction of the healing ulcers. The symptoms are the onset 
of an insidious constipation, associated in due course with a sensa¬ 
tion of distension in the abdomen, loss of appetite, and nausea. 
The constipation is apt to alternate with attacks of diarrhoea. 
In due course the constipation become*-, severe, and is accompanied 
with recurrent attacks of colic, in which the pain may be localized 
or radiating, and sooner or later vomiting occurs. On inspecting 
the abdomen a swollen region may be observed, and the attacks of 
colic may be seen to be associated with visible peristaltic move¬ 
ments, while more or les*- tneteorism occurs. Succussion sounds 
may be heard over the dilated bowel. This condition is serious, 
and must be energetically treated. 

According to some author?.. ‘ sprue ' is a sequel to dysentery, anti 
we have, in fact, seen sevci.il cases of sprue developing in patienls 
who have been suffering from chronic dysentery. We believe, 
however, the two diseases to be of different {etiology. 

Diagnosis. - It may be of advantage to say a few words, first, 
on the diagnosis of dysentery in general. In presence of a patient 
suffering from abdominal pains, with frequent stools containing 
blood and mucus, the practitioner is, as a rule, justified in making the 
generic diagnosis ‘ dysentery.' 

Next the specific diagnosis must be made-- viz., what type of 
dysentery is the patient suffering from. For practical purposes it 
is sufficient 111 the enormous majority of cases to keep in mind the 
following types: ama*l>ie dysentery, ciliar dysentery, bacterial 
dysentery. A particle of the mueo-pus, immediately after evacua¬ 
tion, should be examined microscopically, anti this examination can 
bo carried out with great'advantage at the bedside by means of 
a portable microscope. If the microscopical examination shows 
presence of amarine of the histolytica type, especially if containing 
red blood cells, the diagnosis will be amtrhic dysentery. If amteba* 
of the histolytica type are absent, and tiliates of the balantidium 
type are present, the diagnosis will be ciliar dysentery. If on pro¬ 
longed and repeated examination, aimebic ;md ciliates are absent, the 
diagnosis of probability will l>* bacterial dysentery. A probable diag¬ 
nosis of bacterial dysentery can be made also by the practitioner who 
is not in position to carry out microscopical examinations, if emetine 
does not make the dysenteric symptoms disappear within three days 

The diagnosis of bacillary dysentery lias to be made with special reference 
to pseudo-dysentery Mirl* amoebic dysentery, especially when there is blood 
and mucus in the motions, and from the various forms of diarrhoea when these 
signs are absent. 

With regard to pseudo-dysentery, cancer and syphilis of the rectum and 
inflamed haemorrhoids may give rise to tenesmus and the passage of blood 
and mucus, but can be differentiated by the history and by an q^amination 
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of the rectum. Cancer of the colon and intussusception may also cause the 
passage of blood, with or without mucus and with or without tenesmus, but 
the history and a careful abdominal examination, together with the discovery 
of a localized swelling, should serve to distinguish these affections. Para¬ 
metritis on the left sioo may cause diarrhoea, and more rarely the passage of 
blood and mucus, but the absence of tenesmus, the presence of pain more at 
the side of the uterus than in tho sigmoid colon, should indicate the necessity 
of an examination per vaginam or per rectum, when the nature of the case will 
be cleared up. Acareful examination of the faeces should exclude such causes 
as fish-bones injuring the rectum. Mercurial poisoning can be distinguished 
by the history, the presence of salivation, etc. The diagnosis from amoebic, 
balantidic, and the other dysenteries oi animal origin can only be made by 
the careful microscopical examination of the faeces, when the absence of these 
parasites will be made certain. The absence in dysenteric stools of Cliarcot- 
Leyden crystals and presence of very abundant cellular exudate with 
macrophages and preponderance of polymorphonuclear* points to the con¬ 
dition being bacterial rathei than amoebic. 

Positive diagnosis can, however, only be made by a bacterio¬ 
logical examination of the fa-cos and the determination of the 
specific bacillus. Agglutination tests with the patient's blood are 
not of much use in acute cases, as agglutinins aie not piesent in the 
blood the first few days of tin* disease. 

For the bacteriological diagnosis a shred ol mucus or pus is smeared over 
a plate of MacConkie's bile - -salt-lactose-neutral-red agar, by.meansof a bent 
glass rod or Kruse's platinum pencil. 

Two more plates of the same medium .ire prepared m a similar xnanuer 
without recharging the rod or pencil. 

'Any white colonies which develop are tu ether investigated as to their sugar 
reactions, and by using thu agglutination and absorption methods. 

The following method will he found useful: - Twenty white colonies are 
selected; m this way we discard all lactose rapid fermenters. From each 
colony one glucose peptone water (or glucose agar) and a litmus milk arc 
inoculated After sixteen t n t wt nt y-foui bom s at < 5 0 C. t o \ 7 C. the glucose and 
milk tubes so inoculated are examined' all 1 he strains which have produced 
gas or clotted milk are discarded. In this w.iy we discard all germs of the 
genus Salmonella, Lankmdes (p 03S). etc . and we retain only the strains 
which do not produce gas in glucose and do not clot milk. 11 a germ does 
not produce gas in glucose, as a rule it does not produce it 111 any other carbo¬ 
hydrate, and therefore we may say that we are left with strains wliieh do not 
.produce gas in any sugar and do not rapidly clot milk, and which, therefore, 
if they are bacilli, must belong to one of the following groups:- («) Eberthus 
(p. 030), (b) Alealigenes (p. iiv>). (0 Vihiiothnx (p (d) nysentery- 

metalkaligeucs group into. From the glue ose tulws hanging-drops are 

made; all germs which are not bacilli an- discarded, and similarly all motile 
germs. In this way we shall retain only germs which are non-motile bacilli, 
which do not produce gas in any sugar, and do not clot milk—bacilli, 
therefore, which belong to the dysentery (glucose acid) and mel.tlkaligencs 
group (glucose not acul). Those which ferment glucose (acidity only) are 
further investigated, and agglutination reactions are carried out, using 
Shiga, Flexner, and other dysenteric sera 

At times it will be found of advantage to use the so-called Castellan i’s 
contemporary gas-agglutination test. Tubes of glucose peptone water with 
Durham's fermentation small tubes aie prepared, and two or three drops of a 
mixed serum, Shiga-Flexner, Hiss, etc., added. TWVnJy white colonies are 
inoculated in twenty such tubes. If any of these tubes, after twelve hours 
in the incubator, shows absence of gas and presence of agglutination, a diagnosis 
of bacterial dysentery can be made, though not of what variety of bacterial 
dysentery. It must be remembered also that there are rare strains of dysen¬ 
teric bacilli sfhich are not agglutinated by any of the usual antidysentery sera. 
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We wish to emphasise t^e fact that simple agglutination is not sufficient- 
to diagnose that a certain hf^illas is a dysentery bacillus. As shown by Levi - 
della Vida, by one of og, agd-other observers, it is not at all rare to isolate 
from dysentery patients bacilli which an' extremely well agglutinated, say, 
by Shiga serum, but which produce gas in glucose. Notwithstanding tne 
opinion of a few authorities, such germs cannot be considered to be true 
dysentery badllli, traey are nosoparasites or secondary invaders. Hence the 
importance of carrying out fermentation tests in addition to serological tests. 

To the bacteriological diagnosis ol bacterial dysentery may be applied also 
Castellani's halvserum method .is used for the diagnosis of cholera, A large 
number of the white colonics from M.icConkey plates are inoculated in a tube 
of peptone water containing a lew drops of lactose non-fermenters agglutinating 
polyserum (excepting the dvsenterv group! In theory all non-lactose fer¬ 
menters. apart from the dysciitcrv bacilli, will lie agglutinated, while the 
dysentery bacilli will grow difltisclv; in practice, however, many difficulties 
are met with owing to the gwat difficulty in producing an efficient 
poly serum. 

Finally, wo wish to call attciitiorf to the necessity of carrying out 
the bacteriological examination for dysentery on stools absolutely 
frpsh, as soon as evacuated, plates being made at the bedside anu 
then sent to the laboratory. Tf this precaution is not carried out, 
a very large number of cases will give negative results. 

Prognosis.- -Ill the milder torms of acute dysentery, the prognosis 
is good, recovery being the rule, hut the death-rate of severe acute 
dysentery is high, while the prognosis in gangrenous dysentery is 
very bad. As an average, the mortality of the various forms 
may perhaps range from 12 to 25 per cent., for there is no doubt 
that in Ceylon and other tropical countries dysentery is a more 
potent factor in the death-rate than malaria, though the. latter 
may cause more illness. 

The site of the disease is also a fact or in determining the prognosis, 
being as a rule better if it is situate low down, and worse if high up 
in the bowel. According to Kruse, Shiga, Duval, Dopter, and our 
own' experience, early serum treatment lessens the mortality 
and therefore improves t lie prognosis. V 

As regards age and sex, the prognosis is better for adults than*' 
for children, and for men than for women. The European or' 1 
new-comer into the tropics suffers' more severely than the ij; 
native resident race, but this racial difference is merely Tglative. i 

Treatment. —In all cases, however mild, the patientyfehdUIa ber 
kept at rest in bed, and the urine-bottle and bod-pan must be used. 
The latter should preferably be slightly warme-d before being used, 
especially in coo] climates. * Damp cotton-wool should be sub¬ 
stituted for sanitary paper, in* order to prevent irritation of the 
region of the anus. ” * 

All motions should be disinfected, after having been seen by the 
pliysician, with Jeyes’ fltiid or carbolic acid, and they should also 
DC protected fromc files. It is, however, most necessary that the 
motions should be saved for tin* physician to sec, because, they pure 
extremely important in judging the progress of the case. 

In very mild oases the bowels should bo cleansed by an initial* 
dose of one tablespoonful of castor oil, which may beaaministered , 
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jhnfeat brandy, With or without & lew cbr«p%of liquor opii sedativus 
or tincture of opium, and this should be'followed a few hours later 
i y;the administration of astringents, suqh a< bismuth salicylate 
S grains, and salol 5 grains, made into cachets, ana taken every two 
or four hours at first, and jess frequently when tfc character of the 
motions improves. In these mild cases tenesmus.rarely, requires 
any special treatmenti'andrectal injections are well borne, ana may 
be administered twice daily, though in most cases they are un¬ 
necessary. These injections should consist of either boric acid 
(1 in 100), which is probably the best, salicylic acid (1 in 500), tannic 
.acid (1 in 500), normal saline solution, or borax and bicarbonate 
of soda (5 grains of each to the ounce). In administering these 
erierhata, the patient should lie on the left side, with the buttocks 
■ elevated on a pillow and the head placed low. A soft rectal tube 
should be smeared with vaseline and passed as high up the bowel 
as- possible. Two pints of the enema are now run in by gravity 
frtim a glass irrigation vessel, and should be warmed to a tempera¬ 
ture of about 9< J to ioo° F. The enema should be retained as long 
as possible. This treatment, with an appropriate diet, soon gives 
relief, the pain disappearing, the motions becoming fa.*culent. 
During convalescence a tonic of hydrochloric acid, cinchona b&rk, 
and gentian is found to be very serviceable. 

In Severe oases the serum treatment should be used as soon as 
possible, though at times it is useful to precede it with 4 doSc of 
castor oil and associate to it the saline treatment. Kruse’s serum, 
Shiga's sehim, the Lister Institute serum (Todd), and that pi the 
Pasteur Institute (Vaillard and Dopter), are all good. -A' p 61 yvalent 
serum, such' ns'that of Shiga, is preferable in those cases in which 
a complete act illogical diagnosis oi t lie malady cannot be made. 

The serum, ip. our experience, should be given in large doses; thus 
that from the Pasteur Institute and the Lister Institute shypuld.be 

J 'ivcn in 20 c.C. tOStO c.c. doses twice daily, and in veiv severe cases 
our times daily.. The injection should be made under the skin of the 
;abdomen or flank‘d using the ordinary aseptic precautions. These 
^injections, as a rule, need not be continued after the second or third 
'day. They, qlay be followed by urticarial-like eruptions and pains 
m the jpinits. Cakium chloride or, better, calcium lae.tp.te in doses 
of gr. x? may be aoniinistered if these symptoms are severe three or 
four times daily.>■ When the blood and mucus have disappeared 
from the stools, sdiol (gr. x. every four hours) or the ordinary astrin- 
. gents,'such as bismuth subnitrate, cr tannalbin (gr. x. to xv. every 
two hours), should^; nrcs&ibcd. 4 

Our rules for tho administration of the polyvalent serum arc: — 

I. In mild cases inject one dose of 20 c.c* 

II. In cases of medium severity inject two doses daily of 20 c.c. 
for two days. * C 

III. In severe cases inject 40 c.c. twice or thrice a day for two 
jr three or four odnsecutive days. 
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As a rule the serum treatment should not be continued for more than .ipu* 
or five days, and it should not be repeated later on, or symptoms of, 
anaphylaxis may develop.' 

Jhe serum has'pften & marked effect upon the disease, hastening 
the cure, ameliorating the symptoms, and reducing the mortality, 
but it must be.admitted that in certain cases it has practically 00 
action Whatever. 

When the serum treatment cannot jbe carried out, the saline 
treatment is, in our experience, the mtost useful. Two drachms 
of magnesium sulphate and j drachms of sodium sulphate, dis¬ 
solved in an ounce of water, chloroform water, or peppermint water, 
should be administered, and 1 hen 1 drachm of each should be given 
every two hours, or half dose" every hour, until the motions become 
feculent. 

There is generally consult*] able pain in .these more acute cases, 
and therefore a fomentation sprinkled with laudanum should be 
applied to the abdomen, and the tenesmus should be relieved by 
suppositories oi morphia or oi cocaine. If these remedies fail, 
then hypodermic injections of morphia or of>ium (gr. 4) by the 
mouth must be given, for it is a most important factor in the treat¬ 
ment that the patient should not Mtffer morcHhan can possibty be 
avoided from this distressing symptom. If prolapse of the anus 
or rectum occurs, it is important that this should be reduced and re¬ 
lieved by an astringent ointment, such as hazeline or gall afcnd opium. 

Rectal injections may be given, as described abo^c, but in sensi¬ 
tive cases it is as well to pass in a second tube alongside the enema- 
tube, so that, instead oi the inflamed bowel being distended by the 
injection, it may be simply washed by the irrigation of the boric 
lotion. * 

During the treatment of the seven- acute forms a great danger 
is to stop the saline treatment too quickly, and to allow constipa¬ 
tion t6 occur, by which is meant that, though the patient may 
be having fifty to a hundred motions per diem, stilli feculent matter 
is being retained. On the ot her hand, there is danger in continuing 
the sahne treatment too long, lor in our experience this should be-; 
stopped on the third day if t here is no improvement, and also when 
the motions become serous. 

After the acute stage is over it may be fonhd useful to employ 
some astringent drugs, such as tannalbin, 15 grains every two hours, 
or large doses of bismuth subuitratc (gr. xv. to xxx., with or without 
salol (gr. v. to x.), every two hours, in cachets or emulsion,tmd an.,, 
enema of boraoic or tannic acid (J to 1 per cent.) per rectum may be 
administered. 

If thefe is a tendency to chronicity, fresh Bael fruit may be 
given. It must, however, be both fresh and ripe, and should be 
prepared by being boiled, and then shredded with a fork into 
warm milk, pressed and strained, and then % little sugar added. 
A tumblerful of the milk extract of Bael fruit may be taken 
twice daily. 
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Tincture of Mansonta ovata in 1-drachm doses is also recom¬ 
mended. Other remedies resembling the above are the roots of 
Pelargonium tuberosum and P.jlabcllifolium. 

With regard to individual symptoms, collapse should be treated 
by the hypodermic injection of saline, hemorrhage bv calcium 
lactate. ' ' 

Very severe cases, involving tlie whole of the large bowel, ami gangrenous 
cases may be treated by appendicostomy ami washing out of the bowel with 
a weak permanganate or boric mill solution. 

The simple operation is* performed as follows: -Tin* p itienl is placed under 
chloroform, after the usual antiseptic preparation ut the area of the opera¬ 
tion. An incision of about 3 inch's 111 length is made 111 the usual site for 
the operation of appendectomy, and, the layers of the abdominal wall having 
been incised, the peritoneum is candidly opened, and the appendix is searched 
fo» and brought forward into the wound, so tlull about 1 inch protrudes. 
Here it is stitched by four st itches to the muscles. The wound is now closed, 
the appendix being fixed to the skin by a couple nl stitches The wound is 
now dressed aseptirally with a tlun Liver ol wool and covered with collodion. 
The tip of the ap|>endix is now lenmvcd and .1 No Mm Xo. (1 cat hot e r inserted. 
The wound is now drfcsscd autiscptir.dly and left for twcnty-foui hours, at 
the end of which time a large tubs' i-. placed 111 the rectum, and the whole 
bowel is irrigated with l percent solution of 1 near Inmate of soda to remove 
the mucus, and then with a lx>i:u-ir and lotion, 1 drachm to the pint. This 
is repeated daily, but if the case tends to Imvoiho tliionic a solution of silver 
nitrate (5 to jo grains to the pint) is ie 

When the cure is effected, the small ml i.s easily closed. 

Other methods 0/ treatment include tb ilomel treatment much praised by 
Schculx: and Kart ul is, <1 nil begun Ion go by the Indian physicians, and 
among the various forms in winch it has 11 a pplicd. Twming’s pill of calomel, 
blue pill, and ipecacuanha used to In* y »elebratert. I'lehn recommends 
that, after a preliminary dose ol east01 ul, J gram ot ilomel be administered 
hourly until twelve doses have been ta eu during the day The treatment is 
discontinued during the night, and ii-\ eated 111 the same manner during the 
second and third days, after winch bsmutli sul irate is given 111 (i-gram 
doses hourly during the day lor .1 long x-rtod ol tunc. 

Yellow said• min, 0*3 gramme in M gr mines ot olive oil. a limnistercd three 
times a day, has been recommended tv Drake. Mus ;r,ivc recommends that 
acetozonc (strength 1 in 5,000; aerated it neccssaiy) should lx: freely drunk, 
so as to prevent fermentation in the stomach and bowels. T11 all cases a mouth¬ 
wash-—, 1 g., glyco-t hymolme - should be ordered. During convalescence the 
great point is to prevent chills and indiscretions in diet, which may induce 
attacks nt diarrhiea. Turpentine d'loi.d and stvracol, especially in com- 
liination with castor ml, have lx-eu recommended by some. 

Cyllin and other similar disinfectants have lieen advised, but hav not given 
any very good results in out experience. Bolus alba has been ad' tented 

Various colloidal silver pn-p.ir.itions have lx-en recommended 
f Thejsour-milk treatment may ho tried in subacute or chronic ises, with 
sauerin, lacto-bacillin, fermenlactyn, or ;my other preparation on f he market, 
or by using the ferment as prepared by tlie natives of the country. Consti¬ 
pation is counteracted by small doses of castor oil. liquid paraffin, Carlsbad 
salts, Hunyadi J&nos, Apenla wafer, or enemata, but if of a marked nature 
should arouse suspicions of stenosis, especially if the ordinary laxative remedies 
do not ameliorate the condition. IJiidefir these circutn^ances sigmoidoscopy 
should be performed, and the stricture dilated by bougies or catheters. 

Treatment of Dysenteric Infantile Diarrhoea.—The treatment of 
infantile diarrhoea and of dysentery in children is best conducted 

by administering a small dose of castor oil (oi- to 3 d.), followed by 

* 1*7 
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calomel (gr. 1 ) or grey powder (gr. |), every hour until six dos6s 
are given in a child of two years of age. The dosage may. be 
decreased or increased according to age. Afterwards astringents 
such as tannigen (gr. iii.) or tannalbin (gr. v.) may be given every 
two to four houis. 

Jn severe cases, due to the Shiga-Kruse or the Flexner bacillus, 
serum treatment is the best, 5 to 10 c.c. being injected twice'daily. 
The diet should be altered from milk to albumen water, whey, 
diluted meat-juice, or clear soup. 

Pain must be combated by hot fomentations, and convulsions 
by bromides given in gr. xv. as cnemata, or in small doses by the 
mouth in albumen waler. Chloroform may require to be adminis¬ 
tered, while some author s recommend minute doses of morphia.. 

Treatment of Chronic Dysentery.— The treatment of chronic 
dysentery varies, for sometimes the malady is easily amenable 
to the treatment" laid down for mild cases of acute dysentery, 
while at other tim^s many remedies may be tried without success. 
After an initial dose of castor oil, tannigen, 3 to 8 grain, or 
tannalbin in 10 to 20 grain doses, in cachets, may be tried three 
to six times a day. I11 old-standing cases pilula plumbi cum ‘ 
opio should be given twice a day. Serum treatment should also 
be tried during the exacerbations, as indicated above. Bad fruit, 
the rind of the mangosteen, simaruba bark, etc., are all useful in 
this condition, and the lavage t rcatment is more useful than in acute 
cases. Rectal irrigations should always begin with 2 pints of 
1 per cent, solution of bicarbonate ol soda to remove the adherent 
mucus, and then the medicated enema may be administered, and 
may consist of boracic acid (1 per cent.), followed by an enema 
containing bismuth suhnitrate and sodium salicylate suspended in 
a pint or less of mucilage, silver nitrate (.] to 1 grain to the ounce), 
copper sulphate (2 grains, with 5 minims of tincture of opium to the 
ounce of water), tannin (0-2 to 0*5 per cent.), resorcin (1 to 2 per 
cent.), creolin (1 drachm to the pint), lysol (1 per cent.), or formalin 
(1 in 5,000), may all be used. Silver nitrate, however, gives the •• 
best results, gr. x. to the pint. Albargin (1 in 500, 1 in 1,000) has 
also been recommended. Perchloride of mercury (1 in 20,000) > 
should not be used as a rectal enema, as it is dangerous, and may 
increase the symptoms instead of diminishing them. In chronic 
or subacute obstinate cases the vaccine 'treatment first introduced 
for dysentery by Castellani and Greig may be tried, using vaccines 
prepared from the dysenteric b&cilli isolated from the stools of the 
patient. Forster has tried this treatment also in acute cases. In 
our expedience it gives good results in several cases of the chronic . 
Jtypei blit in acute dysentery is much inferior to the serum and saline 
treatment. If all these methods of treatment fail, appendicostomy 
should be tried. 

Diet .—There is no point in the treatment of dysentery of greater 
importance than the diet. The bowel requires physiological rest/ 
and therefore, in very severe cases, the diet must be restricted 
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to albumen water and whey, and brandy given only if absolutely 
necessary. 

In milder cases the diet should consist of milk, which must be 
diluted With Perrier, soda, Vichy, or barley water, or may be mixed 
with powders of sodium bicarbonate (gr. vi.), potassium bicarbonate 
(gpr. vi.), sodium chloride (gr. iii.), or sodium citrate (gr. xl.), to the 
pint of milk, and less in proportion. Arrowroot made with water 
or milk, at first thin and later thick and flavoured with a little 
brandy, is most useful. Benger’sfood and Horlick’s malted milkare 
also useful. Strong meat-essences and alcohol should be avoided. 

In all severe cases the food must be given in small quantities 
every two hours, about 4 ounces at a time, and must be taken very 
slowly, and should be neither very warm nor cold. In chronic 
dysentery this milk diet is of the greatest importance, and may, 
as already stated, be supplemented by the soitr-milk treatment. 

When convalescence begins, chicken-broth and milk-puddings 
may be added to the diet, and then lightly-boiled eggs and toast; 
then chicken, cream, and fish; but for a long time, only white flesh 
should be alhwed, and not much of this, for the diet should for 
several weeks consist largely of milk foods. < )f especial importance 
in convalescence is the chewing of the food, and care must be taken 
not merely that the teeth are in good order, but that the patient 
is directed not to swallow any tough or very fibrous piece of.food. 
Fruit must be avoided for a long t ime. 

Prophylaxis. —One of the important prophylactic measures which 
is at present but little used, owing to practical difficulties, is the 
isolation of the convalescent until three bacteriological examinations 
of the faices give a negative result. Another is the search for dysen¬ 
tery carriers in a locality in which the disease is endemic or occa¬ 
sionally epidemic. The treatment of a carrier must be the same 
as for a case of chronic dysentery, but here vaccination will be 
distinctly useful. The persons to be suspected are those with a 
history of dysentery, or with a history of having nursed a case of 
dysentery, and people occupied in the cooking or handling of food 
materials. 

Another very important measure is the destruction by burning or 
the disinfection of tin* dysenteric mution by either crude carbolic 
acid or by Jeyes" fluid, together with its careful protection against 
flies before its final disposal. 

.^The personal prophylaxis consists in drinking only filtered and 
boiled water, ana using the same fof cleaning the teeth, in avoiding 
salads and fresh vegetables and unripe fruit, and in carefully 
washing the'exterior of any fruit. 

With regard to public prophylaxis, a modern method of collecting 
and disposing of the sewage of towns is necessary everywhere in 
order to prevent the disease from spreading, and there is no doubt 
that for this purpose the best method for tropical towns is the 
Shone or pneumatic system, as introduced into Rangoon, Bombay, 
and Karachi. 
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Good scavenging and strict hygienic laws are necessary to prevent 
the breeding of fiic.s, and il .in epidemic of dysentery occurs, a 
special crusade against the common house-fly, if not begun before, 
should at once be undertaken, as has been done for other reasons 
in Liverpool and elsewhere, especially in America. 

Dust should be diminished m the warm dry weather by the 
efficient watering and brushing of the roads of towns, and in this 
water some cheap disinfect tint such as permanganate of potash 
should be used, especially tor the more important streets. 

l'he drinking-water of all large towns should be filtered, though 
it must be admitted that this alone is not a sufficient safeguard 
against a water-borne epidemic 

Vaccination - -Owing tn bacterial dysentery 1 icing clue to several different 
bacilli, and owing to Uu* Kiel th.it the Shiga-Kiuse bacillus is very toxic the 
preparation ol <m rfln lent vuu me giving a not too seven* reaction is difficult. 

Hroth (. lilt arcs Vacant'- Antidvsenteiy vat dues prepared with broth 
cultures .should never be Used, as they gi\e rise to an extremely severe local 
react ion, with .*! time^ alisress loiin.itioii 

Peptone Water Vaauh - t'astrll.mi, m ii|o.|, prep.ycd a mixed peptone 
water van me which g.i\c: J.mly satisfactory results The preparation was 
as follows; -The* Shiga-Kruse lui illus an ‘ three other species of dysentery 
liaeilh were giown in peptone walei tub for three days at 15 0 0. They 
were kept tor an hour at the temper.it me ^“-iio 0 ('., and then mixed, three 
parts Shiga-Kni'i- and out pait of «*ai li ot * other,. Ol the resulting mixed 
vaeune i c, c fsonietlines £ e c..) was mjei .1, the inoculation lx*ing repeated 
alter a week ot t wo ’1 he reaction was not severe*, loiter CastelLiiu prepared 
the* same vaccine with.ml healing, adding ■.imply A jx*r tent. carlxilic. Accord¬ 
ing to Cast ell,mi, tin* very mm li less maiki-d lead ion noted than when using 
broth vacunes, is not uurelv due to the tact that |>epleme water culture*, 
contain lower liacilli than bioth c ultuies. 

Carholisetl I.inulsnoi Mi.it it Wutun Nine loi- Castcllani has used in 
Covlon a cat lioh/eil mixed van me emit.lining H. dvsenlert/r Shiga-Kru.se, 
Hiss-Russell Y, original He .xner, Ceylon Mexner-like No. 1 (x*ylon Flexner- 
like No j. I he piepaiation ot this mixed tan me is as lot lows: The indi¬ 
vidual vaccines are prepared by making emulsions from twenty-tour hours* 
old ug.ii cullmos in normal salt solution (u*j^ jk*i c,c*iit.), to which 0*5 per 
cent, ot eurliohc and lias lieen added,ami the individual vai.cnu*s arc standard¬ 
ised 111 such a wav as to emit.1111 per c.c 1,000 million germs. These 
mono vaccines sostand.11 dized ;ue mixed 111 equal parts, so tluit 1 c.c. of the 
mixed vaec'ine will contain 125 millions of each of the* organisms used. Of this 
mixed vaccine 0*5 to o*o c c is given hypodermically the first time, and the 
same or double* the ,1111011111 alter a week. Agglutinins generally develop for 
all the inoculated germs, but then amount is not high, and may lie inconstant 
and iricguiar, but the same 1n.1v lx* said ot simple) monovaccines, Shiga. 
Flexner, ett. • B 

It is essential to prepare the* \<uciiic with strains which, though rich in 
antigen, arc* only slightly undent. ,li is ext 1 emcly rare* to come across sncli 
a strain of Shiga- Kruse* A l*irge sc*ric*s ol strains ot this species arc inoculated 
into rabbits, and the least virulent, provided it is rich in antigen, is kept 
permanently as a stock culture to prepare* the. vaccine 

Combined Carbolizcd Dysentery and Typhoid and Para A and Para JJ Vaccine. 
—This vaccine has been prepared by Gistellani, in 1Q13, following this 
technique:—The* individual vaccines arc* pre*paicel by making emulsions from 
twenty-four hours' old agar cultures in normal salt solution (0*75 per cent.), to 
which f per cent, carbolic has been added. The mono vaccines are then 
standardized as follows;—Typhoid vaccine 4,000 millions per c.c., para A 
i.ooo. para B i.ooo, Shiga i.ooo, Flexner i.ooo, lliss-Russell \ 1 000, Flexner 
Ceylon (No. 1) 1,000, Flexner Ceylon (No. 2) 1,000. The monovaccines are 
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mixed in equal parts. The mixed vaccine will therefore i.oniain 200 million'? 
typliq^l and 125 millions each ol the other og.mmms used. Ol this vaccine 
0*5 to o•(> c.c. is given hypodermically the lirst time, and the same or double 
the amount after u week. The reaction is somewhat more seveic than alter 
inoculation with the triple typhoid para A and para B vaccine. 

In the preparation ot the vaccine it is nec.ess.iry to use a selected stiain 
ol Shiga-Kruse, as little virulent as possible. 

Sensitised Vaccine.- - An emulsion in normal saline is made frftm twenu - 
four hours’ old agar cultures. To the suspension is added some undiluted 
dysentery serum, and after twenty-four hours it is centrifuged and the serum 
and saline pipetted oil The sediment is washed in normal saline, and then 
a suspension is made in Ircsh saline containing 1 per cent, carbolic, and 
standardized to contain 100 million bacilli or more, J c 1. is injected the first 
time, and the same or double t lie dose a week later. 

A sensitized dysentery vaccine was first prepared and used by Broughton 
Alcock in iyi.j. it has Ixvn used later by oilier observers, and experiments 
on it have been carried out recently by Gibson. The reaction is much less 
seveie than using broth vaccines. 

Serum-Vacriur hi Japan a \accine has been given mixed with anti- 
dysenteric. serum, with the object ol neutralizing tin* bat diary endotoxin 
with the anii-emlotovin present in the serum The injection ol such scrnm- 
vaccine does not give use to anv production <»l agglutinins, and the doubt 
has arisen, to whit li Gibson lias called attention that the jntiseium might 
neutralize all the antigenic properties of the vat < me. lx*sides neutralizing 
the toxin. 

(tibsnn's ‘ AbinrWd-St'rum Wuanv.' Gibson mixes 1 lie dvscnteiy v.it cine 
with autulysentery scrum from which the agglutinins anti other antibacterial 
substances have lxvn removed bv means ol f.isiellam's absorption method. 
Suspensions in normal saline art- in ule bom agai t nhiires ol Shiga-»Krusc*, 
Flexner, and Y; they .ire standardized, ami then mixed 111 such proportion 
that 1 c c. of flic mixture will contain 2 000 millions Shiga- Kruse. 2.000 millions 
Idexiier, 2.000 millions Y 

Trivalent antidysenterv serum (Shiga-l ; lexn«*i ) is absovlKsl with Flexner, 
then with Y, then with Slnga. It is cciitnluged and filtered tlinmgh a 
Chamlierland. The lilleretl strum is then so diluted that 1 c.c. ol the resulting 
dilulmn will contain o*.j ol serum. The diluted serum and the vaccine arc 
lilted into twin noii-c oinuuinicating phials, which are joined together 
The inoculation is carried out as follows- «»-23 c.c. is aspirated in the syringe 
from each phial and infected siilx-utaneouslv in the usual way- The first 
dose contains Shiga 500 millions, J-'lexner 500 millions. Jliss and Bussell 500 
millions, anti o-io absnrlx-d serum. A week later double the amount is 
given. This alisorlx-tl serum-vaccine gives only a very moderate reaction, 
and seems to induce in the blood ol the inoculated persons a satisfactory 
amount of antibacterial substances as well as antitoxin. 

Dysbackta. - This is a vaccine prepared according to a special method by 
Boehnckc. . 

Ltpavacutte - A vaccine consisting ol an oil emulsion of dysentery bat 1II1 
lie? been prep iretl according .to Iz* Mmgnic's method The reaction is said 
to be mild. 


C. PSEUDO-DYSENTERIES. 

Definition.--- -Pseudo-dysenteries are diseases other than those 
defined above, which give rise to diarrhoea, with the passage of blood 
and mucus in the motions, and are sometimes associated with 
abdominal pain and tenesmus, and may readily, on superficial 
examination, be mistaken lor true dysentery. 

Remarks.- -It should, however, be noted that the term ‘ pseudo- 
dysentery ' has been used by Kruse to signify a form ot bacterial 
dysentery commonly found among inmates of lunatic asylums, and 
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later to denote every variety of the disease not caused by the Shiga* 
Kruse bacillus. * 

/Etiology. —The most common causes of the pseudo-dysenteries 
arc cancer of the intestine, especially of the rectum, inflamed 
piles, gummata in the rectum, cancers of the large bowel other than 
the rectu/n, and intussusception. The native habit of eating 
the small bones of fish along with the flesh is apt to cause irritation 
of the rectum and a pseudo-dysenteric attack. Inflammations of 
the broad ligament, especially on the left side, are apt to be con¬ 
fused with a mild attack of dysentery. Poisons, such as mercury, 
ptomaines, ricin, abrin, etc., may also produce symptoms resembling 
dysenteric attacks. Prout has’described a form of dysentery in the 
Gambia due to drinking-wat er containing the excreta of locusts. 

Diagnosis. —The diagnosis of these various conditions has already 
been discussed in the Diagnosis of Bacillary Dysentery, and need 
not be repeated. 

Treatment. - The treatment must be adapted to the specific com¬ 
plaint, while the bowel symptoms may be relieved as indicated 
under the treatment of Bacillary Dysentery. 
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INTESTINAL SCHISTOSOMIASIS 


Synonym* — Definition - - History — Climatology ■■ - .litiologv — Pathology 
—Symptomatology — Diagnosis —Prognosis- - Treatment - - Prophylaxis— 
Relcrcnct's. 

Synonyms.—Intestinal lnlhaizi< Rectal lulhar/.iosis, llcpalu hilluuziosis 

American bilhurzio.is. M.uimiii’s li.ir/iosis. Malison's (Iisimm-. 

Definition. -Intestinal bilharziosds is infection with Schistosoma 
mmsoni Sainhou. 1907. the eggs of which invade and irritate the 
intestines and the liver, and cause inflammation. , 

History.- ■ It has long been known that the eggs found in cases of 
iidestinal, rectal, and hepatic bilharziosis are laterally spined, as 
Kilharz pointed out in 1.X51; and Sonsino once stated that the two 
worms must belong to different species, but this staUmeul did not 
attract attention. Jn 1903 Munson first suggested, on grounds of 
dissimilar geographical distribution, that these eggs might belong 
to a new species of Schistosoma, and in 11)07 Sambon showed that a 
separate species really did exist, calling this .S', mansoni , in which 
ht* has been supported by Holcomb, Firket, Brodcn. (irun. and 
others, though opposed by the great authority, Looss. 

A description oi the adult worms has been given by I)a Silva 
and by Flu, confirming the differentiation of the two species. 

The fact of the existence of a separate disease caused by the 
la‘eral-spined eggs of .s', mansoni is supported by all authors who 
have studied the disease 111 America, where the patients are said 
never to have eggs in the urine, and never In suffer from urinary 
schistosomiasis. It is further supported by the work of Alathis and 
Baujeau on a case from Guadeloupe. and by that of Turner in South 
Africa. Flu, after examining 1.000 eggs from fifteen cases of 
intestinal schistosomiasis in Paramaribo, nevei found one with a 
terminal spine. Reference may also be made to Letullc's paper on 
'Bilharziose Intcstinale,' published in 11)05. to Madden's work in 
1907, and to Symmc.r's work in *902 ami 1906, from the latter of 
which wu have taken our two illustrations. Reference must also 
be made to the admirable exposition of the disease bv Mathis. Noe, 
and Linger in 1913. hi 1914 and 1915 Leipcr thoroughly established 
the species .S', mansoni, and worked out its life-history. He has 
traced the life-cycle of the parasite through the snails to its adult 
condition in rabbits, guinea-pigs, and man. Lutz has published 
his extended researches into the disease and its parasite as seen 
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in Bahia and Northern'Brazil. It will thus be seen that the 
recognition of the disease is becoming generally accepted, although 
this was by no means the case when this chapter was first written. 

Climatology. —As far as is known at present, the disease exists in 
Egypt, Central Africa, Uganda, South Africa. Ihe Belgian Congo, 
Central, South, and North America, and the West Indies. In 
Brazil it is confined to the northern districts, being unknown in the 
South. In Venezuela it is common around Caracas, where, its 
intermediate host is believed to be Plannrbis guculclupensis Sowerby 
by Iturbe and Gonzalez. 

/Btlology. —The cause of the disease is Schistosoma mansoni. The 
description and life-history of the parasite is given in Chapter XXIV., 
P- 587- __ 

r - 



Pathology.— The worms live in the portal vein, but are especially 
attracted to the bowels, in the capillaries of which they, lay their 
eggs, which burst those vessels, and escape into the mucosa, causing 
therein a dense cellular infiltration which leads to a thickening of 
the coats of the bowel, and to the formation of papillomata, which 
may become detached and form ulcers. Dense fibrous infiltration 
of the peritoneum may also occur, and contain both eggs and 
worms. The mucosa of the bowel is protected by a quantity of 
mucus. In the rectum the mucus membrane *is apt to become 
hypertrophied, and to grow, forming large polypoid masses, or 
adenomata, which may protrude through the anus. The ova may 
affect the subcutaneous tissue of the sacral and coccygeal regions, 
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FlG. 7O9.-iNTKbTINAL SCHISTOSOMIASIS. 

(After Syminers.) 

Polypoid growths in descending colon. 



Fio. 769 a.—Bowel in a Case op Intestinal Schistosomiasis. 
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and cause dense cellular infiltrations, giving rise to fistulas, which 
may spread and infect a large cutaneous area. 

When the ova reach the liver by the blood-stream, they give rise 
to fibrous-tissue formation or an abscess. The surface of the liver 
shows in places a whitish ne'.work and also flat, china-white plaques. 
On section a marked increase in Glisson’s capsule may be seen, the 
portal vessels lying in circular or slightly oval'areas of*connective 
tissue. Gall-stones may also form round the ova in the gall-bladder. 
The pancreas and spleen may also be infected, and the vulva and 
vagina. 

The ova may also reach the lungs, causing a chronic interstitial 
pneumonia, and, passing through these organs, may enter the heart 
and the general circulation. 



Fig. 770. —Liver in Intestinal Schistosomiasis 
(After Symmcrs) 

Shows the increase of nitrous tissue in the portal canals. 

Symptomatology.- -The incubation period seems tube one to three 
months. The clinical appearances of the disease may be classified 
into four varieties:— 

1. Slight infections. 

2„ Schistosomic dysentery. 

3. Schistosomic tumours. 

4. Schistosomic fever. 

Slight Injections .—In these cases there are no symptoms, and the 
disease is discovered by the examination of the faeces by a microscope. 

Schistosomic Dysentery- -The symptoms resemble those of chronic 
dysentery, consisting of pains in the abdomen and the passage of 
bipod and mucus. The faeces contain the characteristic ova. 
The attack begins with a hypersecretion of mucus, followed by 
frequent small motions containing but little faecal matter and much 
mucus. The result of these frequent motions is to cause prolapse 
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of the rectum. Papillomatous growths may form in the rectum, 
and can be distinguished from piles by their large number. They 
may protrude from the anus, when the removal and microscopical 
examination of a small portion will clear up the diagnosis. When 
the lower part of the rectum is involved, much agony from tenesmus 
and constant desire to defalcate is experienced. The rectal prolapse 
becomes very distressing, as it has to be constantly replaced by the 
patient himself, and as both the mucous membrane of the bowel 
and that of the. anus become much inflamed and irritated. 


Incases in which there is much sclerosis, with a scarcity or absence 
of polypi, the dysenteric symptoms are not so marked. On the 
contrary, the patient complains of constipation, not relievable by 
ordinary methods, alternating with bouts of diarrhoea. 



Pig. 771.—Pbolapsf of tmk Kfctcm in Ixtlsiinai. Schistosomiasis. 
(From a photograph hy Christopherson.) 


Schistusomic Tumours.- When an emanated patient in one of 
the endemic regions is examined, one or more abdominal tumours 
may be found in the region of 1h«* ca-cum or colon. These tumours, 


which are fairly hard, are somewhat movable, and are usually 
elongated, with the long axis concsponding to the direction of the 
long axis of the bowel in the region in which the tumour is lying. 
The tumour, accident ally discovered, continues to increase in size 


for months and years, while the patient becomes very emaciated, 
andsuffcrtJrom attacks ol colic at times. • 


Liver and Pancreas.- The liver may be found to be enlarged and 
cirrhotic, the spleen also be enlarged, and there may be signs of 
cirrhosis of the pancreas. 

If the patient removes from the endemic area, improvement will 
take place; but if he remains, then no cure appears to be possible, 
and he dies sooner or later from exhaustion. 


, Blood .—The blood in intestinal schistosomiasis requires further 
study, but it would appear that usually there is a marked anaemia, 
with oligochromacmia, slight leucocytosis, and very slight cosino- 
philia. t 
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Urine. —In cases uncomplicated with the presence of S. hama- 
fobium there is no albumen, no sugar, and no ova in the urine. 

Schistosomic Fever. —Flu in 1911 reported that Schistosoma 
tnansoni could give rise to an illness resembling katayama disease. 
Archibald has also called attention to the fact that intestinal 
schistosomiasis caused by 5. mansoni is capable of producing a 
fever associated with splenomegaly, enlargement of liver, a poly¬ 
morphonuclear leucocytosis and lymphocytosis, together with a 
diminution or absence of eosinophiles. 1 he absence of eosinophilia 
was constantly noted in intestinal schistosomiasis in contrast to 
urinary schistosomiasis when the reverse holds good. Two cases 
treated with an autogenous vaccine of the predominant coli organisms 
present in the stools derived benefit and lessened the symptoms 
of intestinal toxaemia. 


t rticaria Luis been noted by Lawton, who reports also presence ol eosinopluiia. 

Complications.- A ease may he complicated with urinary bil- 
harziosis, ankylostomiasis, and other intestiri;«lparasitic diseases. 

Diagnosis. -TheMiaguosis must be made by finding the charar- 
teristic lateral-spined eggs in the ficces. 

Prognosis.-- The prognosis is unfa\ourahle. It must be noted, 
however, that in some cases the parasite does not give tise to any 
distinct pathological symptoms for a long time. One of us has 
observed in Uganda several natives with eggs oi S. mansoni in their 
fiuees, although they were apparently in good health. The stools, 
apart from the eggs of the worm, were normal. 

Treatment. Christ ophersou lias leeommended the intravenous 
injection of tartar emetic (antiinoumm tartaratum). He gives 

ol distdied water, and diluted with 
e at llie time ol use. The dose, is fil¬ 
er da\ until 2 giains are reached, and 
,)o gi.nns in all have been injected. 
In children he began with \ gram lor a boy ol ten years. Care has 
to be taken to avoid ai nte 01 ehioinc antimony poisoning, and the 
maximum dose for a boy of ten is given as 1 grain, for an adult 
2 to j grains. The drug appears to have a cumulative action. 

Christopherson’s results have been confirmed by T.ow. Taylor and 
others. 


2 grain dissolved in 2 > 
two volumes ot normal sal 
creased by 2 grain every o 
this dose is continued nut 


J'lhx mas may Ins admimsfcml with the purpose ol eradu ating«ihc worms, 
anil symptoinatii tieatment may be canted out a* mentioned under I’rinarv 
Bilharmosis. Madden advises an enteroptniy and a cleaning out ol the lx>wol, 
when a tumour can be tell, and a Whitehead's operation may be done to relieve 
the rectal symptoms. Vincent has suggested f hat large intestinal migations of 
a solution oi sodium hypochlorite (K to 10 per i.mm) should be given, and 
other authorities tannic arid enemata (j per 1,000). Sonic authorities recom¬ 
mend the intravenous or intramuscular injections oi ^alvarsan. and others the 
use of emetine. < 

Prophylaxis.— Hus is based principally on helper's work. Filtered 
water should be used for all personal purposes. 11 this is not possible, 
tap-water |hould be stored for forty-eiglit hours before use, as 
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freshly discharged cercariae do not usually live in it for more than 
twenty-four hours. Chemical sterilization may be carried out by 
using sodium bisulphate tablets, each containing 1 grm. of the 
chemical. Two tablets are dissolved in a quart water bottle. 
Leiper has shown that sodium bisulphate in a dilution of 1 in 1,000 
is lethal to the cercariae. For small detachments of troops in outside 
districts Leiper recommends that the drinking-water should be 
separated from ablution water, the former being sterilized by boiling 
or by tablets of acid sulphate of soda, while the ablution water 
should be rendered safe for immediate use by adding ordinary Cresol 
in the dilution 1 in 10,000. 
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CHAPTER LXXX 

EPIDEMIC GANGRENOUS RECTITIS 


Synonyms. —Caribi (British Guiana), El bicho (Venezuela). 

Definition. -An endemic very contagious disease of South 
America, and perhaps Fiji and other South Pacific Islands, of 
unknown causation, and characterized by dysenteric symptoms 
leading to prolapse and gangrene of the rectum, or at times to 
disease of the colon. 


History.- —Chahnyrs and Archibald, in 1914. drew attention to the 
fact that an eighteenth-century writer, 1 ). L. F., in his work 
entitled ‘ Traite des maladies }»artieulieres aux pays orientaux,' 
had described this disease in Brazil under the name of ‘ bicho.' His 


report is similar 1o the latest information on the subject, which is 
curious. He wrote as follows:- - 


' Do Mai. yen lks 1’oKTta.Ais ahpfllen r Hicno.’ 

' Les Portugais Habitue/ au ItiOsil apjx*lk*nt encore Bicho. une inflamma¬ 
tion du fondcinent. qui est cgalcmcnl irequente et dangcreuse dans ce paj’s. 
elle ost toujours suivie du insd de tide, d'cprcinteb, grande chuleur en la partie 
malade, et quclquduis de la lievre Si l’ou la neglige il s’y f;ut on peu de 
jours des ulceres ventmeux, qui out donnf: hen all noin de Bic.hu. 

* Ceux qui sc laveut souvent ces parties. Mint moms sujets k cette incom- 
modite que ceux qui ne le font pas. D'alxmi qii'mi s'en emit 4htaqu6, il faut 
etuver plusiunrs fois le jour, la paitie umt line decoction de lhnnns, 5. laquelie 
on ajouteni quelques giams de sel. L ’011 liitroduit aussi heureusement dans 
l'inteslin, des petits qu.n tiers de liinon, 1 t cela arrete quelques-fois le mat tout 
court dans son commencement; s'il v «i deja une corruption notable. 1'on k de 
coutume de detreinper de la poudre a canon clans de 1’cau de rose, 011 de 1‘eau 
de plantain, etdeceliniment 1’on en imluiic de pctits hnges, que l’on met dans 
le ionilement. A pres l’avoir bien 6tu\ e avec l:i dec oclion cle Unions, quoy qn’il 
y ait de la lievre, il taut bien se donner garde de saigner dans cetie occasion, 

1‘experience ayant lait cunnoitre cpie ce lemede est tort pr6judiciable: I’on peut 
seulement donner fr6quemme<il les lavement anodins oti detersifs, ^uivant que 
la corruption on (’inflammation, sont plus 011 moms gratifies. et purger douce- 
ment sur la fin.' 

m 

More than one hundred and fifty years later Ackers of Cura9oa 
gave Manson an account of the disease as seen in Venezuela. It 
appears to us that some endeavour should be matle to discover the 
aetiology of this disease and to study it by modern methods, which 
ought to be easy in an endemic area where animhls arc attacked. 

Climatology. —The disease is apparently known in Brazil, British 
Guiana, and Venezuela, and with perhaps the addition of Fiji and 
other islands in the South Pacific. 
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/Etiology. —This is entirely unknown. The disease occurs in 
man and animals, fowls, dogs and calves, and is said to be very 
contagious. The Venezuelan natives say that it arises from children 
chewing the green tender stalks of unripe maize. 

Pathology. —The disease presents two pathological pictures— 
viz., a high injection in the colon, which is rare, ami a lore 1 infection 
in the rectum. 

Symptomatology. —Thedisease begins as an itching about the anus, 
followed by symptoms of acute dysentery, which increase in severily 
until there is a constant discharge of blood-stained or greenish foetid 
fluid. Prolapse and gangrene of the rectum may now occur, or 
convulsions may supervene, but in either case the patient dies. 

Diagnosis.- In an endemic area severe dysenteric symptoms in 
n native child would lead one to suspect the disease. 

Prognosis.- This is cxlremely bad, ns the disease appears to be 
always fatal. 


Treatment.- Natives treat the disease by enema!a of strong 
lemon-juice mixed with dilute rum. a dose of castor oil being given 
at the. same time. Kuemata and decoctions ot Spigt'liu anthelmia 
are also prescribed. In children a portion of a lemon is roasted and 
inserted per anum. According to local medical men, this native 
treatment is more efficacious than boric acid and similar enemata. 

Prophylaxis. Nothing can be said with regard to this until the 


disease is scientifically invest iguted and its jetiologv discovered. 
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DISEASES OF THE RESPIRATORY ORGANS 


General remarks — Rhinitis vasomotoria (.laiigosa- llnuUiniasis- — 

Rhinal ('hilopoUMsi-. J.ini'iiatuli.isi'. ~Rhino-ph.uyi4'iti<-. .spirochaBtim--- 
Broucliial spm»> liaMosn, IVopKcil Inonrlioiuycusus - - JL’ulmoiwny 
JKKurdiasis -Kelereiuoh. 


GENERAL REMARKS. 


DfSKASlis ol the iexpiratory oigans an ol fommou omit rente 
ill the tropics, in tin* lonn ol unite, or eJtronie iiiflamin.ition «>1 tin* 
nose, throat, larynx. hioneln, 01 lungs. Pneumonia is less common 
than ill Km ope, and imisi l».* e.iiefnllv diagnosed I nun pneumonic 
plague, liver abscess, and malaiia. by e.uelul physical examination, 
as wt:lI as by microscopical ex.iniiu.it ion of tin: sputum and blood. 
Liver abscess may burst into the lung or plcuinl cavity, afid may 
cause the expectoration of a peculiarly brown and viscid sputum. 
Emphysema iuu\ asthma .\re inii Ivc ommon. and all types ol bronchitis 
are met with, though inoi eraieiy than in tnnpeiate zones. 

Phthisis is common, and appears to be inn easing in the Last, 
but it must be remembered that the piihuouai v lesions ol paragoni¬ 
miasis, histoplasmosis, bronchospinu h i tosis, and certain broncho- 
mycoses, closely simulate tin’s disease, and the examination oi the 
sputum is imperative. The emin ence ol Porocrphahis in ilio lungs 
must also he remembered, and the intense congestion in heat-stroke. 


There are several conditions which deserve special mention with 
regard to tropical disease. 


RHINITIS SPASTICA VASOMOTORIA. 

Synonyms.- -Rhinitis nrrxosa. Coiy/a spasmodic a. Dinner tropi- 
eale, Tropical hay level’. 

Definition. -A rhinitis characterized hv fits ol sneezing, with 
the production of milch nasal mucus, and obstruction ol the nose 
from swelling ol the mucous membrane over the turbinated bones. 
The affection lias the greatest resemblance to hay lexer. 

History.- -This disease appears to hn\e boon liisi described by 
Zegers in 1901, in Batavia, while Brero gives a" full description in 
Mensc’s ‘ Tropenkraiiklieiteii,’ and we have seen several cases in 
Ceylon. O'Zoux lias recorded numerous cases in llic island of 
Reunion. 
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Symptomatology. —The affection is characterized by attacking 
adults, in whom it Causes violent fits of sneezing, lasting from a few 
minutes to two hours, during which time the victim sneezes ten to 
seventy times, while fluid pours from the nose, tears roll down 
from the eyes, the conjunctiva 1 are injected, the eyelids swollen, 
the head aches, and the patient is unable to do his work. The 
attacks are repeated constantly, and may take place several 
times during the day, or may not recur for weeks. They may 
be associated with or followed by dyspnceic conditions resembling 
to some extent asthma. At the beginning the mucosa of the' 
inferior turbinated bone may appear liyponeinic. but later it 
becomes swollen, aiul 1ms a mummied appearance. The disease 
therefore closely resembles hay lever, but is supposed to be caused 
by dust acting upon the nasal mucosa of persons, the resistance of 
whose nervous system has been lowered by long residence in the 
tropics. Wc have frequently met with the disease in people 
exposed to the dust of tea and copra. 

Treatment. —The’ only success!til treatment jn many cases is a 
change of climate, when the symptoms stop at once. When the 
patient cannot have a change of climate, atropine and strychnine 
pills, or small doses of quinine, may be recommended, and locally a 
spray of a solution of cocaine (| or 1 per cent.) and adrenalin 
(1-2'per cent.). 

GANGOSA. 

Synonyms. —Rhinopharyngitis mutilans (Lejs): Granuloma 
gangrenosum; Kanmloma (Fiji). 

Definition.- -Gangosa is an ulcerative condition ol the palate, nose, 
pharynx, and skin surfaces of the body, of unknown cause, though 
possibly a late sequela of yaws, which slowly spreads to the nose 
and larynx, destroying cartilage and bone, and causing much 
deformity. 

History. —The disease appears to have been first described in 
1828 by a Spanish Royal Commission to the Marianne or Ladrone 
Islands under the name 1 gangosa,' which means ‘ nasal voice,’ and 
is derived from gangoser. * to snuffle.' It was careiully studied by 
Seligmann in British New Guinea in 1*898 and 1904, who describes 
the implication of the skin of the face, and draws attention to the 
fact that* it is the disease described by Sir William MacGregor as 
lupus and by the white residents as cancer. In 1906 the disease 
in the endemic, area was studied by Fordyco and Arnold, by Leys 
in Guam, an island to the south of tlic Ladrone Islands, and by 
Mink and McLean in the Ladrone and Caroline Islands. In 1907 
a paper appeared by Musgraw- and Marshall on a case from the 
Butanes Islands, Z20 miles n<n th of Luzon, and by Stitt on a case 
in a European in Guam. It has been studied by Angeny and Kerr. 
Breinl has found it on Murray Island, and thinks that it closely 
resembles the condition known in Fiji as Kanmloma. 

Climatology.— Theie appears to be an endemic area for the 
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disease, it being common in the Batancs Islands (where the cases 
are mistaken for leprosy), in the Ladronc Islands, Guam, and the 
Caroline Islands. Cases occur also in Fiji, Murray Island, Panama, 
British Guiana, Ceylon, Nevis, Dominica, and Equatorial Africa. 
In the Anglo-Egyptian Sudan there is a disease closely resembling 
gangosa, though probably syphilitic. 

AStiology. —Daniels and several other authors believe* it to be a 
sequel to yaws, but Rat is opposed to this, as are Mink, McLean, 
Musgrave, and Marshall anil Angcny, who point out that the disease 
is absent or very rare in many countries where yaws is common. 
Kerr, however, has noted that yaws is an almost constant antece¬ 
dent of gangosa. Alverez suggested that it was syphilis, but 
Musgrave, Marshall, and Leys are opposed to this, because no 
syphilis exists in Guam, where gangosa is common. There are no 
signs or symptoms of syphilis in this disease. Treponemata cannot 
be found, and mercury is without effect. It is not leprosy, because 
of the absence of nodules, infiltration, anesthesia, and Hansen's 
bacillus. It is distinguished from epithelioma Wy the absence of the 
histological characters and metastuses, as well as by the rapid onset 
and protracted course. \\ is excluded from tuberculosis by the 
absence of Koch’s bacillus and other symptoms of the disease, and 
the failure to inoculate guinea-pigs successfully. It may therefore 
be a separate disease of unknown causation, though we believe that 
it is probably a late manifestation of yaws. Schmitter regards it as 
a sequela of a special variety of yaws. It appears to be equally 
common in males and females. 

Pathology.- -It appears to begin sometimes as a sore throat or 
coryza, or as a tubercle on the palate. In any case, an ulcer soon 
forms, which, though superficial at first, eats through cartilage and 
bone, with periods of quiescence and of activity. This ulceration 
is due to a necrosis of the tissue elements, with very little reaction 
on the part of the body. This reaction is apparently limited 
to a small-cellcd infiltration, some giant-celled formation, and 
proliferation of bloodvessels with formation of granulation tissue. 

Morbid Anatomy.- The post-mortem may reveal signs of some 
concomitant affection- -for example, tuberculosis, pleurisy, or 
cardiac hypertrophy—which have nothing to do wfyh the disease, 
the important features of which are ulceration and destruction, 
together with scar formiftion in the larynx, pharynx, part ate, nose, 
and perhaps the antrum of Highmore. 

Histopathology. —Microscopically, the following changes are ob¬ 
served as the diseased area is approached from healthy tissue: First 
there is an cedematous infiltration, then an infiltration with round 
cells, which are principally lymphocytes, associated with another 
variety possessing more protoplasm, and a" small dark nucleus. 
Sometimes there are giant cells and proliferating vessels, and there 
are always haemorrhages. Then comes a layer of necrosis, forming 
the surface of the ulcer, at the edges of which the epithelium can be 
seen sending processes into the subcutaneous tissue, which consist 
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of large vacuolated cells with pale vesicular nuclei. Some diplo- 
cocci. micrococci, and bacilli have been noted, but no acid-fast 
bacilli or Treponemata have been seen. 

Symptomatology.— The disease begins some.t inies as a sort: throat, 
and on examination a nodule nuiybo seen on t he. back of the pharynx, 
t lie posterior pillars of the fauces, or t he edge of the soft palate. This 
becomes a superficial ulcer covered with a brownish-grey slough. 
This ulcer spreads rapidly at first, but more slowly later, and cats 
away first the soft iparts, and then the bone gt the palate, the nasal 



Fir,. 772 .—Ganooka. 
(From a pliologntph bv Arnold.) 


septum, and the cartilages of the nose, so Ihnt the skin falls in. and 
the nose and mouth are converted into 011c cavity. It may then 
extend on to the face, or lip, or affect the larynx. When it spreads 
over the face it may involve the evolids. erode the cornea, and even 
destroy the vision. In sonic advanced cases the entire front of the 
face is replaced by a large opening ringed about by foul ulcers. 
Sensation is diminished over the ulcer, and a most objectionable 
odour is exhaled, while a slight discharge of granular and necrotic 
ddbris is generally present. The ulcers may also appear on the 
skin of the extremities or on parts of the body not usually covered 
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with the clothing. At times the ulcers may remain quite super¬ 
ficial, spreading at one edge while healing at another. Scarring 
similar to that seen after hums may result, which by contraction 
may lead to obliteration of the palpebral fissures, the nasal orifices, 
and to reduce the size of the mouth, as well as to produce great 
deformities in the hands and feet. It may cause a chronic osteitis 
resembling that seen in syphilis. It appears to be in' some way 
self-limited, as it does not attack the trachea or genital organs. 
The ulceration may progress continuously for a period of ten to 
t liirt y-fivc years, or it may advanc e at certain times and be quiescent 
at others, or it may cease at any time, leaving a chronic ulcer. Its 
duration varies, therefore, from a lew months to many years. 

With regard to the blood, Musgrave and Marshall report that 
their case showed no marked leucocytosis and no abnormal elements. 
The hicmoglobin was So per cent., the leucocytes n.bou per cubic 
millimetre, the small lymphocyte's 10 pet cent., large lymphocytes 
4*0 per cent., polymorplionuclears S2 per cent., cosinophiles 2-b per 
cent., basopliilcs 0*4 per cent. Wassermanil’s reaction is often 
positive. Kerr believes t his to he due to progressed yaws. Noguchi's 
cuti-reaclion may be positive. 

The disease ^ not limited to the throat and nose, but. as already 
stated, may spread to the face or appear on the extremities, but as 
a rule the. general health is but little affected. 

Variety. —A fulminating variety has been described by Mink and 
McLean in children, which is fatal in forty-eight hours, and closely 
resembles diphtheria, without, however, the presence of the specific 
bacilli. 

Diagnosis.- The diagnosis has boon practically discussed in the 
/Etiology, and need not be repealed, except to say that it must be 
made by a process of exclusion. 

Prognosis. —The disease is rarely fatal, and all cases tend to ulti¬ 
mate recovery, but the course is very long and the disfigurement 
great. The general health is also good as a rule, although death 
may take place from intcrcurreut disorders, such as tuberculosis, 
dysentery, and other internal causes. 

Treatment. —Mercury is useless and potassium iodide has little 
action on the condition. Salvarsau and ncosalvarsun, or their 
substitutes, seem to give much better results. An application of a 
strong solution (1 per cent.) of permanganate, of potash is recom¬ 
mended as a deodorant, and local application of tincture of iodine or 
the actual cautery. • 

Prophylaxis. -Nothing definite can be said under this beading^ 
as the aitiology is not known with certainty, but segregation of the 
patients in a colony or special hospital until they are cured is advis* 
able. In Guam, according to Angeny, Hie disease is steadily 
decreasing, thanks to the measures taken ol segregating the patients, 
and possibly to the thorough treatment of yaws patients, and also 
probably to the improvement in general sanitation since the 
America!} occupation. 
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HIRUDINIASIS. 

Definition. —Hirudiniasis is the invasion of the nose, mouth, 
pharynx, or larynx by leeches. 

Remarks. —Leeches have already been described in Chapter 
XXVII. (p. 683), when it was mentioned that they were apt to invade 
the nose, mouth, pharynx, or larynx. Mastcrman has given a very 
excellent account of hirudiniasis as seen in Palestine. 

Climatology. —Leeches are most troublesome in Algeria, Palestine, 
and Ceylon, less so in the Philippine Islands, Java, Sumatra, 
Australia, and Japan. 

^Etiology. —It is the water-leech, which lives in springs, which is 
the cause of the trouble to man. as it is apt to be swallowed with 
drinking-water. This is particularly liable to take place when the 
traveller drinks the water hastily at dusk. 

Pathology.— -The leech, when in the mouth, nose, pharynx, or 
larynx, docs not suck blood until gorged, and then detaches itself 
from the affected part, as is the rule when it attacks the skin, but 
apparently bites and sucks a little in one place, and then passes to 
another, and bites and sucks again, and so on. Of course the sites 
of the bites bleed, and hence the patient may in course of time 
become very amende, and even die. It is hardly likely that a leech 
could live in the stomach if swallowed, though such au occurrence 
has been described. 

Symptomatology. —The patient usually knows that he has 
swallowed a leech, and has felt the animal catch hold of the mucosa 
of the pharynx during the swallowing o! the water. Blit children, 
and even adults, may he quite unaware of the accident having 
happened. The most important sign is the bleeding from the nose 
or mouth, or the hawking up of blood from the pharynx, or 
haemoptysis from the larynx, accompanied by a short irritating 
cough, dvspntea, and somot imes cyanosis from the impediment to 
the respiration. Rhinoscopic or laryngoscopic examination may 
be necessary in order to see the parasite, and will require to be done 
with cocaine. In the larynx the head of the leech isusually fixed 
just inside or outside of the vocal cords, and the body may flop 
backwards and forwards with respiration. 

Diagnosis. —The bleeding and the examination with a nasal 
speculum br a laryngoscope make the diagnosis easy. 

Prognosis. —This is usually good if the parasite is removed in 
time, but if left for long, removal may be too late, and the patient 
•succumb. 

Treatment. —Apply a pledget of cotton-wool soaked in 30 per 
cent, solution of cocaine io the parasite. This produces a paralyzing 
effect on the animal, and it can then be removed. As, however, the 
drug reqpiilcs some time to act, and the leech might fall from the 
larynx into the trachea, it is advisable to make the patient lie 
prone on a couch, with the head hanging over, when the paralyzed 
_ parasite will be coughed up. f 
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Prophylaxis.—Filtration of the water will prevent the parasite 
entering the body. Masterman says that a kind of carp, Capo'via 
fratercula, will keep the water free from leeches. 

RHINAL CHILOPODIASIS. 

Definition. —Rhinal chiloportiasis is the invasion of the nose by a species of 
the Chilopoda (see p. 730). * 

AStlolOgy and Symptomatology. -The Chilopoda have already been described 
in Chapter XXVIII., anci it has been pointed out lh.it Geaphilus carpophagus 
Leach, G. sitnilis Leach, G. electric us Lcaeh, G. ccp/uilicus Wood, Lithobtus 
forficatus Leach, and L. melanops have been round in the nasal cavities, 
causing inflammation, with at times a great flow of mucus, while at others 
there is a stoppage of the discharge. Associated with this flow there is head¬ 
ache, with more or less marked remissions at times, and also general symptoms, 
suchas convulsions, angina, dyspnoea, etc., whu hare thought to bo produced 
reflexly by stimulation ot the liftli nerve. The symptoms are thought to be 
produced mechanically, and not to be due to any action of venom secreted by 
the parasite. 

Diagnosis is to bo made by examination of the nose by a speculum. 

Treatment. —'The a flection is not serious, ami often ihe parasite is expelled 
by merely sneezing. JMore rarely chloroionn-w.itor infections, snulf, eau-de- 
Cologne, or turpentine injet lions are needed, Stdl mote rarely will a sinus, 
suchas the frontal sinus, require to be opened. 

LSNGUATULIASIS. 

Lingua tula serraia Frftbch, 1789, has been found occasionally in the nose of 
man in Europe and m the tropics (vide p. 73 j). 

RHINO-PHARYNGITIS SPIROCH/ETICA. 

Definition. —A rhino-pharyngitis characterized by the presence 
of numerous spirocluetes in the nasal and pharyngeal secretion. 

Historical and Geographical.— -This affection has been described 
by Castellani, who has found cases of it in the tropics, in 
the Balcanic-Adriatic zone, and one in England. 

/Etiology.- In the nasal and pharyngeal secretion large numbers 
of spirochaetcs are present at the beginning of the attack, while other 
organisms are practically absent: in a later stage, however, bacteria 
are present in great abundance. The spiroclucte found— Spiro- 
schaudinnia minuta Castellani- - is very delicate, more delicate than 
S. bronchiaUs. Tt can be put in evidence by the ultra-microscope, 
or by staining with various modifications of Romanowsky, the best 
for this particular spiroc.hiete being apparently Jenner’s modification. 
Silver methods of staining (especially using Font ana-Tribondeau’s 
technique) give good results. In preparations stained with 
Romanowsky, or other modifications of this method, the organism 
takes often a pinkish-red or purplish tinge. The lengt h of t he organ¬ 
ism varies from 3 to 10 or 12 or more microns. The beginner should 
be careful not to mistake for spirochaetes undulating fibrin threads, 
particles of detached ciliated epithelium, and detached cilia. 

Symptomatology.—The affection does not clinically differ from 
an ordinary attack of coryza. There is sneezing, sero-mucous nasal 
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discharge, occasionally a slight cough. The patient may complain 
of headache, and there may be some slight fever. 

In a few days, as a rule, all the symptoms disappear, but occasion¬ 
ally the affection may run a much longer course, and may spicud 
to the larynx, trachea, anil bronchi, Iu two cases of bronchitis 
following an attack of spii orhaitic coryza above described Castellani 
observed in the expectoration the same type of spirochete, and 
it would appear, thcroloie, that there may be several types of 
bronchial spirochetosis. 

Diagnosis.- -This is based on the microscopical examination 
of the nasal and pharyngeal secretion. The beginner should be 
careful not to rocogni/e as spiroclijelcs detached cilia and segments 
of undulating fibrin i In cads. 

Prognosis.- Tin's appears to be fa\ouiab!e. 

Treatment. -A carbolic cnc.ime spray (carbolic acid 3 minims, 
cocaine hydrochloride 1 grain, wntci 1 ounce) will be found useful. 
Aspirin, pyramidon. and quinine may be administered internally in 
5 grain doses three or four times daily. In cases running a pro¬ 
tracted course arsenic may be tried. * 

In a tew i sim'S ol ii:im>-]iIi.ii \ngile; pre« eiling, at tunes, tvjmal cases ol 
hron« hospiroi lurtusis 1 lit* na-xil am! pharyngeal mu el ion huiv contain ,s. 
bronchi aim, though lhi.-i-.iare. Sevcial cufiologieal typesol nu»<i I spirocluetosis 
might thereloie he. pci haps, ili-lmgiiishecl» In tlie tiopiis one eonies across 
iKV.isioiully uleer.itne atlec tion- oJ the nose, uiih pieseme of niinieroti.s coarse 
spiioi.hu tes and 1 ‘tuilliii, limiiiaii ,hut these eonditmus ha\e nothing to i!o 
with tine rlnno-ph.nyngitis spum li.i-tna. 


BRONCHIAL SPIROCHETOSIS. 

Synonyms.- -Castelhini’s bronchitis (Galh Valerio}. Spiroclictose 
bronchopuliuonaire de Castellani (Violin. Bronchite sanglante 
(Violleh 

Definition.- A type of bronchitis and broiu ho-alveoli!is charac¬ 
terized by the presence ol enormous numbers of spirocha-tcs in the 
expectoration. 

History.-- -The affection was described by Castellani in 1905 
and IC)(>(>. He named the causative spirochad e .S\ bronchialis in 1907. 
Castcllaiii's findings were speedily confirmed by Branch, in 1906 
and 1907, in Kingstown, St. Vincent, and by Jackson, in 1908, in 
the Philippine Islands. In iqot) Waters*described numerous cases 
of the disease occurring in India, and PhaJen and Kilbourne a case 
in the Philippine Islands, when, in 1913. Chamberlain recorded two 
further cases. 

In 1913 Chalmers and O'Farrell carried out an investigation 
oil the malady in the Sudan, and succeeded in reproducing it in 
a monkey. In 191-f Taylor investigated the condition in Uganda. 
In 1915 frimthain published a classical paper 011 Spirochcia broncliialis, 
studying it completely from a morphological point of view, and de¬ 
scribed its granular stage and the intracellular forms of llie. parasite. 

In the same year Macfie retried cases from West*Africa, and 
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Galli Valeria recorded several interesting cases of the malady in 
Switzerland, and 1 -uric one in Serbia. In 1017 Galli Valerio recorded 
further cases in Switzerland. In 1917 Yiolle first discovered the 
affection in France, making a very complete in\ estimation and 
publishing numerous paj>ors on it. Violle’s observations stimulated 
further research in France, and a number of cases of the malady 
were reported bv Bine, Dide, and Kibereau. by Nell or. by’Dalimie’r, 
by Barbary, and others. Alcock has described a case in an Knglisli 
soldier in the North of Italy. Villa and. latei. Curvet to have 
recorded cast's in South America. 

Geographical.— -The disease has probably a cosmopolitan dis¬ 
tribution. It has been found in Ceylon. India. Philippine Islands, 
China and Indo China, North and Equatorial Africa, being 
especially common in the Sudan. Wist Indies. America, and 
recently in Europe iu the Balkans. Italy, Switzerland. France, and 
England. 

/Etiology.-- -The disease is due to S’, bronchial is Castellani, 
1907. 'I lie parable has been further investigated by several 
observers, and in a masterly manner, in 191 p by 1'anlham, who 
described its conoid and intracellular stage*. Tlie organism is 
extremely polymorphic, being very variable in length, thickness, 
and the number of waves. One may distinguish thick and thin 
forms, long, short, and intermediate types. The length may vary 
between 5 and 30 microns, its breadth between 0*2 and o*b*micron. 
A number of the parasit es ai e between 14 and lb microns, or 7 and 10 
microns, the latter resulting, as shown by Fant ham. from transverse 
division of the former. 


The ends arc of variable shape, but mostly somewhat acuminate. 

The number of spirals varies between two and eight. Flagella 
seem to J>e absent, but Fa 111hum has noticed ihe presence of a 
delicate membrane or ‘ crista ’ in (ortain specimens. 

In fresh preparations N. bronchialis is actively motile for only a 
short tune; the motile phase, as demonstrated by Funtham. is suc¬ 
ceeded by one of granule formation the granules or coccoid bodies 
representing a resting stage front which new sp’rochades develop. 
Fant ham has carefully compared N. bronchialis with the common 
mouth spirocluetes. and lias come to the conclusion that they differ 
in several features. 5 >. hionchialh is more actively’motile than the 


oral spirochadcs; it dies, as observed first by Chalmers and O’Farrell, 
and later by Taylor, very quickly in fresh preparations, while the 
oral spirocluetes may live for hours outside the human mouth. 
Coccoid bodies are much more frequently produced by .S', bronchialis 
than by the spirocluetes of the mouth. Intracellular stages are 
occasionally seen in the case of S. bronchialis, but not sn the' case of 


spirocluetes from the mouth. .S', bronchialis stains with more 
difficulty than the oral spirocluetes, is slendenr than one of them, 
S. hneealis, and does not appear to produce pseudo-membranes. 

Predisposing Causes.- -A chill acts, in our experience, as a very 
important predisposing or secondary cause. 
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Experimental Reproduction. —Chalmers and O’Farrell have suc¬ 
ceeded in reproducing the disease in monkeys. Cases of human 
laboratory infections have, been recorded by some authorities. 
Attempt s t o infect gui nca-p igs and rabbit s have failed. 

Method of Infection.— I tif ection takes place from i nf ecte’d t o healthy 
persons, the spray exhaled in coughing, etc., being contaminated 
with the' spirocluetes or, more probably, according to Fantham, 
with the resistant coccoid bodies produced by S. bronchialis. It 
is also probable that a certain number of persons may harbour 
S. bronchialis, and that a chill or any cause decreasing their organic 
resistance may induce an increase in its virulence in the same way 
that a chill may act on the pneumococcus. To this latter possi¬ 
bility Violle and others have called attention. 

Symptomatology.— Three types of the disease may be distinguished 
—the acute type, the subacute type, the chronic type. 

Acute Bronchospirochatosis. - - In the acute type the patient 
feels chilly and develops lever, which generally is not very high, 
rarely exceeding n\V F. The fever may last between two and eight 
days. The patient coughs ;» great deal, and nifty have rheumatoid 
pains all over the body. The expectoration is scanty, muco¬ 
purulent, very seldom containing traces of blood. In most cases 
the general condition of the patient is not much affected; in others 
the patient feels very tired and ill. 

Subacute Bronchospirochatlosis.-■ The attack begins suddenly or 
gradually, and lasts between two and several weeks; in many cases 
there is very little or no fever, and the general condit ion of the patient 
may be fairly satisfactory. The a >ugh is frequent and there is often 
expectoration of pink jelly-like mucus, and true hemoptysis may 
take place. The physical examination of the chest may reveal 
nothing at all, or only signs of simple bronchitis; but at t imes patches 
of slight dulness with crepi tations may lx: observed. The Wood may 
show a slight degree of anfemi.i, but the number of leucocytes is 
normal, and so is the differential leucocytic count. 

Chronic Bronchospirochcclosis - Chronic bronchial spirochetosis 
may follow on an acute or subacute attack or several such attacks, 
but frequently the onset is quite insidious and slow. The patient has 
a chronic cough, which is in certain cases more severe in the morning. 
The expectoration is not very abundant, and may be muco-purulent 
in character, but in many cases for periods‘of two or three days, and 
even much longer, the expect oration’contains blood. Sometimes 
attacks of genuine lnemoptysis .occur, one or two teaspoonfuls or 
much more of blood being expectorated. In some cases there is no 
fever; in others a true hectic-like fever may be present. In some 
cases, however, the rise of temperature takes place in the morning, 
and not in the afternoon; in others the fever is present only occa¬ 
sionally, dbid is very irregular. The physical examination of the 
chest reveals in many cases very little except a few dry or coarse 
moist rftles. In others there may be signs of consolidation. The 
general condition may remain fairly good for a long timq, though a 
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certain degree of ansemia is often present. A few cases waste 
rapidly. 

The course of the disease may be prolonged, with periods of great 
improvement and even apparent cure. 

Bronchospirochatosis in the Lower Animals .—Mend els on in Siam has 
recently made the interesting observation of the occurrence of a form of 
bronchopulmonary spirochaetosis in cats. . 

Complications.— Pneumonia and bronchopneumonia have been 
observed. Rhinitis has been noted. Tlie disease may be com¬ 
plicated with tuberculosis and bronchomycosis. 

Diagnosis. —This is based on the. microscopic examination of the 
expectoration collected after rinsing the mouth and gargling with 
sterile water. The sputum may be examined fresh, using the dark 
ground illumination, or may be. stained, using one of the 
many modifications of the Romanowskv stain, or nitrate of silver 
staining methods, such as the Fontana-Trihondeau, may be em¬ 
ployed. The SpirocJuela bronchialis is generally present in large 
numbers, while bacteria are very few. • 

Differential Diagnosis. —-The acute type is often mistaken for 
influenza or malaria. The examination of the sputum, in which no 
Pfeiffer’s bacilli are found, will distinguish the affection from 
influenza, and the examination of the blood will exclude malaria. 

Cases of the subacute and chronic type presenting blood in the 
expectorat ion are generally diagnosed as phthisis. The examination 
of the sputum for tubercular bacilli will be always negative, and the 
animal inoculations will remain without effect. The ophthalmo- 
and cuti-reactions arc negative in the great majority of cases. 
Occasionally, however, cases of mixed infectious of tuberculosis and 
spirochetosis occur. From bronchomycosis the affection is dis¬ 
tinguished by the absence of fungi; cases of double infection, how¬ 
ever, broftchospirocluetosis, and bronchomycosis, may at times be 
observed, though very rarely. 

Spirocluctosis is easily distinguished from endemic haemoptysis 
by the examination of the sputum, which will show absence of the 
ova of Paragoniinns ringeri Cohbold, and from bronchomycosis by 
the absence of fungi. 

Prognosis.— The prognosis is favourable quoad vilatn, but the 
disease may take a chronic course with antenna and Wasting. 

Treatment. —In the acute cases all the symptoms .as a rule 
disappear after a few days' rest in bed. Codeine (/, grain) and 
aspirin (5 grains) may be administered when the cough is painful 
and the patient complains of rheumatoid pains. In llie subacute 
and chronic types of the disease, arsenic, introduced by CastclJani in 
the treatment of the malady since 1906, gives good results. It may 
be administered by the mouth in the form of liquor arsenicalis or 
arsenious acid pills, or may be given subcutaneously in the form of 
cacodylates. Plaut and Galli Valerio recommend salvarsan. 
When the expectoration is profuse, glycerophosphates and balsamics 
are useful* 
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u lu certain onset- tartar einutu, especially if combined Vrith arsenic, is 
eHiiiicious. The following formula may be used:—Tartar emetic, grain; 
luiuor arseniculis, 2-3 minims; cot loin, £ grain; glycerine, 1 drachm; syrup ot 
tolu, 1 drachm; aquas chlorotormi, 1 drachm. One ounce to be taken three 
times a day well diluted. 

Occasionally in cases with very dry cough, potassium iodide may be found 
useful; for instance:—Tartar emetic, grain; potassium iodide, 5 grains: 
bicarlxmate ot soda, 10 grains; glyicune, 1 diaclim; syrup of tolu, 1 drachm; 
rhloroiomi water, 1 oumr. One ounce to be taken lluee times a day well 
diluted with water. 

1 )uhnuer roctunnionds iiiji-i lions ol i.iiMplinr.iti'fl nil with goiueuol in acute 
cises, ,oul Lujuoi 1-iiwleri 111 ciiuhoiia wine in 11 ironic c«im*s. 


TROPICAL BRONCHOMYCOSES. 

General Remarks.- Affection*, ol tIn- bionchi and lungs dm* to 
fungi are common in ih<- iiopies, though very little attention has 
been paid to t In-m till recently. I'luse conditions may be due to a 
vai iety ol fungi, and may !>** classified in sev< nil groups 

t. Due to iungi ol tin- genu*. Monilia IVrsoon. 17<>7: (Helium Link, 
1 Soy; Sure hat owyces Mt-y-n, 1 Sjj ; Willi a Hausen, 10‘M i f 'f\'pi worrit s 
(jilehriM and Stoker, i{Sy«»; Buford and (iilchrist, 1898. 

j. Du>‘ loluugi ol 1 lie geini-< Ilrmispora Yuillemill. 100(1. 

■}. Due to Iungi ol tin- genii'* A orardia Toni and 'licvisiu, 1N99: 
('olinistrcpiuHnix I’mov. 1911. 

.j. Due to fungi ol the geirn** Aspergillus, 1729: Sferiumatocyslis 
Ciainei, iNfxj : Prnialliiim l.mk, iqoN; Mitcor Micheli, 1720; 
Rhixnnncor l.ucei it ('ost.mtin. 1900; Lie htbrimni N'lullemin. 190.), 

5. Du<- to fungi of the genus Sporoirir/mm Link. j8«»q. 

For description of above fungi the n-arii r is referred to'Chapters 
XXXV 1 L. p. «y» 7 * XXXVIII.. p. 97s. .uni XXXIX.. p. 10.15. 

Lite >ymp-oni» are somewhat simil.u. whieluver fungus is tin: 
<'cliologic.il factor. In mild rases there are signs of slight-bronchitis 
with mum-purulent expeel 01 at ion in which the fungi are found. 
In severe casts the patient presents all the symptoms of phthisis, 
with licetic fever and haunorrhagic expectorat ion. 

Mild cases may get cured spontaneously: but they are oft on 
benefit ed by potassium iodide. We will describe in detail the forms 
of bronchomycosis which has been more completely investigated. 

Bronchomoniliasta. 

Synonyms. —Broncho-alveolar moniliasis (fa-di-Hani), Broncho- 
blastomycosis pro parte. 

Definition.- An injection ot tin- bronchial mucosa due to fungi of 
the genus Monilia CVimkui, 1797. 

Historical.—Since 1905 (‘astell.im has published many cases, 
divisible into a mild type and a w-vcir type of the di^ea-e. and has 
described'several now sjiecies of Mnuilia. Castellani’s werk lias 
recently been confirmed by Pi j per,' Pan tin, and other observers. 
Magrou has recorded a case in France in 1916. 


« 
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Geographical Distribution. '-The dUeas 1 * is found all over the 
tropics, especially in places with a (lain]) climate, such as Ceylon 
and the Malay Peninsula. The affection may he met with also iu 
Europe and America, cases having been recently recorded by Pinoy, 
Iacono. and others. 

^Etiology.— In Ceylon the malady is generally due to m Manilla 
tropicaHs fastellaiii, 1910. The same fungus may be found in 
cases corning from South India and the Malay States. It would 
appear that the fungus is the real cause ot tin 4 disease, as no other 
{etiological agents, such as the tubercle bacillus, etc., are found. 
Moreover, when tin* patient gets better, the fungus becomes very 
scanty, or disappears completely. In some coses other species ot 
the fungus may be observed, but it is doubtful whether nil of these 



In... 77^.- -Koxi'.irs kuo\i a Ov» IJkum’H«imy( (Uvouri-UMiNiio) 

are really ]>at hogeiiie. Their species aiv Mon Hitt pnratro(ninth 
Caslellani. At". pinovi Cusidliini, M. nuilliirmonJi C'stelluni. M . 
neqrii Caslellani, M. cnn-lidn Cjistellam. M. nicen t'.istcll.uii. M. 
insol i la Castellani. M. fisc iidotro picul is Caslellani, M. • Inctiiolor 
Caslellani. M. nitidii Castdlani. M. Inc ten Cost ellaui. M. krusii 
Castell;mi. and other monilia*,, amoitg which M. bet tin lie nst* Pijpei. 
For the cultural characters of these s]ncies see ]». 1079. 

'Pile infection may take place, from man to m.in, and also pi ohably 
by the fungi living saprophytically in nature. Monilia-like fungi 
are extremely common iu Ceylon in tea-dust, add it is very probable 
that the so-called ‘ tea-factory cough ' is a type of moniliasis. 

Symptomatology. — A mild and a severe typo ot the malady may 
be distinguished. In the mild type the general condition of the 
patient is fairly good, there is no fever, and he simply complains of 
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cough. The expectoration is muco-purulent and very often scanty,' 
and no blood can be seen. The physical examination of the chest 
will reveal only a few coarse rales or absolutely nothing.. The 
condition may last several weeks or months, and may get cured 
spontaneously, or, continuing, may turn into the severe .type. The 
severe type closely resembles phthisis; the patient becomes ema¬ 
ciated, there is hectic fever, mijco-jnirulent and bloody expectora¬ 
tion. Occasionally true haemoptysis occurs, a teaspoonful dr more 
of bright blood being spat up at a time. The physical examination 
of the chest may show patches of dulness, fine crepitations, and 
pleural robbing. This type is often fatal. Between these two 
Ipctreme types there are of course cases of intermediate severity, 
apyretic or with subrontinuous and continuous fever, and more or 
less marked bronchial and broncho-alveolar symptoms. 



l it, 77.4. —Sputum in Hronchomokilia&is (Severe Case). 

(From a preparation stained with methylene blue.) 

Diagnosis—The diagnosis <>1 moniliasis is based on finding the 
fungus in the sputum. It is absolutely necessary that this should 
be collected in sterile petri dishes and examined as soon as possible, 
as sputum exposed to the air becomes contaminated with all sorts 
of fungi in the tropics. In fresh preparations of the expectoration 
spore-like, roundish, or oval cells 4 to 6 )>■ are seen, often presenting 
a double contour, alone or more rarely with some mycelial articles. 
The fungus is Gram-positive. 

To identify the fungus cultural researches arc necessary. A particle of the 
sputum is smeared on maltose or glut use agar plates; after two or three days 
.white, rather large, roundish.colonk s appear, easily distinguishable, even 
macroscopically, with a little practice, from the colonies oi cocci and other 
bacteria. The fungus colonies are further investigated by inoculating maltose 
agar, ordinary agar, gelatine, serum, and a set of sugar broths. All the 
species of Monilia found in our cases grow well on ordinary agar, but much 
more abundantly on maltose and glucose agar, especially if slightly acid. 
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Ofi those msdia the growth, which is generally white with a smooth surface 
e^sn young, slightly crinkled* when old, is composed .practically of globular, 
yeast-like cells, whim in the water'of condensation globular colls and mycelial 
elements are found together. A little mycelium may, however, be tound also 
occasionally in the growth on the slope. On serum all the strains produce at 
first a white groww, but some, later on, iuducu a peculiar brownish-black 
discoloration of the medium round the growth. Most species do not liquefy 
the medium. „ . * 

On gelatine all the species grow fairly well; <1 few, including Monilia 
'albicans, produce liquefaction oi this medium. In milk some do not produce 
either acid or clot, others produce a temporary or permanent aeidity, others 
chit the milk or peptonize it. The reactions 111 the various sugar broths are 
important, and m association with the behaviour of the fungi on serum, 
gelatine, and milk, give the data on which to differentiate the various species 
{vide p. io8x). 

Differential Diagnosis. —Primary bronehomouiliasis, as described - 
in this chapter, should be distinguished from the secondary broncho- 
moniliasis occasionally met with in cachectic patients suffering 
from cancer, diabetes, tuberculosis, etc. Tn such cases there is 
generally thrush of the oral mucosa, and the thrush MOttilias spread 
to the pharynx, larynx, and bronchial mucosa, while in primary 
bronchomoniliasis the oral mucosa is not. as a rule, affected. 

From pulmonary tuberculosis the condition is dislinguished by 
the absence of the tubercle bacillus in the sputum and the negative 
animal inoculations. Cases of mixed infection, however—tubercu¬ 
losis and moniliasis---are occasionally met with, the sputum con¬ 
taining both the tubercle bacillus and i lie Manilla fungi. 

From bronchospirocluKtosis it is recognized bv the absence of 
spirochaetes. though occasionally cases of mixed infection occur; from 
endemic haemoptysis by the absence of the ova of Paragonimus 
ringeri Cobbold. 

Prognosis. - The eases of a mild type may recover spontaneously 
or under appropriate treatment, Those of the severe type usually 
end fatally. 

Treatment. —Mild cases and those of medium gravity respond 
often to potassium iodide (gr. x. to xx.) given well diluted in neater 
or milk three times daily. When potassium iodide causes severe 
symptoms of iodism, saiodiu in the same doses fin cachets) may be 
administered. In the cases of the severe type wc have seen no 
improvement from the manv different treatments administered. 
Potassium iodide, however, should always be tried alsrv in these 
cases, as well as balsamies. The diet should be nourishing; hypo- 
phosphites and glycerophosphates, may be tried to keep up the 
strength of the patient, jis in phthisis. 

# 

Broncho-Oidiosis. 

*, • 

Synonyms. —Bronchial oidiomycosis, Broncho-cndomycosis. 

Historical. —Cases havd been described by Blanchard, Chant emesse 
and Vidat,'Linossier, Pinoy, Castellani, and others. 

Geographical Distribution.— -The same as bronchomoniliasis. 
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^Etiology. —The following species of the genus Oidium Link have 
been found in cases of bronchitis, although it is doubtful whether 
they are all pathogenic:— 

Oidium lactis Link, including O. lactis A. a variety described 
by Linossier. 

Oidium matalcnse Castellani. 

Oidium rotunda! ittn Custcllani. 

Oidium asteroidcs Castellani. 

For description of those fungi the reader is referred to 
Chapter XXXIX., p. 1093. 

Symptomatology. —This is ident iral with that of bronrhomoniliasis. 
and two types may be distinguished: the mild type and the severe 
one. 

Prognosis.— Favourable in a certain number of cases but cases 
are met with which do not respond to any treatment and terminate 
fatally. 

Diagnosis. —This can be made only by cultural methods. 

Treatment.-- -Potassium iodide should be tried in all cases, but 
its action in a large number of them is very uncertain or completely 
negative. It may be given in combination with glycerophosphates. 
A change of climate is often useful. 1 

IjBronchohemisporosis. 

General Remarks. —This bronchomyi osis lias been described by 
Castellani. The fungus found so far i* Hcmispnra ntgosa Castellani, 
a description of which will be found in Chapter XXXIX., p. 1108. 

Symptomatology.— The symptoms are very similar to those seen 
in bronchomoniliasis, and a mild and a severe type of the affection 
may be distinguished. I11 the mild type the general condition of 
the patient is good, there is no fever, and he simply complains of 
cough. The expectoration is mnco-purulent and does not contain 
blood. The physical examination of the chest is negative or reveals 
only a few rales. The severe type closely resembles phthisis. The 
patient becomes emaciated, there is hectic fever, and the expec¬ 
toration may be bloody. The physical examination may reveal 
patches of dulness, fine crepitations, pleural rubbing. 

Complications. —The affection may he complicated with a 
tonsillitis, w caused by the same fungus aipl characterized by the 
presence of yellowish or greyish patches: at other times the 
tonsillitis is the primary lesion. 

Treatment.— -Potassium iodide seems to be more efficacious in this 
condition than in bronchomoniliasis. It should be given in 10-grain 
doses, well diluted in water or milk, twice or four times daily. 
Glycerophosphates anjd balsamics are useful. 

Tea-Factory Cough. - 

This affection described by Castellani in 1910, is common in 
Ceylon. It is probably a form of broncho-mycosis. Coolies 
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working in tea-factories are occasionally observed to deteriorate 
in their general health, losing flesh and becoming easily tired; at the 
same time they develop a cough with nuico-purulcnt expectoration. 
The physical examination of the chest reveals nothing except 
occasionally a few coarse rales. If these coolies are taken away 
from the factory and sent to work in the fields, all the symptoms 
slowly disappear. 

A similar affection may be observed in tea-tasters. Tea-tasters, 
in order to judge of the quality of teas, not only taste infusions, but 
frequently fill their hands with the leaves and bury their noses in 
them, snuffing them up: in this way a certain amount of tea-dust 
enters their nasal cavities, and with the tea-dust the micro¬ 
organisms which are found in it. According to the researches of 
one of us. tea and tea-dust in Ceylon contain:— 

r. Fungi of the genus Monilia constantly. 

2. Fungi of the genus Oic/intn occasionally. 

3. Fungi of the genus Aspergillus, Sfcrtgmalocvstis , and Peni- 

cillium frequently. • 

4. A peculiar streptococcus, somewhat different from .S', pyogenes, 
frequently. 

It is interesting to note that such germs are very rare or absent 
in samples of tea examined in F'ngland. The same organisms may 
be found, in Ceylon, in nasal cavities of lea-tasters: in.their ex¬ 
pectoration the Moniha- like fungi are practically constant, the 
streptococci very frequent, while Aspergillus and Penicillhm fungi 
are rare. Guinea-pigs in whose nostrils tea-dust is daily insufflated 
for months develop a broncho alveolar moniliasis. 

Bronchial Aspergillosis. 

Synonyms. —Hroncho-alvcc»l«»r aspergillosis, Aspergillar pseudo-tuberculosis, 
Pneumom.yt.osis oi aspergillar origin. 

Definition.- -A torm nl hroniluti.s and broncho-alveolitis due to fungi of 
the genus Aspcrgillus Mil hell, 17 1*), and Stengmatocvstis Cramer, 1X69 (p. 1020). 

Historical. — The condition has been studied by Virchow, Lit litheim, Dieula- 
foy, Chantemesse. Widal, one ol us. Wise, anti others. 

Climatology. —The geographical distribution ot the disease seems to be 
cosmopolitan. 11 is very common in«ertain parts of Prance, and one of us has 
seen two cases in the Balkans, in the tropics we have ijeen some 1 ases in 
Ceylon and Tropical Aim a, and Wise has reported a t ase from British Guiana. 

/Etiology.' —The condition is due to tungi ol the genus Aspergillus Micheli 
and Sterigmalncvstis Cramer. U is common especially in people who have 
to handle various grains on whuh spores ol those iungi uie often found, in 
Prance it is extremely frequent among pigeon-breeders (gaveurs de pigeons), 
who fill their mouths'with grain and blow it into the mouths oi the pigeons. 
Of the two cases observed by us in the Balkans, one was apparently due to 
Aspergillus fumigatus Presenilis, the other to btefgmaUh'vstis nigra Cramer. 

ft is probable that the deleterious effects caused by the fungi are due not 
only to a mechanical irritative action, but also lo toxins secreted by the fungi. 

Morbid Anatomy. —The lungs, and occasionally the liver, kidneys, and other 
organs, may show a type of pseudo-tuberculosis < liarai tensed by the presence 
of numerous mycotic tubercular-like nodules. 

Symptomatology.— The presence of the fungi in the bronchi, when in smal 
amount, m%y not give rise to any symptom. When the infection is heavy. 
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symptoms of bronchitis with muco-purulent, and occasionally bloody, expec¬ 
toration are present, and in severe cases the patient may have hectic 
temperature, with sweatings and great wasting. 

Diagnosis. —This is based on finding the fungus. It is to be noted that in 
the sputum as a rule only mycelial threads are found, and cultivations are 
therefore necessary. 

Prognosis.— Mild rases often recover, but in severe cases with bloody ex¬ 
pectoration t'he prognosis is bad. 

Treatment.— A change of climate ami, when the condition is brought about 
by certain occupations, a change ul 01 cupation is very beneficial. Potassium 
iodide (gr. xv. to xx.) may be administered. 

Bronchial Penicilliosis. 

One of us has observed cases of bronchitis and broncho-alveolitis due to 
fungi of the genus Pemalliunt in the tropics and one in the Balcanic zone. The 
fungus isolated from tlie last 1 .'-e was i* tm\tuceum Linnaeus. 

The symptomatology, diagnosis, and treatment are the same as in Branchial 
Aspergillosis. 

Bronchial Mucormycosis. 

Casts ot bionelutis caused by fungi of the genus Mucor Michcli, 1729, 
Lichthemna Vuillemin, iyn^, Ifhron,tioor Bui cl and Costantm, 1900, lihizopus 
Ehrenberg, 1820, may be met with, but are of rare occurrence. The sympto¬ 
matology is the same .is t hat ot Burnt hull Aspergillosis.. We have seen a case 
in the Balcanic zone due to Min ■» tmnrdo Linnaeus. Foi description of the 
fungi see p. 072. 


Bronchial Sporotrichosis. 

A few ca'-r- have beei di s. nbed ul a bronchitis due to fungi ot the genus 
Sporotrichtnii 1 .in k. 1N n 

Undetermined Bronchomycosis. 

One of us has des» ribcil ca: • ol La on> homycosis due to fungi wlm h have not 
yet been clashed. 


PULMONARY NOCARDIASIS. 

Synonyms.—I’ulmonary strep tothromycosis. Pseudo-tuberculosis. 

Definition.- - Pulmonary run ardia.ds is an infection of the lung, and usually 
other organ*., with .1 spent**- ot tin liingal genus Noraidia Torn and Tievisan, 
in which the signs and symptoms inoie or less resemble those of phthisis. 

Historical. —In 1897 Flixncr described this disease, isolating the causal 
organism, wludi lie named Strcptathn < pscudntubcrculosa Flexner, 1897. In 
the same year Bin liholz found .1 similar ease 111 Berlin, and Scheclc and 
Petruschky described a Hurd at the Wiesbaden Congress. In 1902 Birt and 
Lcislunan m< t with »i ease in .1 soldier, and since then similar cases have been 
recotdcd byJFoulerlun, b> Kogei, I lory, and Sartprv in 1909, and have been 
seen by ourselves m O\lon, the Bulcamc zone,and the Anglo- Egyptian Sudan, 
and by l-’ijper in South Alru.i " , 

Climatology. —'I lie disease oei.urs in* the Temperate and Tropical Zones, in 
the New and the Old World, and may therefore he widespread. 

AtlOlOgy. —The causal agents appear to be varying species of nocardia— 
thus, tor example, Flexmr's ease was caused by Nncardux pseudotnberculosa 
(Flexner, 1897); Birt and Eeishtnan’s case by Nocardia leishmani Clialmers and 
•Christophcrson, 1916; Schfccle and Petrus. hky’s < ase by N. gedanettsis (Scheclc 
and Petruschky, 1897); and Fouler ton’s organism by N. foulcrtoni Chalmers 
and Christophcrson, 1916; while Roger, Dory, anti Sartory's organism is 
called zV. pulmonalts (Roger, Bory, and Sartory, 1909). Very commonly these 
fungi are present in the sputum as acid-last rods which may or may not appear 
in branched form. When present in rod-like forms they give rise tp an appear- 



REFERENCES 


*893 


ance somewhat resembling the tubercle bacillus. Other species of nocardia, 
also found in sputum, may not be acid-fast, and these are more easily recognized. 

Morbid Anatomy. —As a rule the appearances found post-mortem are not 
unlike that of tuberculosis. There is consolidation, necrosis, and cavity 
formation in the lung, with or without the signs of caseous pneumonia or of 
calcareous deposition, or there may be small cirrhotic nodules scattered 
through the lung. There may also be nodules m the liver, spleen, peritoneum, 
and lymph glands, and there may be chocolate-coloured exudate into the 
pleural or peritoneal cavities. This exudate may he odourless or feeiid in 
odour. The fungus can lx* easily found in these pseudo-tubercles. 

Symptomatology. —In general it may be stated that the symptoms resemble 
those of phthisis, and as such t lie disease is usually recognized. Usually there 
is fever, cough, a muco-purulem sputum containing blood at times and showing 
acid-last rods resembling the liacillus tuberculosis, but earelul search may reveal 
a few elongate or bram hing forms. The physical signs are those of chronic 
broncho-pneumonia, with or without cavity lormation, and with or without 
those of pleural dfusion. The liver ami spleen are often enlarged. The cases 
usually go from bad to worse, and end in death. 

Diagnosis. —Many of these cases are diagnosed as pulmonary tuberculosis 
at the present time. The correct diagnosis can only be established by a 
careful examination ol the sputum, by mic rosiopical and bacteriological 
methods, including the culture ol the organism. m 

The differential diagnosis has to be made I rum phthisis and liver abscess. 

It may be distinguished iroin phthisis bv llie retogiution ol the beaded 
branched organism in the spulnm and the 1 nlture ol it tlicrcliom. 

lu eases giving a history of dy^-nt cry anil exhibiting enlargement of the 
liver, fever, anil a purulent 1 hm olate loloured cifusiou into the pleural cavity, 
the diagnosis can only be , Itci.tcd by hading the luugus and by the absence of 
any pus in the liver. In .andi cases the dvseideiii amo.-ba may be pnsent in 
the fan es. 

For the inorphologiial anil cultural characters ol the species of nocardia 
see Chapter XXXIX.. p 10 p>. 

Prognosis. —So far the prognosis is very bad. as all known cases have died. 

Treatment. —Iodide oi potash in Urge doses may be tried or a vaccine made 
from the patient's causal organism. 

Prophylaxis. —Notfiing whatever can be said on tins part of the subject. 
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CHAPTER I.XXXII 

DISEASES OF THE CIRCULATORY SYSTEM 

General remarks—Tlu- blood—Mood puzzles — Aiueniiaand allied conditions— 
Leukaemia'—General dropsy -The heart—The \esscN—The spleen-- 
The bone-marrow—ReterenI es. 


GENERAL REMARKS. 

In this chapter we merely make a Jew allusions to some points of 
tropical importance with regard to the blood and the nigans which 
produce and circulate it. '1 he subject is not merely a large one, but 
is of great importance in the tropic*, and our few remarks are merely 
of an introductory nature. 


THE BLOOD. 

Wc in noway intend to enter at all fully into an important study 
of the blood, which is to he found in detail in the special hooks 
devoted to its elucidation; but we desire, in the briefest manner 
possible, to present to the reader a few ninarks wldeh have a direct 
bearing upon the various references whith we lia\e made from 
time to time in the preceding chapters with regard t o it. 

The Erythrocyte. 

In embryonic life the first sign ot the blood cell is to be found in 
those mcsoblast cells of the vascular area which contain haemoglobin 
and are called megaloblasts, and to these are added later similar 
cells without haemoglobin and found in the liver. In post -embryonic 
life these dells are found in the red marrow lying at the ends of long 
bonesafldJn flat bones, and normally do not appear in t he circulating 
blood, buttarc the parent s of the normoblasts, which am commonly 
found in the blood after mid-tonn of foetid life and in the red bone- 
marrow of post-embrvonic existence. 

These normoblasts, multiplying by mitosis, are the source of the 
erythrocyte, which alone is the proper denizen of the circulating 
blood. 

An erytlirocyte, according to von Schilling-Torgau, is saucer¬ 
shaped, with a thickened edge, and consists of:— 

i. An ectoplasmic cell membrane, inside which lies the endoplasm, 
of which the peripheral portion is condensed to form the endoplasmic 
capsule, wfyich isWcidenreich’scholesterin-lecitliin membrane, inside 
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which liesfcthe stroma, in the form of a network of protoplasmic 
threads and nodes, which contains the haemoglobin, and in the 
saucer-shaped corpuscle forms a cap over the archoplasm, which lies 
just over the concavity of the saucer. 

2. The archoplasm is composed of a central clear lmnoglobin-frce 
area, and is composed of a glassy body, which is rest material, and 
which in ordinary cells forms the achromatic spindle in mitosis. 
Excentrically placed and surrounded by the glassy body lies the 
capsule corpuscle , near which lie two sharply defined bodies embedded 
in a substance which may contain a vacuole. These are the 
ccntriolcs. 

3. The blood plate is the metamorphosed nucleus of the normo¬ 
blast, which lies excentrically on one side of the archoplasm. It is 
easily extruded in making the blood film, and gives rise to the blood 
platelets which are so well known. Its peculiar appearance is 
possibly due to physiological modification during mitosis of the 
normoblast. 

4. Mevc's phistokcr.itcn are granular bodies ol unknown nature 
scattered through the crythrotvie, but mostly seen near the 
archoplasm. 

As we shall see later, these vai inns pails of the erythrocyte are the 
explanation ol the intracorpuscular blood puzzles and the origin of 
the numerous intracorpuscular pseudo-parasites of many observers. 

The red corpuscles number some live millions in a healthy male, 
and some four and a half millions in a healthy adult female under 
the climacteric age. but there are physiological increases of these 
numbers in infancy, by cold and at high altitudes, while race has 
but little influence. 

Pathologically they can be increased by mechanical means— 
e.g., the concentration of the blood caused by diarrhoea, sweating, 
vomiting, and polyuria, or by heart disease. They can also be in¬ 
creased in toxic conditions and in polycythemic splenomegaly. 
They may be decreased by any mechanical, toxic, or parasitic cause 
which induces blood destruct ion. 

The normoblasts of the bone-marrow may accidentally occur in 
the normal circulating blood as an isolated' form, but in numbers 
they indicate that there is an abnormal demand for erythrocytes— 
as, for example, after a hicmorrhagc. A normoblast is about the- 
same size as an erythrocyte (7-5 microns),'but contains a rounded 
nucleus composed of a nuclear membrane containing dense chro¬ 
matin and measuring about 4 microns. 

The megaloblasts may be found in the circulating blood if some 
toxin is attacking the bone-marrow. They arc usually of large size 
(20 microns), but this is not their char act eristic, which is the large 
nucleus measuring some 10 microns and containing loosely arranged 
'hromatin. The nucleus may undergo the usual changes, and the 
•egaloblast become a megalocyte. 

"Microblasts are small cells or abnormal normoblasts or xnegalo- 
Bsts. . 
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The Leucocyte. * 

In post-cmbryonie life the home of the leucocyte or colourless 
blooa cell is the bone-marrow. They may be divided into the* 
hyaline cells or lymphocytes, which are the least differentiated 
cells, both ontogcnetically and phylogeneucsilly, being the first 
to appear in the embryo and in the lower animals, and the granular 
"cells or leucocyte sensu slricto, which are more highly evolved cells. 

It is usual to consider the large* lymphocytes, the small lympho¬ 
cytes, the large, mononuclears, and the transitional cells, as all 
belonging to the same denomination. According to Hcidenhain, 
there is a tendency on the part of the eentrosome to reach the centre 
of the lymphocyte, being pulled thereto by cytoplasmic radii. 
It is, however, prevented from assuming this position by the nucleus, 
which succeeds in this obstruction in Hit 1 case of the small and 
large lymphocyte, because there is insufficient cytoplasm; but in the 
case ot the large mononuclear it pushes the nucleus to one side, and 
in the case ot the transitional it so indents the nucleus that it attains 
in both cases the central position. Thus the small lymphocyte by 
growth can become the large lymphocyte, from which are descended 
the large mononuclear and the transitional, which may, therefore, 
be reckoned as a single type in making a different i;»l 1 ount. 

The small lymphocyte is about the size of an erythrocyte, but 
somewhat smaller; it possesses a rounded or slightly indented 
nucleus, colouring deeply with basic stains, and surrounded by a 
very slight amount of cytoplasm, which shows a reticulum with 
basophile granules as the nodal points. There arc also some 
azurophile granules. 

The large lymphocyte is larger, reaching to 20 microns, and is 
characterized by a central roundish or slightly indented nucleus, 
which contains less chromatin than in the small variety. Their is 
more abundant cytoplasm, which does not stain so deeply, but 
contains the same reticulum and Wolff’s azurophile granules. 

The large mononuclear leucocyte possesses an excentric nucleus 
relatively poor in chromatin, surrounded by a larger amount of 
cytoplasm, with the usual leticulum and azurophile granules. 

The transitional cell has its nucleus indented intp a horseshoe 
or sometimes twisted. Lymphocytes and myeloblasts may contain 
fuchsinophile granules called Srhridde’s granules. The Ime leuco¬ 
cytes or granular white cells arc classified ’according to their 
granules into neutrophile, eosinophil?, and basoplule. Their pare 11I s 
are the myelocytes of the bone-marrow, which arc cells of large size 
possessing rounded pale-staining nuclei and the granules typical of 
the particular leucocyte to which they arc to give rise. 

The most primitive form is the eosmophile leucocyte which is so 
common in lower animals. It probably has a secondary home in 
connective and lymphoid tissue. They arc characterized by their 
large refractile granules, which have an affinity ior acid stains and a 
twisted, trilobed, or dumb-bell-shaped nucleus. 
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The polymorphonuclear •neutrophile leucocyte is generally 
called by the first portion of its name. It varies considerably in 
size, and is characterized by a lobulatcd nucleus in which the lobules 
vary in number, but however separate they may appear, are always 
connected by fine threads. 1 1 is upon this lobulat ion that the Arncth 
count is based, and the form of the nucleus can be explained in the 
same way as in t he transit ional (vide supra). 

The hasophilc leucocyte or mast cell has a trilobed nucleus poor 
in chromatin and a cytoplasm containing basopliile granules. The 
corresponding myelocytes may under abnormal circumstances 
be tound in the circulating blood, and even at times the pro-myelo¬ 
cytes. which resemble myelocytes, but possess a basophile cytoplasm 
with a few neutrophil' granule*. More rarely cells with a large 
rounded nucleus containing a tine chromatinic network and three 
t o four nucleoli, and surrounded by an intensely basophile cytoplasm, 
may be seen. These are Naegeli’s myeloblasts. 

Under pathological conditions such as an.emitu with jaundice 
and leucocy them lit, a few plasma cells may lie seen in the blood. 
They are triangular, with an exeenlrie nucleus and a markedly 
basophile granular cytoplasm. 

The number of white cells \aru-s from time to time from about 
5.non to 9.000 per cubic millimetre, but the average is about 7,000, 
or one to every 71 x» ervthrocytes. 

lowing r.ulland and (ioodal the average differential count is 
as b lows:- - 

I'cr Out 

• ih vies . . yi 1 \ 

.in! Average. 

5; 

f) Maximum. 

■ • ■ • • If 

1 lie Arnctli count formulated in K)o.j is based upon tlie number 
ol lobules in the nucleus of 1 no polymorphonuclear or 100 eosinopliile 
leucocytes. Class I. contain* those with a single rounded or in¬ 
dented nucleus, and would include anv neutrophile myelocyte which 
happened to he present. Class II. has two. Class ITI. three, Class IV. 
four, and Class V. five lobules. The numbers in Classes I. and II. 
added together give the Ainclh index, and in Classes I., IT., and 
half III* give the Hushiull-Trenholtz uuhx. Arncth subdivided 
each class int o smaller groups by t he indentations and the character 
of the loops and lobes, but tlnse an* not now considered. He 
restricted his counts to polymorphonuclears, but to-day eosinopliile 
leucocytes are also considered. I11 counting it is wise to follow 
Chamberlain and Veddcr, and to consider as one, lobules with a 
distinct isthmus, arul in cases of doubt to place the number in the 
higher class. Arnctli considered that the youngest cells were those 
in Classes I. and II., .and that those in Class V. were the oldest, while 
ClassesIII. and IV. arc believed to be adult. These views have been 
contested, as has Pottenger's opinion that the phagocytic power 
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increases from Class I. to Class IV., and falls in Class V. When the 
numbers in Classes I. and II. are increased above normal it is called 
' a shift to the left/and the reverse' ashift to tlu* right,'terms which 
have been used in Chapter IV. According to Arnetli, a shift to the 
left is evidence of lower resistance on the part of the patient to a 
disease. This count has been tested in the tropics by Chamberlain 
and Veddcr, Macfie. Breinl, and others, as has been set'forth on 
P- 75 - 

A few examples may be given as follows:— 


Akkkth 
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VonSchilling-Torgau suggests n modification, which is to classify 
the neutrophiles as myelocytes, myelocytes with indented nucleus, 
polymorphs with rod-shaped nuclei, polymorphs with segmented 
nuclei. It is said t hat t his simple met hod gives the same results as 
the Arneth count. 

The Arneth count is being used at present in tropical work, but its 
value is still sub jiulice. 

The leucocytes vary in number under plivsiologiral and patho¬ 
logical conditions:— 

Leucopenia, or diminution in their numbers, may occur in physio¬ 
logical conditions such as hot or cold baths, or in pathological condi¬ 
tions such as certain protozoal infections, malaria, trypanosomiases, 
and kala-azar; in bacterial infections such as enteroidea, undulant 
fever, tuberculosis, and influenza, or in severe tox.rmias of any kind. 
The leucopenia is usually polymorphonuclear, but in fevers there is 
a diminution of eosinophifes. 
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Leucocytosis, or increase in their numbers, may occur in physio¬ 
logical conditions such as infancy, pregnancy, digestion, and 
exercise, and there is a terminal or agonal leucocytosis before death. 
Tn pathological conditions a leucocytosis due to polymorphonuclear 
leucocytes may occur in septic or inflammatory conditions, many 
fevers and t oxaunias, after hicmorrliage, and with malignant disease. 

Lymphocytosis may be relative when there is a relatively high 
percentage of lymphocytes and low of polymorphs, with no increase 
in the total number of whit e cells, or absoliit e when the tot al number 
of white cells as well as of lymphocytes is increased. Tlie former 
occurs in protozoal infections such as malaria, amoebic dysentery, 
etc., and the latter in leukemia, etc. 

Eosinophilia, or ‘increase 111 the eosinophile leucocytes, occurs 
in helminth infections, in skin diseases, in asthma, in toxic states, 
and in myelocytha’mia. 

Basophilia oreni s in mvelocyt Juemia and si aphylococcal infect ions, 
but in the latter only slightly. 

Blood Platelets. 

These are probably deiived fioin tlie erythrocytes, and may 
possibly not be present in normal circulating blood, but formed in 
preparing the lilms. Their clinical value is not absolutely certain. 
They are said to number about 300,000 per cubic millimetre in 
health. They are colourless, refractile, di^ oidal bodies, some 
1-3 microns in diameter, having a great tendency t o adhere toget her 
and having an affinity for basic dyes. 

Hsemoconia. 

These are colourless retractile bodies, 0*5-4 micions in diameter, 
which do not colour with ordinary stains and are of unknown origin 
and function, though they may be fat particles, as shown by 
Neumann. 

BLOOD PUZZLES. 

Blood puzzles consist of bodies which from the first have been 
recognized as such <»r in other instances have been thought to be 
parasites. 

It is (\iflicult 1o give a systematic account of these bodies, but, 
following Balfour, we may classify t horn ns follows:— 

A. Heterogenetie: - -Not in the blood. 

B. Autogenetic:---Actually in the blood. 

I. Found in fresh blood:— 

(a) Erythrocytic. 

(b) Leucocytic. 

II. Found in stained blood:— 

(a) Erythrocytic. 

(b) Leucbcytic or lymphocytic. 
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Heterogenetlo. 

These are external or adventitious, and may be divided into:— 

I. Those belonging to the glass slide. 

11 . Those belongi ng t o cleaning or drying mat erials. 

III. Those coming via the air. 

IV. Those coming from the skin. 

i V. Those coming from the intestines. 


The Glass Slide.- -Everyone is well aware of the peculiar marks 
which may appear on old glass slides, and which ret ain the stain, 
thus giving rise to pseudo-trypanosomes, yeasts, and many other 
forms. 

Perhaps the most interesting of these are the ‘X bodies’ 
(Horrocks and Howell) which appear in Romanowsky films as 
roundish bodies, with a small blue circular centre surrounded by 
four or more faint concentrically arranged capsules, .uid which 
Chamberlain aiul Veddcr have shown to be artefacts present in the 
glass slide. 


Cleaning and Drying Materials.- Cotton fibres maybe introduced 
from a cloth in cleaning slides. Blotting-paper, it used twice for 
drying blood slides, may introduce one kind of blood into another 
or bacteria into a blood film. 

The Air.- -Insect scales, plant hairs, animal hairs yeasts, and 
pollen grains, may all be introduced in'o blood films Irom the air, 
and especially mult iseptate lungal spores* 

The Skin.— Pieces of diit, epithelial scales, and bacteria, may come 
from the skin. 

The Intestine.— In obtaining films during a post-mortem or from 
an animal which has been shot tin re is dang* r ot contamination of 
the blood with spiroclueles and other organisms from the intestine. 


Autogenetic. 

These arc bodies which are really m the blood, whether natural 
products or artificial productions. 

Fresh Blood — Erythrocyte.' —In ansemic blood the erythrocytes 
become deformed, forming oval, pear-shaped, tailed, or irregular 
bodies called poikilorvtos, jallied to which are the peculiar chain-like, 
droplet-like, and filament-like bodies figured by Nuttall and, Balfour 
as produced when taking films in high air temperatures. Some of 
them may be mistaken Inr parasites, but only by beginmrs. 

A crenation seen in a deformed or in an ordinary corpuscle may 
in certain focal planes look like a malarial parasite. 

Vacuoles have clear-cut margins, do not move, do not possess 
pigment, and are quit*' clear, yet they give liseiotn uhle.andmay 
be mistaken for piroplasma or for malarial parasites. 

The glassy body mentioned above, when easily visible, is often 
mistaken for a parasite, and is probably the explanation of the 
‘ maraglianos ’ or dehremoglobinized spots «rhich have been de- 
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scribed, as well as of such pseudo-parasites as those mentioned by 
Balfour as being described by Foran and Breeze. The dark spot 
mentioned as being visible m the niaraglianos may be the centro- 
some. 

A granule from a leucocyt e or a blood platelet lying on an ei ythro- 
cyt e may simulat e a parasit e. 

' Leucocyte.--T he leucocyte, especially the cosinophile, is 
responsible for the free granules, and worse for the free or attached 
wavy process, which is apt lobe mistaken for a spirochete, especially 
when a beginner is using t he dark-ground illuiuinat ion. 

Stained Blood -Fkythkoiyie.- When the glassy body swells it 
gives rise to pale large red blood cells 15-50 microns in diameter, 
which are the half-moon-shaped or sicklt^shaped corpuscles of 
Stephens and Christopher^ 

The hicmolyzcd stroma is the cause of the shadow corpuscles, and 
polychroniatophilia is due to diffuse colouring of the reticulum, 
while the punctate form is due to the nodes being especially tinted. 

Sc huff nor’s dot * are caused by the coloration of nodes of the reti¬ 
culum in older cells, while pathological karyhlysis of the nuclear 
plate maybe the cause ot the Howell-J oily bodies and the ring- 
shaped bodies ot Cabot, and perhaps the so-called Parafilasma 
flavigenmn is due t o t he same cause. 

The capsule corpuscle may be the origin of Arnold’s nucleoids, 
Schmauch’s bodies. Heinz's corpuscles, and many pseudo-parasites. 

A blood platelet lying on an ei vthvocvte mav resemble a malarial 
parasite. 

Leucocyte.' —The puzzles in connection with the leucocyte or 
lymphocyte may be divided mto.- 

1. Kvtramicleiir. 

2. Intranuclear. 

Exlranuclear.— Kurloff’s bodi< s seen in the large lymphocytes, 
especially in guinea-pigs, are large vacuoles with a homogeneous 
structure, and may be a secretion, but have been considered to be 
parasites. They take a purplish or reddish colour with Gicmsa’s 
stain. 

Oval or round rings may possibly be connected in some way with 
the area around the ceutrosonie. Ferrata's plasmosomes are small 
mctachrpmatic bodies which are thought to indicate retrogressive 
changes: they mav be derived from the chromatin of the nucleus. 

In 1912 Castellani described.extranuclrar 11011-parasitic bodies in 
leucocytes. They take, with Giemsa’s stain, a blue colour, almost 
constantly show dots of chromatin, and measure 2-6 microns in diam¬ 
eter. They also occur free in the liquor sanguinis, and are by him 
considered t o be degenerate rod blood cells engulfed by the leucocyt c. 

Intranuclear .—The nucleus of the mononuclear leucocyte is apt 
to undergo changes and to show bodies with a blue cytoplasm, with 
or without chromatinic spots, which look very like parasites, as also 
described by Castellani in 1913. 
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BLOOD PARASITES. 

The blood may contain a number of parasites—<?.£., the malarial 
parasites, the spirochautes, the trypanosomes, the kala-azar 
parasites—as well as certain worms- -e.g .. the Microfilaria*, Schisto¬ 
soma hamatobium, S. japonicum, and S. mansoni. 

ANAEMIA AND ALLIED CONDITIONS. 

Anamla is common, being generally associated with ankylo¬ 
stomiasis, malaria, kala-azar, chronic dysentery, or in women 
repeated pregnancies and prolonged lactation. It is especially 
common among coolies working on estates. The treatment is to 
remove the causal agent, and then to administer the old mixture of 
sulphate of iron, sulphate of magnesium, and mix vomica to the 
poorer classes, while intramuscular injections of iron alone 01 com¬ 
bined with arsenic or sodium glycerophosphate are more scientific 
and more suitable for the better classes. 

Chlorosis is rare, but we have seen cases in Europeans and in 
better-class nal ivc girls. 

Paransemia Tropicalis. 

Everyone residing in tin* tropics is acquainted with the pallor 
which is visible 111 the faces of many European residents who, 
apparently, are in good health. An examination of the blood 
fails to reveal any marked diminution in the red cells or haunoglobin, 
or, at all events no such reduction as would be compatible with the 
pallor. We have used the term j>ar,iq;emia to indicate the condition. 

In Chapter 111 ., section Effects on the Mood (p. 75). we have, 
shown that this apparent ana-mia has been carefully studied by 
W. M. Strong, who considers t hat t his pallor is really caused by the 
deposition of pigment m the epidermis. This pigment renders the 
skin opaque to the red rays contained in sunlight, and hence the 
colour reflected therefrom appears to the eye white. 

Ill diagnosing this condition care must be taken to exclude true 
anaemia by a count of the red cells in the blood and an estimation 
of the haemoglobin. 

Pe Langcn believes there are re.il differences lietwen the blood ot Kuro- 
pnans in the Tropics and at home: a slnlt to the IHi ol Ariietji's count, dimi¬ 
nution of cholesterin. increase in blood siig.u. He attributes to the hyjici- 
glycaemia the low fever so often found in the Tropics. 

LEUKAEMIA. 

Leucocythemia cannot be said to be very rare, at all events in our 
experience, and may be either spleiio-medullarv or lymphatic in 
type. It is most necessary to rem mbor the possibility of the 
occurrence of this disease, and to make it a rule to examine t he blood 
microscopically before performing splenic or hepatic puncture in 
cases of splenomegaly. 

Pseudo4euk»mla and Banti*s disease are also known. 
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GENERAL DROPSY. 

Cases of general dropsy not due to heart or renal disease may be 
caused by bert-beri or ankylostomiasis. 

THE HEART. 

Hcait disease has not been carefully studie d by modern methods 
in the tropics, but cases of heart-block due to malaria and syphilis 
have been recorded by us. 

Pericarditis and endocarditis .ire not as coiftmon as in other regions, 
probably because rheumatism is rare, and therefore they are due 
to such other causes as gonei occol infection, etc. Atrophies of the 
heart, especially brown atrophy, are quite common as the result of 
some general disease. Heart-block is rare, but has been met with. 
Rupture of a perfectly normal myocardium, the pericardium being 
intact, is recorded by Herzog as due to fracture of the second, 
fourth, and fifth rib*,. 

Tropical Heart. 4 

1 ’iuler this heading Mncl.eod h.i-t described the conditions rf 
palpitation and dvspnaa on going up lulls met with in persons who 
have resided long in t he tropics, lie si vigils this to degeneration of 
t he heart. brought on by t he he.it and by the except ional work which 
it hits to do owing to the changes in the circulation which result 
from the high temper: 1 tun- nl tin tropics. He considers this to be 
the basis of the syncopal form of heal exhaustion. Ernest Black 
believes that the condition is a^ociatcd with subnormal blood 
coagulability, and reuumnends the administration of calcium salts. 
The salt he prefers is caltimu lactate, which he gives in io-grain 
doses. He points out that ealciimi ^alts are essential for the systole 
of the heart as well as for the normal cogulability of the blood, and 
refers their bem final action to this properly. He considers that 
citiic acid or its salts *.Jiould be avoided when calcium salts are 
administered, as they increase the calcium excretion. 

THE VESSELS. 

Atheromatous degeneration of the arteries is quite common, and 
aneurysm is found, ginerallv affecting he thoracic aorta, while 
varicose veins and variconle me usual, and, associated with 
hypertrophy of the hem t. are wn common among rickshaw coolies. 

Thrombosis is often met with as the result of typhoid fever and 
other diseases, and we have seen thrombosi-, of a coronary artery 
with myomalacia cotdis or aneurysm of the heart. 

THE SPLEEN. 

The spleen is affected in malaria, kala-azar, relapsing fever, etc., 
s already described. Capsulitis is very commonly jnet with in 



REFEkENCES 


post-mortems, but splenic abscess is, in our experience, rare, and 
may be of entamoebic origin. Infarcts and tuberculosis arc, how¬ 
ever, not so rare, and splcno-mcdullary leukaemia, as has been 
mentioned above, is not very rare. Rupt urc of t he enlarged malarial 
spleen has already been mentioned, and may cause death within a 
few minutes, or the patient may live for several hours. 

BONE-MARROW. 

* 

The importance of the bone-marrow is often overlooked in tin- 
tropics. It requites especial study in ana-mins knla-azar, and 
malaria. 
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DISEASES OF TIIIL LIVER AND PANCREAS 


General remarks—Tropical liver—Amoebic abscess of the liver— 
Opibthorchiosis —Clonorcluosis—Relerenees. 


GENERAL REMARKS. 


Diseases of tho liver ;uul pancreas are of common occurrence in 
the tropics. The hv*r may hi* affected in the course of tropical 
fevers, especially in malaria and kala-azar, in the latter of which 
Rogers has described a special form of cirrhosis. The disease 
called ‘ infantile biliary cirrhosis of ///.■ liver' described by Ghosc 
anti Maeke.nzie as occurring in Calcutta and other parts of India 
in Hindu and Mohammedan cluldieii. appears to us to require 
reinvestigation, with a virw to d riding whether it also is a variety 


of kala-azai ll is said to attack children under mu: year of age, 
and to be i haractcrized by a h»\v tyjn of fever, associated with 
enlargemen of the liver and spleen, jaundice, pale motions, dark 
urine, and ^ »metimcs vomiting til blood, redema, and ascites, and 
ends fatally in three I o eight mont Iis. 

Acute yellow atrophy of the liver is not onimon in Ceylon 

as in Europe, for, on an average, we have met wit h tine or two cases 
per annum. It occurs in Ceylon more commonly in men than in 
women, but t he cause appeal s to be quit e obscure. 

Ail extraordinary case of mute severe hepatitis and gastritis, 
which caused a considerable haanorrhage to lake place, tilling all 
the small biliary duets, the gall-bladder, Ihe common bile-duct, 
the duodenum, jejunum, and ileum with blood, has been recorded 
by one of us in Ceylon. Tin* inilammation occurred in a stomach 
which was«altered by chronic atrophic gastritis. Tin* hiemorrhage 
was caused by the blood passing from the. damaged hepatic capil¬ 
laries into th<* minute bile channels, and was due to the destruction 
of the walls of these capillaries and the liver cells. No definite 
cause could be found f» »r t his coiulil ion, which is decidedly rare. 

Congestion and inflammation of ihe liver, together with abscess, 
are common in the tropics, and require special consideration (p.1910). 

Atrophic cirrhosis of the. liver is very common in the tropics, and 
though generally there is a history of alcohol, still, this is by no 
means always so, and sometimes the cause is not evident. Wc 
•believe that cirrhosis of the liver of malarial origin is much less 
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frequent than is admitted by many authors. It will bo shown 
presently that various parasites cause cirrhosis. 

Primary cancer of the liver lias been met wit h, but is very rare. 
On the other hand, secondary cancer is by no means rare. The 
only non-malignant growth which we have met with was ail angioma. 

The protozoal parasites which occur in the liver are I.oeschia 
histolytica, the cause of liver abscess; Leishmania donovani and 
L. infantum, the. causes of kala-azar and the mtantile kala-azar; and 
the malarial parasites, as has already been noted, luce idioms has 
been found in the tropics in man several tunes. 

With regard to tlie trcmutode parasites^ ul tin* liver, Fasciola 
hepatic a is only an oo« asional parasite ot man. Fasclolopsis buski 
[ra/houisii has been soon in a Chinese who showed obscure liver 
symptoms, and no doubt mici 'seopical examination of the her.es 
would make diagnosis possible but there is only one certain case, 
and 1 he information regarding lie symptoms i" tneagic. Opisthor - 
chisfdineus and. 1 mphiments no con a are lie cause ot opist Imn hiosis. 
which will be considered late s will clmiofehiosis, caused by 
Cbnorchis sinensis* Dicroucli tm i(inoculum is considered to be 
too small to cause any serious symptoms whi.e living in the bile- 
ducts. Schistosoma m.msoni .111 S.japomcitM m.ivbo h affect the 
liver (pj». istfy itfu 

With regai 1 it) tdpc-H onus. Dan ia ‘iinouh\us is n«»l common, 
hut we have 1 *i with one c.iv >1 echinococcus 111 (Vyloii. which 
was brought b a 1 «• >• r prisoiiei uni Jlegbie has 1 ivorded another, 
not in the liver, but associates witn tin lung, in an old resident 
in Ceylon. Oin oi us has ret jrde l an invasion oi the livci by 
Asearides, and 1 le formation t abscess* s by the agt ncy oi these 
worms. We have t^ni. i/iaii a nail loins in tlie 

liver. 

Disease of the bladder is eommoii m Iropies. and we have 
met wiiha**uie cinoiiic i nil animat 10 (i.dl-stom s arc often 

met will >ably as sequela* to typlu ie\er. mil Iso aiising 
from oilier causes. Suppiuatiou ot tli- ile-duels w have only 
seen once, and <edema oi tlie wall of tin w bladder wo have, also 
ouly found once. Obstructive ami catarrhal jaundice are met with 
fairly frequent ly in t he t ropics. 

Rupture of the liver may take place* as tiiciesult of traumatisms, 
and recently Herzog lias recorded this accident 111 a lolipiAo woman 
as the result of a native obstetrical practice, which consists of 
traction on a cloth wound round the abdomen. 111 this case the 
rupt urc had been caused by t he purf oral ion of t he t ip of t he elovcnt li 
rib into the fatty liver. 

The pancreas, in our experience, is not infrequently found 
diseased. Wc have met with the following types of inflammation 
in Ceylon:— 

1. Acute haemorrhagic pancreatitis. 

2. Acute suppurative catarrh of the ducts. 
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3. Subacute pancreatitis. 

4. Chrome pancreatitis. 

(1) Syphilitic in the foetus. 

(2) In the adult. 

{a) Chronic interlobular pancreatitis. 

, (b) Chronic interaeinar pancreatitis. 

( c ) Chronic interlobular and interaeinar pancreatitis 
combined. 

It should be renicmbeied that the subterlian parasite is one ot 
the caul's of hvnw.yrha&k pancreatitis. In addition we have seen 
cancel of the pancreas producing a blocking of the duct of Wirsung, 
and leading to a lanul.i which contained many pancreatic calculi. 
We have oiue seen an ascaris m the duct ol Wirsung .issoeiated 
with a hype ramie condition ol t he gland. 

After this brief general statement. we must consider congestion 
of the liver, abscess of the li\er, opist liorehiosis, and cloiUTcliiosis. 

TROPICAL LIVER. 

Synonyms.- Congestion <>! tin* liver, lhpeiamin ol the liver, 
Indian li\er. 

Definition.* Cong.-siion ol tJu* li\»r is a hypera'inia bi ought 
about by many conditions, esjiecially gastro-iuleslmal disorders. 

Remarks. J here uiu be no doubt that the Kuropcau is a]>t to 
eat and drink more than is good loi him on his iirst anival in the 
tropics, and tiiat this is bound to lead to an met ease ol blood in 
the liver, which phy-iological condition may easily become a con¬ 
gestion, with later blood stasis and diminution ol 1 he innclioiial 
activity ot the organ. 

Climatology.- Congestion ot the liver is a cosmopolitan com¬ 
plaint, but is much more < ommonly nu t with in the tropics than 
in the Tempi iate Zone, 

/Etiology.- -Congestion of the livci is brought about by iudiserc- 
1 ion in diet, sin h as too much, too rich, or too highly spiced foods, 
by alcoholic exn ss, and by < hills. 

Pathology.- Post moituu the liver is found to be swollen, daik 
red in colour, and chips with blood when cut into. The cells are 
often laden with fat. and, in addition to the changes in the livci, 
there will*be added the p.uhologual chatiges which have caused 
the congestion, and which ai** gem jally to lye found in the alimen¬ 
tary canal, as well as those winch have caused the death of the 
patient. 

Symptomatology.- The illness begins with tronial headache, 
malaise and loss ol appetite, with nans« a or sickness, and a bitter 
taste in the mouth oli awakening in the morning. The tongue is 
coated, and there are the- usual signs ol dyspepsia, associate d with 
constipation and the passage c-f pale-coloured motions. The- liver 
is enlarged and lender, and usually there is a sense of weight in the 
right hypocliondrium, and pain below the right scapula or in the 
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right shoulder, and there may hi- slight signs of jaundice* in the 
yellow conjunct iva and sallow'skin. Tin* urine may be diminished 
in quantity, high-coloured, and with high specific gravity, and 
loaded with uric acid and mates. The ncivous system is also 
affected, and the patient is usually very cross and irritable. The 
temperature is generally noimal, but sometimes it rises, and when 
above 100° F. it is usual to call the disease hepatitis; instead of 
congestion of the liter. The common non-ft-bi ih* variety lasts 
from two to seven days, but is liable to recur. 

Varieties.- Congest ion of f he liver may be acute when associated 
with some oilier disease, or chronic when due to gastro-intestinnl 
(list urbance. 

Diagnosis.- -The diagnosis is based on the painful enlargement of 
the livt r, which, in t lie absence of other disease, is usually unaccom¬ 
panied with marked rise o 1 tempera tun . 

Treatment.- Tn the a< ute attack it is as well to k« cp the patient 
in bed and begin the treatment with a dose of calomel (gr. ii. to 
gr. w). followed a few hours later bv a salimkin the form of mag¬ 
nesium and sodifini sulphates «>r Carlsbad salts Yu effenescing 
mixture ol amniouuiui < .irboiiate (gr. i\. to gr. \.l and sodium bi- 
earhonate (gr. xx.), with eitrie arid (gr. w.l. mav be given every 
three hours, or a mixture containing ammonium chloride in some 
combination. At the same tinn* hot loim ui.itiom 01 a thick < oat 
of autiphlogislin mav be .ipplud to the region ol the liv.er. The 
diet should eonsisi oi soil]>s ami milk, diluted with Vicliv or bark y 
water, and 110 alcohol in am lorm allowed. 

When the condition has b« (mm* chronic, tin* patient must be 
carefully dieted and placed upon a course of treatment with the 
above effervescing mixture ami Yi< hy (C,ramie tliillc), ami when 
leave in Knropc is available, should be sent to Vichy. Carlsbad. 
Harrogate, or Monteratini. lie should avoid alcoholic stimulants 
and rich food of eveiv descrip' ion. ami esj>eciallv tinned ood. and 
should restrict his diet to fowls, clear soups, fish, and well-cooked 
vegetables ami milk, avoiding meat ami curries. 

Whenever the acute attack is over, the patient should be advised 
to take exercise daily -walking, riding, goll. or tennis, combined 
with the usual so-called liver exercises. 

Prophylaxis.- Plain, simple, not highly spiced'food should be 
taken, and such pernicious drinks as the heavy forijis of brer, 
sherry, champagne, etc., should l>r avoided. If any form of alt ohol 
is to be taken in the tropics, tlus should be Scotch whisky, well 
diluted, or light claret s. and t hen only in mod erat ion. Chillsmusi b^ 
avoided as carefully as possible, especially when there is a land wind, 
in the rains, and when changing from a warm to a cooler climate. 

With regard to the cold bath, there is no doubt that the majority 
of people are unable to stand this in the tropics, and therefore it 
is better to use water with the chill removed. 

Some persons are, however, distinctly benefited by a cold bath, 
and therefore individual peculiarities must be considered. 
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Tlu* most dangerous time for chills is in the niglit; therefore it is 
as well to sleep with some light blanket placed over the abdomen, 
and in flannel night attire. In i he daytime a woollen undervest or 
rholora-belt may be worn. The clothes must be carefully changed 
whenever they become damp. 


AMGEBIC ABSCESS OF THE LIVER. 


Synonyms.- Hepatic abscess. French : Ab.sccs <lu Foie. Italian: 
ICpatite Suppurativa. German : Tropis liei 1 ebernbszohs. 

Definition.- -Amubiv .ibsi'cc^ ,>f tin* liver is a suppurative liepa- 
tit is, caused bv Locschia histolytica- -usually preceded by an attack 
of anurbie. dysentery. 

History. -Liver abscess was kin-wn to ilie ancients, and was 
operated upon as far back .)-■ ihe days of ilipporratc:.. while Galen 
recognized its connect ion with dysentery. ncl Morgagni studied its 
morbid anatomy. During the ninetcinlh cent my the disease was 
carefully studied by Idem h surgeon*., beginning with those of ihe 
army of nccupaf i«ul in Egvp*. and also by tig French colonial 
doctors and the Indian armv surgeon-.. The di.si m ery of Amoeba or 
Locschia emphasized ? lie eonn.vt ion between liv< r alwessaml dysen¬ 
tery. Kruse and PaNpi.de wei e t lie lu st 1 o regularly find aniu'ba* in 
the liver abseess, andtostate that, apart Iromtlie amaba-, the pus 
was sterile. Later researcher, have < onlirmed this discovery, and 
have demonstrated that the pus i.t a b\u abseess does not contain 
bacteria in insist cases- a fact wlml: agrees with our rxpcricnci— 
and that tile true cause of the malady is Ltcschia histolytica. 

Climatology. —Liver aby-ss IS ev,eui ully a disease i>f the tropics 
and subtropical regions, li is very common in India and Indo¬ 
china. rather less so in Ce ylon, Malaya. Java. Sumatra, and rare in 
Southern China. In Africa it is e oinmon in Kgvpt and North and 
We st Africa (Gold CoastL Tn Anurica it appeal s te> be less com¬ 
monly met with, being rare in the- Huiled States, West Indies, and 
British Guiana, ft is also found, though rarely, in the Temperate 
Zone, in Spain. Ttaly. Franec. and e\en in such a northern country 
as England. Thei e is no seasonal variation. 

/Etiology.- The- cause of the supjniration is Locschia histolytica, 
and perjiaps otlie*r varieties of I.ncschhe. It is more common in 
Europeans than in native-s. and more soju male's tlian females. 
an«l is usifcilly a disease of adults. The most important predispos¬ 
ing cause is peril a] is alcohol. 

Tn monkeysono of n.s lias i coordeel ihe occurrence of liver abscess eluc to 
•an .vuaeba (Loeschia •mttalli C.i:.telUit:i, 1907). 


Pathology.—The Loeschia pass from the bowel via the portal 
vein into the liver, where' they produce eoagulative necrosis of the 
liver cells, which become formless and break up into granular 
debris. This necrosis is though! to he brought about by means 
of toxinsproduced by the Locschia-. Tiie necrosed area undergoes 
liquefaction and forms the abscess, the contents of whiclj consist ol 
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debris, endothelial cells, mononuclear leucocytes (rarely pol>mu- 
plionuclears), red corpuscles, lisematoidin, cholcsterin, and rarely 
Charcot-Leyden crystals. The pus is usually sterile, and as a rule 
does not contain amoeba;, which an; in the marginal wall of the 
abscess, and may ext end into the liver tissue for some distance 
from the focal lesion. After the abscess has been opened, amoebic 
may be found in the pus. The process of repair has not been fully 
worked out, but it appears as though the granulation tissue formed 
new connective tissue, in which new bloodvessels and proliferating 
bile-ducts may be seen, indicating the processes which may lead 
t o repair. 

Usually there is only one 
abscess, but it is not uncommon 
to find two, and there may be 
more. The abscess is generally 
found in the posterior part of 
the upper portion of the right 
lobe. It is rounded in lorm, 
with walls eomjfosed of degene¬ 
rated liver cells and granulation 
tissue. Its contents may be 
thick, creamy pus, but more 
usually it is yellowish or brown 
coloured. On microscopical ex¬ 
amination it consists largely of 
detritus, with a few degenerated 
liver and pus cells. The bacteria 
found in the pus, when it is not 
sterile, are streptococci, staphy¬ 
lococci, B. coli communis, ami 
B. pyocyancits, and occasionally 
some anaerobic germs. The 
abscess varies much in size, from 
a .small hollow containing only 
i or 2 ounces up to a huge cavity 
with a couple of pints or more 
of pus, while even larger have been described. The size of the 
liver, apart from the abscess, also varies, being softietimes increased 
and sometimes diminished. Apart from the liver abscess, there are 
usually signs of old or recent dysentery in the colon, though these 
may be absent. There may be abscesses in other part s of the body, 
the spleen, the brain, etc., but these are rare. 

Symptomatology. —There is usually a history of a previous attack 
of dysentery, but this may be wanting. The disease begins in¬ 
sidiously with signs of congestion of the liver and fever. This fevefr 
is important, being irregular, sometimes remittent, sometimes 
intermittent, sometimes with long apyrexial inteivals. . 

The X rays may show that the movement of the diaphragm is 
diminished on the right side, and attention has also been called to 
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tin* arched ‘ cupola-like ' curve of the upper aspect of the liver, :is 
seen l»v radioscopy. The early singe. called by Rogers t he * prrsnp- 
purative stage.’ is of the utmost importance; tor if it can be recog¬ 
nized and appropriate treatment applied, the disease may be 
stopped in a certain number of cases. If, however, this is not 
done, rigors may take place, and the fever usually becomes more 
severe, and a typical hectic temperature with night-sweats may 
ensue; while the patient complains of a dragging sensation on the 
right side, pain under the right shoulder-blade and in the right 
shoulder. This latter is a interred pain, due to Hie fact that the 
phrenic nerve arises from the fourth cervical nerve-root, the fibres 
of which supply the skin of the shoulder. 
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A patient with an abscess of the liver often possesses a most 
1 ypical facies, lie lies on his back, wit h his leg> drawn up; his face 
is drawn, and of a pale yellow colour, and the ocular conjunctiva 
possesses a peculiar him y-whit isli colour. It is said that sometimes 
theright pupil is dilated, but in our expel ienee this is not aeonstant 
symptom, (»morally he is emaeiati d, and deep inspiration is pain¬ 
ful; lienee the breathing is costal in character, and often there is a 
slight rough. J he hands and leet are often cold and clammy to 
l he touch. 

On inspecting the abdomen and chest, the right hypochondrium 
will be noticed to be bulging, while the liver is enlarged and tender. 
On palpating the front of the abdomen, t he right rectus muscle may 
be felt to become suddenly rigid—a most characteristic sign—while 
the left is not affected. On percussion the liver is found to be 
enlarged, and pain may be produced by pressure in the epigastrium 
or over an intercostal space. These painful spots are of importance 
m localizing the site of the abscess. On listening over Jthe lower 
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part of the chest, fine crepitations or friction sounds may be 
hoard. 

Usually liver abscess is accompanied b v lome ana-mi a and some 
increase* m the number of tin* total leucocytes, but this appears to 
vary, being greater if t he abscess is small and deeply seated, and less 
so if large and superficial. According t o Rogers, t he rat io of whit e 
to red corpuscles varies from 1 : 517 to 1 : 12 b. With regard to the 
differential count, the polymorphonuclear leucocytes are but slightly 
increased, but the lymphocytes are usually more than normal. 
Leger gives the differential count as being: I’oJymorplionuelears. 
78-37 per cent.; lymphocytes, 17*4.^ per cent.; mononuclears, 3*15 
per cent.; and eosinophiles, 0*70 per cent., which closely agrees 
with Rogers’ figures, which are: Polymorphonuelcars, 74 (087 per 
cent.; lymphocytes, 7 to 22 per cent.; mononuclears, 3 t o 7 per cent.; 
eosinophiles, o to 4 per cent. In some of our eases there was 110 
polymorphonuclear lcucocvto-ds, while on several occasions, even in 
mm-malarial tubjeels. t here was a rclul ively large mononuclear in¬ 
crease. The number of sudanophile leucocytes tested according to 
the Cesaris-Dcmefnn l bod is often increased. 

Tlie urine is usually diminished, and its excretion is said to be 
altered, sot hat the gi cutest quant ily is passed bet ween 3 2 midnight 
and 12 noon, being especially men used in the early morning. 

If the abscess is allowed to continue its own course, it may burst 
into the lung, causing signs of pleurisy ami pneumonia, associated 
with the expectoration of eharacteristie brown or reddish-brown 
gummy, viscid, purulent matter: or into the stomach, when a 
similar material will be. vomited- or into the bowel, when it will 
be passed j>cr (mum. I* may also burst into the pericardium or the 
p *ritoiieuin. or into the vena cava, all of which eases are bound to 
end fatally. If it does not burst, l lie patient mav die of exhaustion. 

The duration of a liver abscess is very variable, being from a few 
weeks to several months, and even years. 

Diagnosis. -The diagnostic points in abscess of the liver are: A 
history of dysentery: lever, geiier.illy of a scroti no type, with 
sweatings, not yielding toquiuin**: painful enlargement of the liver; 
the characteristic pain in the shoulder: the rigidity of the right 
rectus; the loss of movement in the right side of the diaphragm, 
and the frequent cupola-shape of the liver on radioscopy: and, 
above all. the discover? «>l tin* pus by exploratory pinicinro, as 
described below. 

The differential diagnosis between the prosuppiirativo and the 
suppurative stages is often impossible without a punctilio, blit 
sweating, high intermittent temperature, if present and not influ¬ 
enced by the emetine treatment, is suspicious that suppurative 
changes have begun. 

Pleurisy with effusion on the right side can be distinguished from 
liver abscess by the presence of Grocco’s paravertebral triangle on 
the left side. Moreover, in pleuritic effusions the upper limit of 
the dulne%s is horizontal, while in liver abscess it is convex. 
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Another diagnostic point to which Manson has drawn attention is 
that the enlarged liver gravitates with changes of position much 
more distinctly than pleural effusions. If the dulness in the mi<J- 
ax illary line diminishes notably when the patient lies on his left 
side, the case is probably one of livi r abscess. It is to be noted, 
however, that a right pleural effusion and a liver abscess may 
coexist. Pneumonia on tlie right side with congestion of the liver 
may also lead to difficulties, which must be met by careful physical 
examination and the microscopicalaiul bacteriological examination 
of the sputum. Malarial fe\ or can be diagnosed from the fever of 
hepatitis by examination of the blood and the presence of the 
enlarged spleen. In those cases of liver abscess in which fever is 
the only symptom the diagnosis mav be extremely difficult, and 
may require all modern bacteriological methods to exclude Malta 
fe.vcr. malaria, septicinnia, and typhoid, etc. When in doubt, an 
exploratory puncture should always be made, for if can do no harm, 
and may relieve the congest ion. When a long needle is introduced 
into a liver abscess# it moves regularly with respiration. Purulent 
cholecystitis in most cases gives uo trouble on diagnosis, as the 
enlarged gall-bladder can be easily fell, and there is generally a 
history of hepatic colic. 

Syphilitic gumma of the li\er may show many symptoms in 
common with liver abscess, including the intermittent fever, as 
we have twice noted. The positive Washerman ieaetion and the 
action of potassium iodide in lull do-n*-. clears the diagnosis. 

Cases of leukannia, pseudo leukaemia, tropical splenomegaly, and 
kala-azar have been mistaken for liver abscess, but in all these con¬ 
ditions the spleen is also greatly enlarged. 

In this connection we may emphasize the necessity for the ex¬ 
amination of the blood in order to exclude leukaemia, otherwise a 
fatal luemorrhage may follow such a simple operation as puncture 
of the liver. Liver abscess is usually easily diagnosed from hydatid 
disease, but when purulent changes lia\c taken place in the latter 
the. diagnosis may be impossible, except by the history and the 
eosinophilia. 

Prognosis. —If the abscess is left unoperated for a long time, the 
prognosis is very bad. as the danger of exhaustion and septic infec¬ 
tion is great. If the abscess has burst into the lung, the prognosis 
is also bad. but better than if it had burst into the bowel. Since 
operative measures have come int o more common use the mortality 
has decreased, according t o Dupmlin Boaumctz, from 82 per cent, 
to 32 per cent. The operation wound may occasionally become 
phagedenic. 

Treatment. —If a case is suspected by the symptoms and blood- 
counts to be in the' presuppurnt ive stage,’ emetine or ipecacuanha 
should be administered. and should be given with the precautions 
already mentioned under Amoebic Dysentery, and the latter must 
be continued for several weeks after every sign of hepatitis has 
disappeared. t 
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It, however, an abscess is believed to have, formed, tin re should 
be no delay in mfiking an exploratory puncture. 

For this purpose a needle 3J inches in length, but preferably not 
longer, because of the danger of injuring the* vena cava, should be 
rendered sterile by boiling in plain water, but must not be. dipped 
into an antiseptic lotion nor into spirit. This needle should be 
capable of being fitted on to a glass syringi* or an aspirator. 

The patient should be placed under chloroform, and all arrange¬ 
ments should be made so that an operation 1 an be performed at 
once if necessity. 

The needle should he driven into the livei in the region of any 
definite swelling or pain, or, failing these, through the eighth inter¬ 
costal space in the anterior axillary line, about t or 1J inches from 
the costal margin. 

The direction of the needle should be inward, slightly upward 
and backward, because the usual site <.f an abscess is in the upper 
and back part of the right lobe. 

Aspiration by the syringe or tin* aspiratorun.iy reveal pus, or 
may fail to do so. in which lat 1 n* event the needle must be carefully 
an 1 slowly withdrawn, and its coni < nl s ejected on t o a clean white 
dish, to see. if it is composed of the gnimous material of liver abscess. 
The needle should now be driven into the liver in different places 
and directions until some si\ to twelve punrt ures have been made. 
There is no danger in this procedure if performed with reasonable 
c.ire, and it may even bene lit tin* patient by performing what has 
been termed ‘hepatic phlebotomy.’ When the abscess has been 
located, the needle should be left in situ as a guide, and one of two 
procedures may be carried out: A. Aspiration: B. Operation. 

The operation should, however, always be performed if the 
abscess has already burst into the lungs, t lie peritoneal or pleural 
cavities. 

A. Aspiration . -This is preferable if the abscess is small, and 

consists of evacuating its contents, aiui the injection of a solution 
of r grain of emetine hyclrobromule in 2 ounces of water, or the 
repeated irrigation of the cavity with a solution of bi-hydrochloride 
of quinine (3 to 5 grains t o tin* ounces by means of Rogt rs’ flexible 
sheathed aspiration cannula. , 

B. Operation.- -An operation is necessary if the abscess is large, 

if the pus is not sterile, if the abscess has burst into the Jungs or a 
serous cavity. f?? 

The site of the operation depends upon where the pus has been 
obtained. Two principal places may be mentioned: (1) through 
the thoracic wall: (2) through the abdominal wall below the ribs. 

Giordano and others have recommended a laparotomy and the 
localization of the abscess by the hand prior to the actual operation 
for evacuation of the pus. This may be useful in c rt ain eases when 
there arc no signs indicating the position of the .abscess. 

1. Operation through the Thoracic Wall .—An incision should be 
made thrqpgli the parietes, including the site of the puncture. 
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through which pus was obtained. After the skin has been well 
i'i tracted. a piece'of a rib may require to be removed, thus ex¬ 
posing llie diaphragm below the pleura, whu h must be incised and 
•titched to the margins of the wound, and the wound well packed 
wit h gauze. 

The liver is now exposed, and two met hods ol procedure are open 
to the operator either to push a pair ot <lil.it ing forceps along the 
needle, which has been left in situ, and thus to opm up the cavity 
and evacuate the pus. and then, alter inserting a double drainage- 
tube, to wash out the cavity xuth the quinine soJulion mentioned 
above, close up the wound, fix the diain:ige-tubi* in position, and 
dress t he wound asopt ieally, or t o a<h >pt Manson’s spec ia 1 apparnt us. 

Manson, after the preliminary incision. 11n lists a trocar and 
cannula into the abscess, and. afiei withdrawing the trocar, passes 
a drainage-tube stretched on a probe into the abscess caxity. and 
then, withdrawing first the trocar and t hen the probe, the drainage- 
tube is left in position in the li\ cr abscess, and. being firmly gripped 
by liver tissue, prevents leaT.age ol pus into the abdominal tayity. 

j>. Operation through the Ahitominal Wall. 'I he usual method is to 
cut down upon the swelling <>r on to the liver, and 1! adhesions are 
found, to evacuate and drain l lie alw css. 111 here are no adhesions, 
the liver is fixed to the peritoneum b\ a lew stitches of thick catgut 
or kangaroo tendon, but pr< feiablv not silk, and the wound is lined 
by iodofoim gauze and left for two da\s. when, adhesions having 
formed, tin' abscess can safely be <-\:uu.itcd as described above. 
Mauson's appaialus can. ol course** be used in this position as well 
as through the thoracic wall. 

Post-Operative Treatment. The d.mgeis of the opuation itself 
are but slight. The pleura may be opened, and if this happens, it 
should be carefully closed bv st itches. 

The post-operative complications are many, and include h.enioi- 
rliage, pneumothorax, pyothorax, pyopneumothorax, gangrene of 
the lung, and delayed chloroform poisoning, while a second abscess 
is not uncommonly met wit h, and must be relieved. 

After the operation the temperature should fall to normal, and if 
this does not happen, a second abscess or one* of the* above complica¬ 
tions may be suspected, unless, indeed, it is due to imperfect 
drainage, which must at once be red ilied. 

The dressings should at first be frequently changed, usually twice 
a clay, and the cavity irrigated with quinine lotion. (»ood drainage* 
is the essential of flic post-operativc treatment, and care must be 
taken that the* drainage-tube is not 100 rapidly shortened, other¬ 
wise the temperature! is apt to rise. 

On recovery, the patient should, if possible, be given a holiday 
in the Temperate Zone. A short course of emetine or ipecacuanha 
after the operation wound has quite healed is distinctly indicated 
in order to prevent the formation of another abscess. 
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OPISTHORCHIQSIS. 


Definition. —Opisthorchiosis is an invasion of flic bile-ducts with 
Amphimerus noverca Braun, 1903 (p. 577;, and 0 . fdinens Rivolta, 
1885 (p. 576). 

Remarks.—.4. novcrca is said to be common in dogs-in India, 
but lias only once been found in the dilated bile-ducts of an Indian 
in Calcutta, who died with dyseiitci ic symptoms. 

0 . f cl incus has been found in tin: dilated bile- c a A 


ducts, and incidentally also in the intestine of 
human beings, cats and dogs in Tomsk. It 
caused afoim of hepat ic 1 irrimsis. 
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CLONORCHIOSIS. 

Definition.- Clononhiosis is the imu-uoii of 
the bile-ducts wit li < 'Imunrln's sinensis I'obbold. 

Climatology. This para-.il e occui s in Chin;*,. 
Indo-China, ami J?ipaii. 

Pathology. 1 hose paiasitesoci ur in dogs and 
cats, but the method ol lul'etlioii is quite un¬ 
known. In man they live m the bile-ducts, in 
the recesses in llu* wall of the dilated gall¬ 
bladder or of the bile duels, and in the duo¬ 
denum. They may also be I mind m abscesses 
apparently unconueeted with the liver. 'I he 
ova are found in the alimentary tau.il and the 
heces. 'lTie liver In comes « nlarged, and may 
be darker in colour, while n is atiophied in the 
neighbourhood ot the dilated dints. The 
intestine may show catarrhal inflammation. 
Oftenthc spleen is also enlarged, and there may 
be ascites or icdeina. Ova have been met with 
in the abdominal lymplialirs, while tin* llukes 
themselves have been found in a lumbar abscess. 
The blood shows an eusiimphilia. 
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Symptomatology, -There is an al>n< >1 mal appet He, but t lie general 
health remains good foi some time, though the liVer enlarges and 


becomes painful, while jaundice may be present. Ihe spleen also 
enlarges. The disease is apparently very chronic, but towards the 
end emaciation, ascites, tedema about the feet and legs, and diar¬ 


rhoea lead to death from exhaustion. Abscesses may form. 

Diagnosis.- -The presence of the worms can only be diagnosed by 
finding the eggs in the fares (see p. 578). 

• Prognosis. —The prognosis is bad, as no cure is known. 

Treatment.-- An att empt may be made t o kill t he worms by thymol 
or Filix mas; otherwise the treatment must be symptomatic. 

Prophylaxis. —Nothing can be said as to prnphylactic measures 
until the igcthod of infection is known. 
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General rcmaikb— ' Thu thyroid system —The supiMn-u.il system— The thymus 
system — Other din thus glands--Dnbctcb -\l.u ii-s periiii‘ios;i- -Refcqjpnces. 


GENERAL REMARKS. 

Of late years much work lias hem performed with regard to the 
ductless glaiuU, their functions, and tlieir purl in the production 
of disease. In the tropics M< Camion has been the pioneer with 
regard to the t liyroid gland: and it is hoped that as years pass the 
other systems will be equally wrll st ndii-d. We are only able t ogive 
these important subjects a passing reference, but they deserve much 
fuller attention, and for this purpose we offer tlie reader references 
at the end of this chapt er. 

THE THYROID SYSTEM. 

Th* thyroid syst«*m consists of the thyroid gland and the para¬ 
thyroids, with probably the addition of the pars inteimedia of rhe 
pituitary gland. The notion of these organs h.ib been the object of 
much study in Europe and America, as can be noted by a reference 
to Biedl's writings, while McCarri on in the ttopics lias opened up 
the way to the solution ol many disease-, in an excellent manner. 

The various pathological phenomena assoc.iat ed wit h this system 
may be divided into two classes -viz., those associated with hypo¬ 
thyroidism or insufficiency ol f unci ional act i vit y. a nd 1 hose conn* d ed 
with hyperthyroidism, or excess of functional adivify, and each of 
these, again, maybe applied to the 1 liyroid gland or to the para¬ 
thyroids. 

Thus insufficient activity upon the part of the gland itself may 
produce benign chronic hypothyroidism of Hertoghe, myxi edema, 
and cretinism, while exalt ed ad i vit y is believed t o be resp* msible for 
goitre. Graves’ disease, and psychic exaltation. The parathyroid 
glands when working insufficiently may cause tetany, myoclonia, 
myotonia, myotonia periodica, and paralysis agitans. but when in a 
condition of hyper- or dysactivity may be responsible for myas¬ 
thenia or myotonia periodica. 

With reg|rd to the factors which produce these changes in the 
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thyroid system McCarrison points out that they are three in number 
—viz.:— 

A. Nutritional .—Defective and improper foods. 

B. Infective .—Insanitary surroundings, bacterial and other 
toxins, infectious disease, constipation, intestinal stasis, and their 
associated toxaemias. 

C. PsycJiical. —Fright, grief, worry, consanguinity in marriage, 
and heredity. 

He sh<ws that those f;n toi s can produce more or less hyperplasia 
in the gland, followed by fibrosis and ati ophy. and that during this 
there is an alteration in the qu.mlity and quality of the secretion 
passed into the blood. 

He divides tin* hypciplasius inti* two groups. In the first he 
places those ot endemic ureas due to a specific infecting agency, such 
as endemic goitre, .slight hypothyroidism, and he show's that these 
conditions in the parent may beet me congenital goitre, hypothy¬ 
roidism, endemic cretinism, cretinous idiocy, with deaf-mnlism 
and tetany in the defendants. 

In his second group he pin* i s sin h hyperplasias as are due to 
toxiemia or thyroiditis, and as such he mentions simple toxaemia, 
goitre, and slight hypothyroidi m as one section, inyxirdeina as a 
second section, and (i raves’ disease as a third set lion; and these 
occurring in parents may produce much the same results in the 
descendants as in the first rlns*. but in thi** mndition il will be 
sporadic and not endemic cretinism. 

Diseases of the thyroid gland are quite eommou in parts of the 
tropics with whn h We are acquainted. Myx'vdfiun has been seen 
bv us in Ccj'Jon. but is rater iu tlie tropies than in the Temperate 
Zone; goitres, pareiiehyniatous and adenomatous, have been met 
wit hbyourselves in Ceylon and in Afrit a. ami by Singer in Abyssinia. 
Exophthalmic goitre lias been especially noied as far from rare 
l>y Singer in Abyssinia and Emile in East and Central Africa, but 
is very rai e in India and Cevlon. 


ENDEMIC GOITRE. 

Synonym.- Eud<mic thyromegaly. 

Goitre is jnut h more prevalent in tin- tropies than has been 
realized liithorlo, and we hast met with it •fn-quently in Ceylon and 
Africa. 

Climatology.- - Tt is a cosmopolitan disease whic h though fre¬ 
quently met w'itli in hilly districts, is also, in our experience, quite 
common in low-lying lands. It titles not appear to be associated 
with any geographical or geological eondii ion. 

/Etiology.—-Tiie gi neral tendency ot the present time is to con¬ 
sider that goitre is a parasitic disease, and this vit\v lias been 
strengtherted by the recent important experiments of McCarrison on 
men and Bircher on rats, which, together with the previous ones of 
Lustig, Grassi, and many others, t end t o show' that the qausal agent 
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live* in earth and passes via potable water to man, in whose ali¬ 
mentary canal it passes a* parasit ic, existence. The nature of this 
contagiwn.vivum is unknown, but McCarrison is inclined to suspect 
.an amoeba. Chagas has shown t hat goitre is a part of the syndrome 
in chronic American t rypant >somiasis. 

Symptomatology.— A new-comer to an endemic district may notice 
after a few weeks resilience that the neck has begun to swell, and 
on examination this is found to be due to an incipient goitre .4 On 
removal from the district, or after almost any method of treatment, 



the swelling will decrease. If, however, the person continues to 
reside in the endemic region, the .swelling will either continue or 
return, and this will continue to occur until a more or less permanent 
hypertrophy results. Usually the swelling affects the whole gland 
uniformly, but often one lobe may be more hypertrophied than the 
other. As time goes on the gland becomes permanently enlarged, 
and may undergo cystic or adenomatous changes. 

Treatment. —The treatment consists in removal from tjtie endpmic 
area, and in a course of intestinal antiseptics e g., salol and thymol, 
10 grains night and morning. McCarrison recommends a poly- 
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valent vaccine made from the bacilli found in the faeces of persons 
suffering ironi the disease. Todine therapy is strongly recommended. 
The syrup of the iodide of iron in 5-minim dose-, combined with 
5 grains of iodide of potash is advised as an initial dose, and this 
may be gradually increased to three or four times this quantity. 
The liquor thyroidei of the British Pharmacopceia is excellent, 
or fresh tabloids in doses of 2- 5 grains combined with 10 grains of 
bicarbonate of soda and t aken at night. The sour-milk treatment 
has also been recommended. 

Prophylaxis. -The most important prophylactic measure is to 
filter and boil the drinking-water when compelled to visit or live 
in an endemic region. The patient must also lead a life free from 
emotion, if possible. 

Congenital Goitre. 

McCarrison has pointed out that this is extremely common in 
certain 11 imalayan villages. Neai Jy every man and woman in these 
situations is goitrous, and congenital goitre may be present in 
Oo per cent, of tlie ininnts at tin- breast. The mothers of these 
children are otteii mvxi edema ton*. The condition rarely calls for 
treatment, as the vat inis usuallv die at or short Iv after birth or 
■ecover spout an •oiisly. but the mother and child may be given the 
British Pharmacopu'ia liquor thyroidei, of whidi r to 2 minims 
may be given to the child at night. 

Endemic Cretinism. 

According to MiCarrison, the cretinism of the Himalayas, which 
does not show itself until about si\ month" after birth, may be 
divided into:— 

r. The myxtrtiifnahws type. 

■2. The ner, ous type. 

Myxcedcmatous Type.- There is failure in growth, dwarfism, 
skeletal deformities, persistent infantile condition of the sexual 
organs, and a lack of intellect, and deafness or clcaf-mutism, as well 
as impai ment of the sensory and muscular systems. 

Nervous Type. —This is a state of cretinous idiocy associated with 
cerebral diplegia and tetany. 

The treatment of these conditions is the fresh liquor thyroidei 
(B.P.) in closes of 1-2 minims at bedtime, combined with grey 
powder and bicarbonate of soda during the first fortnight. The 
dose of the liquor is gradually increased until 5-10 minims are given 
in a day. If the liquor is not available, tlu* dried gland in powder 
j$iay be given in J-J grain doses, working up to 5-7 grains per diem. 

aWHn.11., Endemic Tetany. 

.ioiafbfeisdbknd in goitrous districts in the Himalayas, where it is 
hdbkti fadfotegen,' or turning of t he hands. It is characterized 
by bilateral, intermittent, and usually painful spasms <5f the hands 
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and feet, and at times other parts of the body, and increased ex¬ 
citability of the nervous system. 

Daring the attack calcium salts should !>«■ administered. 

The curative treatment is 1o combat the intestinal toxa-mia by 
calomel and intestinal antiseptics, followed by thyroid therapy 
as indicated above. Rickets must also lie treated. The clict should 
consist of milk, and meat should he avoided. 

THE SUPRARENAL SYSTEM. 

In 1563 Bartholomeiis ICust.ichins Sanctoseverinatus recognized 
the suprarenal capsules as distinct organs, but it was not until 1855 
that Addison’s researches aroused deep interest in these glands. 

No ease has been as yet recorded of t lie absence of t hesc capsules 
as well as of tins possible accessory suprareiuds in man. Acute 
suprarenal suppression is cause* 1 at t hues in in.iuby h.emorrhage, and 
we ([note such a case lit low. The syndrome ol jthese cases is fever, 
nervous symptoms, and signs ol peritonitis followed by death. 
Malaria may cause t hese signs. 

Chronic* suprareu.il suppression may be caused by malaria, and 
is characterized by the signs of Addison’s disease vi/... apathy, 
adynamia, gnslro-intcsi iual and nervous distuibance. associated 
with bronzing of the skin and mucous membranes, and a chronic 
cachexia, with frequently attacks of di.urlxvn or comulsious, and 
ending in coma and death. 

In tin* tropics we have met wil h Addison’s diseas** once in a Euro¬ 
pean, and with luemorrhage into both the suprarenal capsules twice 
-- -once in .1 still birth after .1 breech pieseutatiou in a native child, 
and once in a case of acute suprarenal lia-morrhage in a European 
lady. This last showed symptoms so remarkable m character 
that a brief description may be gi\ eu. 

Acute Suprarenal Haemorrhage. 

After a year's residence 111 ('ey Ion, a young Knglisli lady, lour months 
pregnant, was suddenly taken ill with lever assoc iatod with an abnormally 
quick pulse, great tenderness above the umbilicus, and pain in the small 
of the back on both sides. After a slioit intermission the fever returned, 
and rose to n>j° F., with a pulse ol 1 ,y>, and quick respirations; the abdomen 
became much distended an*l t veiv tender, ami th«* 1 towels were constipated. 
All the organs were normal, as was the urine. Vomiting did not begin till 
near the end, when the longue first became coated and then dry. Hiccough 
intervened before death on the thirteenth day. Treatment was without 
success in any way, anti an exploratory laparofomv lcveuled no abnormality 
beyond bowels distended with gas. On post mortem examination, no 
pathological phenomena were seen, except luemoirhages into lmtli siipnucnal 
capsules, and, judging by the histology, this may have been a case ol localized 
malarial infection ynthout any sign in the blood. * 

THE THYMUS SYSTEM. 

The normal weight of the thymus at birth is 13*26 grammes, 
and it shouM increase till between eleven to fifteen years of age it 
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should weigh 37-52 grammes according to Hammar,' after which it 
decreases, until after sixty-six years it only weighs 6*o grammes, 
and is then principally composed of adipose* tissue. In 1858 
Friedlebeu published the only monogiaph on this gland in health 
and disease. The gland is supposed in some unknown way to be 
associated'wit h cert aincases < >1 sudden deal h {morsthvtnia ), especially 
when there is the so-called status thymicolymphaticus, in which a 
much enlarged thymus is associated with hyperplasia in the lymph 
glands and lymphoid tissues all over the body. 

Only once have we tucountrred a persistent thymus gland with 
some enlargement of the lymphatic glands, and this was in a case of 
sudden death. 

OTHER DUCTLESS GLANDS. 

We are not acquainted with obsci rations referring to the other 
internal secretion hunui diseases of the tropics. 

DIABETES. 

This disease is cxtnmely common in the tropics, but more 
e pccially in Asia, and particularly in Ceylon, though we have met 
with it in Africa. 

tn India, according to Waters, it has been known since the days 
of the Susruta Samhita. win re it is called ‘ madhumeha.’ It was 
said tolv unknown among the Chinese and Japanese, but Reid has 
collected 207 cases in China, and in Korea the complaint is called 
* weet water disease.’ 

Wist says that it is 1 are ml Hindu women, bi that it does occur 
even in Hindu widows, and in general may be said to be much 
more common in men than in women, and is most frequently met 
with in the better or cducat ed t lasses. 

The disease is the same a^ in the Temperate Zone, and will not 
be fuither considered Jure, except to point out the frequency of 
boils and carbuncles due tent, and also the occurrence of Kussmaul's 
coma, which may be induced by a malarial infection. 

Pentosuria. 

As in tjie Tomperat e Zone, so in t he tropjrs, pent osuria may occur, 
but is rare, though it is necessary to bear in mind the possibility 
of its occurrence when the diagnosis of diabetes is made on the 
reduction of Folding’s solution. A simple method of diagnosis is by 
using Castellani and Taylor’s mvcological method of examination 
of the urine (sec Chaj>tcr LXXXV., p. 1934). 

1 

MACIES PERNICIOSA. 

• 

Dr. Ernest Black gives the following account of this disease, which occurs 
among the aboriginal natives in the north of the State of Western Australia. 
It has also been reported among the tribes of the Northern Territory of the 
Commonwealth, where it is called' living skeleton ' disease. 3 
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Though thl white settlers regard it as a form oi consumption, it is not 
tubercular, and it does not appear to be associated with any malignant 
growth, it does not correspond clinically with any known tabetic disease. 
In one case seen in the earlier stages the pancreas was most affected. There 
is a progressive enlargement oi the liver and spleen, the abdomen becoming 
considerably distended. All the fat disappears and the muscles atrophy, 
but retain the power of movement. The appearance is quite characteristic— 
extreme emaciation of the whole body, with a protruding abdomen. Ulti¬ 
mately, through increasing weakness, walking becomes impossible, a serious 
matter with these nomadic people, which may account for the fact that the 
few cases of long duration which were observed had remained near white 
settlements. The course ot the disease is slow, but, so far as could bo ascer¬ 
tained, it always terminates fatally. Only one case was seen in a child, 
who died within a year, whereas in the case ot a woman who appeared to be 
middle-aged it was said to have already lasted over two years. 

The cause of the disease is unknown. No paiasite. has been found in the 
blood of patients examined in the endemic areas. 

Further investigation is necessary to see whether this disease is a type of 
tropical splenomegaly {vide p. 1303)! 
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CicMiecil rcm.uk* ■ liilliai/.iosi-. ('i in.ii \ aimcbi.isis-- Oxaluiia. -Urinary 
myiasis, aud (MiillicUi.iM* ('liylim.i- Myi-utnyii al nonary test.*— Test lor 
quinine in tlie urine -Kcfcivm c* 


GENERAL REMARKS. 

Kknai disease in :ill it* bums is frequently met with in the tropics, 
whore nephrolithiasis, pyonephrosis, ami pyelitis, with all their 
associated phenomena.arc by no mean* ran . Stone in the bladder 
is common in certain regions, as is prostatic hypertrophy. But 
the only disease which really concerns us in this work is urinary 
bilhaiziosis. caused bv >cfiistosnina hu'matolinn. Tumours of 
thebladdei are not common m our e\p* i ieiu e. Prostatic abscess 
is met with at times. We ha\e ob*«rved various mycoses of the 
geiiito-urinaiy oigans due l(» lungi oi the genera lineal din, as-per- 
gillus, monilia, cl.idosporium Nali\e cluldn n in some parts ol 
Africa (Sudan) *ulfir \ejy often hom a u int called by the 

Arabs ‘ liar boul.' characterized by st \ ej e but ning on passing urine. 
Tliis condition is due to i one* ntrated acid urine and the presence of 
gravel. Cystinuria is rare, but we have met with a (ase. 

In the present war a form of nephritis has been noticed in soldiers 
in the trenches (trench nephritis). 


BILHARZIOSIS. 

Synonyms.— Urinary s» lusliisoiuiasis, Kiidcmp lia'inatuiia, Jlilliar/ia disease. 

Definition.- Bilharzin*i* is infect mi with Schistosoma Incma- 
tobium Bilharz, 1852, the eggs of which .irritate and invade the 
urinary tract, and cause ha-maturia and cystitis. 

History.- -The disease has been endemic in Egypt since ancient 
times, Ruffer having demonstrated calcified eggs of ,S\ hceinalabiwn 
in mummies of the twcnt ieth dynasty (about U5o-ioooB.r.). Ha,*- 
maturia was much noticed by the french army surgeons in 1799 
to 1801; but it was npl fill 1851 that Bilharz made* the discovery 
that the disease was due t o .S', htematnbium. 

Climatology—Bilharzic.sis is prevalent in Africa, especially in 
Egypt and the Cape, but it is also met with in Asia, in India, Syria, 
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and Mesopotamia, and in the West Indies. In Egypt, according to 
Sandwith, infection probably takes place in the early winter mont lis 
when the floods have subsided. 


/Etiology.— The cause of the disease is Schistosoma hcematobium. 
The life-history is described in Chapter XXIV., p. 584. The 
method of infection is by the cerc;iri;e penetrating the skin or 
mucous membranes and developing into adults, which live and 
copulate in the portal and vesical veins, while the eggs leave the 
body with the urine. 

It occurs in any race and at any age, except infancy, but is 
more common in males than in females, due, it is thought, to the 
men washing in streams and working in the liehls barefooted. 
According to Miss Elguod’s investigations, the disease is common 

also in young girls, even in those who 
do not bathe, and who use filtered 
water. It is rare in Europeans, being 
much more common among the natives, 
in whom it is prevalent among the working 
classes, especially the field-labourers. 
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Pathology. Tin- worms live in the porta 
vein, but proceed to the venules of the 
bladder to lay the* eggs. The irritation 
of those eggs excites a round-celled infiltra¬ 
tion, sometimes of a very extensive nature, 
giving rise to a sort of bilharzial granu¬ 
lation tissue—-that is, a tissue composed of 
round cells and eggs. Madden divides 
the pathological changes int o t wo classes- t he hypertrophic and the 
atrophic. Tn the former, which is more common in mucous mem¬ 
branes, there is proliferation of the epithelium, with the formation 
of flattened projections or papillomata, while vesicles may also form, 
and, according to Madden, by burst ing, give rise* t o the ulcers which 
at times are seen. ' 


Fig. 778A.—Mtraciiui'm 
or Sell istoso tin Hat- 
mafobi it'ii. r x jou / >r- 
AMF.TFR<0 
(Photomicrograph.) 


The ova may escape from the mucosa, according t o Looss. without 
the aid of ulceration, by working their way between the* epithelial 
cells into the lumen of the viscus. Underneath the mucosa* the 
round-celled infiltration forms the typical'hilliurzial granulation 
tissue, and leads to mm h thickening of the wall of the viscus, and, 
proceeding to connective-tissue formation, may cause mhrked 
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changes. Lesions may also be found from the pelvis bf the kidney 
to the meatus urinarius, but are most common in the bladder. 

Morbid Anatomy. —The earliest changes are found in the bladder 
in the formation of a general infiltration and thickening- of the 
mucosa with bilharzial tissue. Over this thickened mucosa is a 
layer of adherent mucus, which is apparently protective. In this 
mucus numerous eggs are found. Later hyperaemic patches are 
found associated with vesicles, which are especially marked around 
the trigone, and contain a whitish fluid in which there are eggs. 
The hypenemic patches increase in size and thickness, and the whole 
bladder becomes much thukeued. Papillomata of all shapes and 
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sizes are formed principally on the trigone and the posterior wall 
of the bladder. These papillomata bleed readily, giving rise, to the 
haematuria. 

As the eggs increase in amount, connective tissue forms round 
them.andtJwy die and become ealeilied, thus giving lise. to brownish- 
yellow, sandy patches, not protect id by mucus, and leading to an 
atrophy of the mucosa of t he visits. 

The urine collects in tin- hollow* between the papillomata, and, 
decomposing, gives rise to phosphates, which produce a whitish 
incrustation on the bladder wall. The orifices of the ureters may 
become obstructed, giving rise t o backward pressure, causing hyper* 
trophy of the ureters and hydronephrosis. Septic infection is very 
liable to spread from the bladder up the dilated ureters to the 
kidney. Bilharzial tissue may also form in the ureters and the 
pelvis of the kidney, and take the form of infiltration^ and papil- 


SYMPTOM A TOLOG Y 


1929 

lomata. Calculi may also form in the bladder, and interstitial 
nephritis in the kidney. 

As the bladder becomes infiltrated it rises in the abdomen, and 
may be felt above the pubes, and in this situation infection may 
spread to the abdominal wall. In this case the typical bilharzial 
tissue forms in* the subcutaneous tissue, and, working its way to 
the surface, forms a sinus lined with bilharzial granulafions con¬ 
taining eggs and discharging pus. These sinuses may spread, and 
a large area of skin become involved. 

Bilharzial tissue may also form in the prostate and urethra. 

Symptomatology.-- Till* incubation is not known, but, according 
to Sandwith, it varies from three to six months. At Urst no symp¬ 
toms are exhibited,but in course of time frequency oi micturition, 
with a sensation of burning in the perineum or along the uretlira, 
may be noted, while there is some straining alter passing urine. In 
due course haunaiuria appears, beginning with a lew drops of blood 
either at the end of micturition or aftei the urine has been passed. 
U .ually there are no symptoms with this lisnnaturia, but there may 
be scalding. The brine is clear and acid, but some mucus may be 
passed, which, if ceutrifugalized or allowed to settle, shows tin* 
typical ova and, oi course, red < ells, leucocytes, and epithelial cells. 
Usually the jener.il fe.it h it good, but pains in various directions 
may be felt t\g., in lie back, the perineum, the gluteal ie; ion, or 
down tlie leg 

Sooner or later the urine begins t -t agnate in th jJIows in 
the mucosa formed by ulcers and by papillomata. When this 
happens, the urine becomes alkaline and turbid, containing pus and 
phosphates, as well as decomposing blood and ova. With this 
decomposition of the urine cy.stitis appears and the sufferings of 
the patient begin in earnest, with at lirst increased, and later almost 
c mstant micturition, scalding pains in the perineum and the 
scrotum, together with tenesmus, which increase until he can rest 
neither day nor night. In order to add. if possible, to his miseries, 
the prostate may enlarge or a stone may 101111 in the bladder, which 
maybe composed of uric acid or oxalates covered with phosphates, 
or simply of phosphates. If the bladder is examined in this stage 
it will be found to be thickened, and may be felt above the pubes. 
Fistula* may form in the abdominal wall above tlm.pubes, or tlie 
urethra may be attacked. The urethral symptoms bygin with 
localized pain and the formation of a lump which develops an 
abscess, and later urinary fistula*. . ■ 

The patient now becomes weak and aniemic, and begins t o suffer 
from pyonephrosis. The enlarged kidneys, and at times .even the 
ureters, may be felt through the abdominal wall. Tn course of t ime 
septicaemia sets in, and the patient dies. On the other hand, cases 
which have left the endemic area may slowly recover t he ova ceasing 
to be passed. * • 

Complications.- —Retention of urine from blocking of the urethral 
opening by papillomata or a stone may occur. Stone in the bladder 
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as has already been mentioned, is an important fact dr in increasing 
the sufferings of the patient, but its symptoms may be masked by 
those of the disease.. Urinary fistula.* has already been referred to, 
and cancer may also occur as a complication of the disease, but is 
said to be rare. Ankylostomiasis and pellagra and other diseases 
may als< > complieat e a cn sc. 

Diagnosis.—The only certain diagnosis is by the discovery of the 
ova, but lifematuria in the endemic area must always be regarded 
with suspicion. Centrifugaliaation is necessary when the ova are 
in small numbers. 

F.urlry recommend* a, coni]'lenient tixation-tesi with an antigen prepared 
Innn liveis oi inlet ted siuil*. 


Prognosis.- -The prognosis depends largely upon the possibilities 
of infection, and is therefore belter if removal from the infected 



an*a is possible; for, according to Sandwith. 
most cases cease to pass eggs within three 
years of leaving that area. 

Treatment. MeDonagh andChristophcrson 
have i ecomineinled the intravenous injection 
of tartar emet ic. which should l>e administered 
in the same way as for intestinal schist0- 
sominsb (p. i Various treatments, such as 
inject ions oi sulphuietted hydrogen and carbon 
dioxide ga*es into the bladder, have been 
suggesti d. 'file drug commonly used in the 
past w a- liquid ext raet of male fer 11, ill 5-minim 
• loses, three times a day, continued for a long 
time. It is said to reduce llw h.-cmaturia and 
Jess,'jt the discharge <>f eggs. Knietine has been 
recommended h\ several observi is. Madden 


Tic.. 77.su---I Hi- 
Schistosoma Jus- 

matobium in Ukin’i-.. 

(Photomicrograph.) 


recommends the washing out of the bladder 
with injection^ of silver nitrate, beginning 
with 1 m io.ooo. and increasing the strength 
Gradually: or quinine in a \ percent, solution; 
t adrenalin in normal saline solution. 


In addition, boiacie acid, in 5-grain doses, 
three times a day. or helmitol, in 35 grain doses, three times a 
day, urotropine, salol. bmzoir a< id may he given, or the ordinary 
bucliu and liyoscyamus mixture maybe administered. Large 
quantities of water or Vichy water should he drunk to wash out the 
urinary passages. . 

If a calculus is present, it must be removed by lithotrity or by 
perineal* not suprapubic, cystotomy. Cock's operation of cys¬ 
totomy and drainage of the bladder gives relief in the later stages, 
but Madden says t lurt t his only last s for a few days, and then usually 
diarrhoea and septic infection -,ct in, and the patient dies in about 
two weeks. 


Withregard to fistula:, they ought to be thoroughly dissected out 
and this may mean a very prolonged operation if it is to^io any good. 
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McDooagh, whb first used antimony in bilbarzinsis in 1912, prefers colloidal 
antimony, which he gives intravenously and intramuscularly iu doses of 
0*5 c.c. to 2 c.c. of a 0-2 per cent, emulsion. 

Salvarsan has been used by several observers, wiih doubtful results. 

Prophylaxis. —As the method of infection is unknown, it can only 
be suggested that bathing in polluted or possibl\ polluted water is 
dangerous, and drinking-w a ter must bo earelnlly boiled and filtered. 
The urine of persons suffering from tlit* disease should be mixed 
with some disinfectant before lu mg disposed ut. 

URINARY AMCEBIASIS. 

Definition.- -I'rinary amu-biasis is the infiction of the urinary 
tract with anueba*. which most commonly aic Locschia histolytica 
(Sehamlijin, 1903). 



1*10. 77y.— I’ki.i\stic SrAt.H 01 f hi ■.« but Jti'lolvlim (Sciiwdinn, 11)03, 
cmandavii Walki-k. 1 >>i 1 >. as m.i.n in I'kini- in \ Sudan Cask bKiisn 
AND UNblAINbl) Sl ‘1 CIMhN. t* l.ji'l' I >IAM 1.1 l‘KS ) 

(Microphotograph. This illustr.itmu may be c\.umued with ;wlvantage 

l»y mean.'. ol a reading li-ns ) 


Historical.- - In considering the history of urinary amahiysis. it is 
convenient to divide the subject into infectious low down in the 
urinary tract, into those which arc j.itualc high up, and into those 
of which the site is unknown. 

Low Jhu'n in the Urinary Tract.- -Anm-ba* wire first d« scribed in 
urine and in vaginal secret ion by Bad/, in 1883, when In- named tlie 
particular specie^ which he saw A mu ha iiro^nitalis Bad/. 1883. 
This amoeba was provided with a synonym by K B 1 .uk hard in 1885, 
when he called it Amoeba vaginalis K. Blanchard, 1885. It measured 
some 23-50 microns in diameter, was actively mot ilc, extruded short 
and blunt pseudopodia, possessed granular c ytoplasm containing 


193 * 


DISEASES OF THE URINARY ORGANS 


a vesicular nucleus and phagocyted red blood-corpuscles, while 
cystic stages of the same organism were also observed. There is. 
in our opinion, no reason to doubt that this is the same species as the 
organism variously known at the present time as Loeschia histolytica 
(Schaudinn, 1903. cmendarit Walker, 1911); Entamoeba histolytica 
Schaudinn, 1903; Entamtcha tetragena Viereck, 1907; Amoeba 
dysenteries Councilman and Laflcur. 1891; and Amoeba coli Loesch, 
1875 : and hv various ot her names. 

The unpleasant point is that if the rules of zoological nomen¬ 
clature are pressed we ought to call the amoeba of dysentery by 
Loescli's name. 

. The following eases are known to 11s:— 

(1) Baclz’spatient was dying from pulmonary tuberculosis, and it 
was only shortly belore deal h t hat liicmaturia associated with severe 
tenesmus of the bladder .set in. amlBaelz considered that thebladder 
as well as the vagina was infected, but it is uot evident from 
abstracts of his paper that any post-mortem examination was made. 

(2) I11 Jurgens *1892 case t he ainivba* were found by post-mortem 
examination to come fnun mucous cysts in llie bladder of an old 
woman who had sulfercd fioni cystitis, and in whose vagina they 
were also found. 

(3) In 1911 Craig found Loeschin histolytica Schaudinn, 1903, 
in an inlect 1011 ol thehludder in which 1 he autopsy showed a minute 
list ilia between the uli era led intestine and thebladder. 


(4) Lynn's 1914 Costa Kica case seems to have been probably 
caused by a vesical lesion, as the pat it nt is reported to have felt ‘ a 
pain in the trigommi vesica* at t hr cud of mict uril ion.’ He responded 
verv well to emetine treatment. as it is stated ' in the course of 


live days the* vesicle tenesmus was relieve d and the urine cleared 
moreover, there was no return of the symptoms after one month. 

(5) and (0) Scotl Maefn*' second case was probably a bladder 
infection associated with billiarziosis, while his third and fully 


described case was probably an infection of the genito-urinary tract 
in the neighbourhood of the seminal vesicles. 

High up in the Urinary Trad- - In these cases the site, of infection 
is probably in the pelvis of the kidney. 

(7) Posner’s 1893 Berlin case began with a rigor and the passage 
of urine tinged with blood, which, when examined, showed red and 


white* blood-corpuscles, hyaline and granular casts, and large 
granular bodies 50 by 28 microns, which slowly altered their shape, 
and which contained, among <*thcr tilings, red blood-corpuscles and 
one or more nuclei and some vacuoles. Posner, probably correctly, 
came to the conclusion that the pelvis of the kidney was affected, 
but seems to have considered that this infection began in thebladder. 

(8) A similar case exhibiting signs of pyelitis without any vesical 
symptoms has been recorded by Chalmers and CFarrell in the 
Atiglo-Egyptian Sudan. 

Site in the Urinary Tract Unknown. —(9) We have been unable 
to refer to the original papers written by Wijnhoff, by Jeffries, and 
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by Fisher, and are therefore unable to state where the infection 
was situate. 

(10) The very brief note by Ward, Coles, and Friel arouses the 
doubt as to whether the amcebre really came from the patient, 
because they do not state whether these bodies were merely seen 
once or whether they were of frequent otiurrence. They call the 
organism Amoeba wince granulate, but, as I'hint ham has pointed out, 
in no case can this name stand. 

(11) Scott Macfie, owing to the non-return of the patient to the 
hospital, was unable to define t he site of t lie infect ion in his first case. 

All the cases which we have met with have been associated with 
symptoms which have pointed to the pelvis of the kidney as the 
probable source of infection. 

Climatology.- Cases are known in Europe, Africa, and Asia. 

/Etiology.— Tt is possible that all reported cases were due to 
Loescliia histolytica. 

Symptomatology -Amivhic Pyelitis.- With or without the history 
of previous amcebitisis in the form of amnbic dysentery or other 
amoebic infection, a person is seized with an attack of lumbar pain 
associated with the passage ol turbid urine, with or without blood, 
and slight fever, the temperature rising loqq -ioo' E. 

The urine, if collected and examined after centrifuging, will be 
seen to contain a deposit of red blood n ils, leucocytes, and amoeba: 
inaprecvstic singe, and more or less d< gem-i ale. 

The blood, when i x.unined. Ian been found tosliow- ■ 
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Amoebic Cystitis. -In these cases there is pain and straining at 
the end of micturition. On examination the urine shows motile 
amoebae. 

Treatment.- -The treat ment is t o give urotropine by t he mouth and 
emetine intramuscularly. . 

* OXALURIA. 

Definition. —Oxaluria is the deposit in abnormal quantity of 
oxalate crystals in the urine, and should be restricted to cases 
which show an increase in the quantity excreted in the day. 

Historical.— The crystals of calcium oxalate were discoveicd Ly 
Donn/ in 1838, and wfre much discussed for a*time, being made the 
basis of the oxalic acid diathesis of Prout, Golding. Bird. andBegbie; 
but as a result of Smoler and Bacon’s investigations, this theory 
fell to the ground. In 1896 Dunlop attributed t hem to the oxalates 
in the food* and in 1900 Baldwin conducted a series of experiments 
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upon dogs, and showed that fermentative intestinal disturbances 
associated with the absence of free hydrochloric acid in the gastric 
juice were the causal agent. 

Climatology.— It may occur in any part of the world, but is very 
commonly met with in the tropics, in Europeans and natives alike. 
With regard to its presence in natives. Burkitt's observations in 
Chandira in Eastern Bengal are especially interesting. 

/Etiology.- The normal quantity of calcium oxalate to be ex¬ 
creted in the urine is 0-5 gramme per diem. Tt may perhaps come 
from certain vegetal subst a net s in the diet, but it is more likely that 
it is in some way associated with eit her proteid ferment at ion in the 
alimentary canal or proteid metabolism. 

Miss Baldwin's e\pt riment s t end l o show that if the carbohydrate 
food of a dog is abnormally increased hypochlorhydria may result, 
and with it oxahiru. Burkitt’s observations support this, as he 
shows that the Manipuris (o! Mongolian origin) living round 
Chandira in Easti rn Bengal, and consuming nothing but vegetables 
and fruit,suffer ev'essively Irom o\ahn in. Certainly treatment based 
upon the idea of too little .11 idity in the stomach is most successful. 

Symptomatology. Dysjxpsia. pain in the lumbar region, shoot¬ 
ing down the ureter, burning during micturition, and even luema- 
turia, are signs of oxaluna. These symptoms may or may not be 
associated with sign* oi mild neurasthenia. It unchecked, oxaluria 
may lead to the formation of an oxalate calculus ill the kidney or 
bladder, accompanied bv tin- ordinary signs of stone in the kidney 
or bladder. 

Treatment.- The tnatment is simple and < ertain. A few minims 
of the dilute phaim.iropnci.il preparation of nitrohydroililorie acid 
combined with 1 drachm of tin- compound tincture of cinchona bark 
and 1 ounce of the » ornpound mixture ot gentian, given three times a 
dav before meals, is tin best remedy. 

URINARY MYIASIS AND CANTHARIASIS. 

Sec Chapter LXVII., pp. ibjtS and 1640. 

CHYLURIA. 

This is # generally dm to filar iasis, and is described on p. 1608. 
Cases of schistosomic origin meur, and Remlinger has placed on 
record two cases due to hvdat uK.with hydatid membranoin the urine. 
Quarelli, in iqiN, drew at lent ton to a malarial ihy/nria associated 
with malarial para sites in the blood, and cured by quinine therapy, 
occurring in a person who had never left Italy. 

URINARY TESTS. 

Castellan! and Taylor's Myeologieal Method for the Detection of Glucose, 
Lactose, Maltose, and Other Carbohydrates In the Urine. —The tropical prac¬ 
titioner generally bases the diagnosis oi diabetes on the reduction oi Fehung's 
solution by the suspected urine. Feliling, however, may be f educed by a 
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number of other substances in addition to glucose -for instance, by lactose, 
galactose, maltose—and the detection of such substances bv chemical proce¬ 
dures is long and requires much practice. Cast ell. in i and l'aylur's mvcologteal 
method will often be tound simpler and easier. Castellani and Taylor thought 
that, just as various carboliydrates and other cm Ism compounds are used m 
the identification of certain" bacteria and higher iungi, the reverse process 
might also be carried out—viz., bacteria and higher lump might used lor 
the detection and identification ol certain chemical substances. For many 
years ordinary baker’s yeast (so-called German yeast) has been, ot course, used 
to detect glucose, but this is the only sugar tor whu h a purely mycologu .11 
method has been used in pathological work, and, as :i matter ol hut. it is 
an unscientific method, as ordinary baker’s yeast very uitcn b rinents gaJac tose, 
nuiltose, saccharose, and other sugars, in addition to glucose. It a urine, there 
fore, is fermented by baker's yeast, tins does not mean with certainty that it 
contains glucose, as slated in so many textbooks. Castell.ini and Taylor 
determine whether a suhstam e is or is not a 1 ertuin earlmhvdrate by testing 
on it whenever possible I lie action ol two genus known to be identical in all 
their biochemical reactions, except on Dial particular carl 10hydrate. I’or 
instance, murder to sea whether a certain c hcmu.il siibstam e reel in mg Fehlmg 
is maltose or m l.llic-uhshimcis tester I wit lit wo germs winch arc* known to be 
identical in all their biochemical rij.ii tioiis, except oil maltose, sin h as Manilla 
krusn Qistr-llnnL and .1 [ontlm pinavi ('.istellani. 'I'lie pifx edure to delec t, ior 
instance, maltose in the in me n as lullow.s The urine* is 1 ollec ted aseptic ally, or, 
li this is not feasible, is diitnlmtc.! 111 sterile tubes (eac h c on taming a small 
fermentation tube) as noon .is passed, and then sterilized 111 Ivor h’s stove tor 
thirty minutes on two or tluce consecutive da vs. It should never be auto¬ 
claved, as autoclaving mav alter the composition oi the sugars and other 
carl>0hydrates present, l’wo tubes ol theaseptu urine to whu li one-third or 
the same amount oi sleule, sugar bee, peptone? watc*i has been added (to 
tacilitate an abund.inl development ot the oigamsnis) are moculaled—tube 
No. 1 with 1 haulm Ant si'1 and lube \cj. ’ with Shunlia piimvi. The two tulx*s 
are incubated at 55 0 (\ lor tweiil v loin to bn 1 y-c-ii*lit hours, and then examined. 
It No. 1 does not contain ga-. while No. ’ contain- 14.1s, the mine, ac cording to 
all probability, contains maltose. 

To nuclei slam I and properly carryout the method one must have, ol course, 
an exact knowledge (it 1 lie bioc Iickik nln-.u tioiisol .1 ■ c 1 lain nuinbei ol bacteria 
and higher lump which can be Imnid .11 pp n| | .mil hi,s.> I he working and 
results ol the me time I art' seen at <1 glam e in the lollowing nmologica 
formulas: 

1 fR1NK l’T III.IXc■ -RI*.It INC.. 


t. Mon ilia halcanica Castellaui 

2. Monilia beilcanir.it Castellaui 
Monilia kntsei Castellani 

3. Monilia krusei Castellaui .. 
Monilia pinoyi t-istellani 

4. Momlia pinnvi Castellan 1 
Monilia mctalandincnus Castellani 

5. Monilia mctalondmcnsis Castellani 
Bacillus coli srns/i stneta Km* hern h 
Bacillus paratyphosiis It ShnttinulVci 

6. Bacillus coli Kstheric li 

Bacillus paratyphosits 13 Shottmiillcr 


Gas :ghu ose. 

<!L) 

1 

(•’is ) 

O 1 

Gas , .-pentoses. 
Ga- j 

Gas t 1 , 

j --ladose. 


* URINH NOT 1'lilll.INlj-RKlll'CINCi. 


1. Momlia pinoyi Castellani .. 

Monilia rhoi Castellani 

2. Bacillus coli Escherieh . 

Bacillus pseudocoli Castellani 

3. B. paratyphosus B Shottmiillcr var. M. .. 
B. paratyphosus A Shottmiillcr 


6 

Gas 

O 

Gas 

Gas 

O 


J .-saccharose, 
j — saccharose. 

1-—inoaitc*. 
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URINARY TEST FOR QUININE ELIMINATION. 

At times it is necessary for tin- physician to be certain that quinine is being 
absorbed by the patient, and at others that the patient is really taking the 
quinine vvhiih lias been ordeud. Linder such conditions a simple easy 
urinary test whn h will indicate the pi essence ot the drug in the urine is of value. 
Suili a test i an be performed as lollmvs 

A. To 2 « ubic centimetres of the filtered urine contained in a clean test-tube 
add i culm »entimotre ol t'anret's reagent. 1 his reagent is a mixture ot 
3 grammes ol iodide ol potash, i gramme ol corrosive sublimate, and 20 cubic 
i cn time ties ot glacial acetic .i • ul, in siu h a quantity of distilled water as will 
product* in all fin culm centimetres. 

B. It the patient has been taking quinine, or n he lias albumen in his urine, 
tiie operation described m the preceding paragraph will give rise to a faint 
nfmlrsccHce or a white cl-iitd, depending upnii the quantity ot cither present. 

Ne\t add a lew diop-. nl iie.e/ii/i a/i.>//■>/, when tlu precipitate if due to 
quo me will di-appeai, \\ lull ih.ii t.uisMi l >\ allmnieii will rt main. 

Hu, reaction .<|>,> ,n . i . .-limit two Ivnii- alter taking a dose ot quinin , 
ami will peisist lo'- tu, i.i\ :i.mi l...ur- alttr a dost ol 3 gian.-, and lor forty- 
eight lion is alter th.it til 2<< grains ol tin dmg. 
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General remarks—Male generative system—Endemic luniculitis—Female 
generative system— 1 topical puerperal lever—Sutika—References— 
Addendum— Ante- and post-natal pathology—Addendum references. 

GENERAL REMARKS. 

In this chapter we.propose to include a few general remarks upon 
the male and female generative systems. Tile subjects will be 
merely touched upon, as -.par" forbids anything else. 

MALE GENERATIVE SYSTEM. 

In Chapter III., p. 77. wr hate invited attention to the effects ol 
climate upon the genet at ive organs and ha\e noted that they act 
more vigorously than in the. Tempi 1 ate Zone, and that venereal 
excess is dist inctly more delel erious in t lie tropics t hail in temperat e 
climates. We have also noted that puberty in boys appears at an 
earlier age in the tropics than in other climates. 

In Chapter V., p. n«S, we have touched upon the subject ot 
Eugenics, and have mentioned the ill-effects of alcoholism, syphilis, 
gonorrhoea, and tuberculosis, the efbets of which are much the same 
as in other climates, but as regards the first we have set forth 
its evils in Chapter X., p. 175. In reference to syphilis, it is very 
common, and its primary, secondary, tertiary, and inherited effects 
can be abundantly seen among natives, as may be judged from 
Chapter XCVII. (hmorrhcca is very comm* >ti among all classes of t he 
population and all races. The clinical features are the. same as 
observe^ in temperate* zones, but complications are much marc 
frequent. owing to the nat ive pat ient s consult mg a doctor only when 
the disease is of long standing. ( We have seen several cases ot gono¬ 
coccus sept icfcmia with endocarditis ending fatally, and also several 
cases of so-called 'gonococcus rheumatism.' It may be noted that 
among certain natives t here is a general belief t hat l he disease is not 
of sexual origin. African porters firmly believe that it is due to pro¬ 
longed marching. There are also various curious superstitions in 
connection wit h it. In Abyssinia, according to Annaratone, natives 
believe it is contracted by passing water on the ground illuminated 
by moonshine, or by passing water where dogs have previously 
urinated. Occasionally true cases of non-gonorrhceic urethritis are 
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met with (p. 1943) I a tew of these cases chlyjnydozoa-like bodies 
have been described. Rare cases of urctliritis, with black discharge 
due to the presence of AspergiUus fumigatus, and cases of balanopos- 
thitis due to monilias, are observed. Neglected strictures are by no 
means uncommon, and, as we have already stated, one of these ap¬ 
parently caused intestinal obstruction and deal h. Extravasation of 
urine is not rare—at all events, in Africa—as the result of neglected 
stricture. Elephantiasis of the generative organs is common in Africa, 
and in many parts of tropical Asia and America. Hydroceles, 
chyloceles, luematocelcs, orchitis, and epididymitis are all common, 
and bilharziosis has been already noted by us. Epithelioma of 
the penis is associated with phimosis and the accumulation of 
irritating secretions, which may cause balanitis. In these circum¬ 
stances, if no treatmcuL is carried out, epithelioma may result. 
Certainly epithelioma of the penis is rare in races in which circum¬ 
cision is performed. 

Castration and circumcision ;ire still performed in many tropical 
countries. As rogafds the former, it may be restricte.d 10 the simple 
removal of the t ust rs, but more generally the penis also is cut away. 
This operation is usually performed upon small boys. Circumcision 
usually lakes place about puberty, but in some races it is performed 
at an early age. It is usually associated with some semi-religious 
rites intended, m the case of the older boys, to be an initiation to 
sexual life, as may be found detailed in works upon antlunpology. 
Christopbersou has drawn attention to tin* mutilations perlormed 
by the Abyssinians upon their conquered loos in times of war. 
This consists of a complete cast rat ion— i.e., the removal of the penis 
and testes —and, as may be imagined, but few survive such a muti¬ 
lation perlormed on the held of battle. The result of these opora- 
t ions andmutilat ions is the format ion of much sear t issue surround¬ 
ing t he orilice of the urethi ;e and t lie pubes. 

Wit h regard to t be breast , we have seen extraordinary, hypertrophy 
of the male breast. 


ENDEMIC FUNICULITIS. 

Synonyms. —Suppurative phlebitis of the spermatic cord, Sup¬ 
purative corditis, Cellulit is of t he spermatic cord, Cirsoitis (Pfister). 

Definition. —Endemic funiculitis is an acute specific suppurative 
inflammation of the spermatic cord, of which the aetiology is not 
firmly established. , 

History .—For many years medical men practising in Ceylon have 
noticed the occurrence of a peculiar form of acute suppurative 
inflammation of the spermatic cord, which occasionally takes a 
true epidemic character, numerous cases occurring within a short 
period. References to this affection may be found in almost all 
the medical reports for the colony during the last twenty years, 
the disease being variously indicated by the name of phlebitis of the 
cord or corditis. It was considered by some to be of traumatic 
origin, by ottfbrs of venereal origin. Some practitioners considered 



1940 


DISEASES OF TIIE GENERATIVE SYSTEM 


it to be a malarial, ailed ion. The disease was investigated by 
Castellani first in 1904, and more completely in 1907. lie came to 
the conclusion that it had nothing to do with either malaria or 
gonorrhoea. He thought the malady had sufficiently characteristic 
symptoms to be ranked as a separate disease, and suggested the 
name ‘ endemic funiculit is.' The affect i«m is not limited to Ceylon, 



Fig. 780.— Endemic Funico- 
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'I’h testes and epididymis were normal, 
but Ili«' tunica v.iKinalis lu:ld a small 
quantity oi lluid. The sections of the 
cord die arranged 111 an arch from right 
to left. The diluted veins, winch were 
•fdled with pus, are clearly visible. 


as cases occur in Southern India, and an identical pathological 
condition has been described m Egypt by Madden in 1907 under 
the name of cellulitis of the spit mat it, cord. The condition described 
by Wise in the West Indies is probably the same pathological ent ity. 
Of great importance are the investigations by Couttsff 
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/Etiology. —-%mong Ceylon practitioners the disease was con¬ 
sidered by some to be of traumatic origin; others believed it to be 
of venereal origin, and yet others t o be a malarial affect ion. Castol- 
lani found in all the cases virulent diplo-streptococci, and in some 
cases, one in 1004 and the others in 1909, and later, a microfilaria. 
This microfilaria is morphologically identical with Microfilaria ban- 
crofii, but in our cases, though provided with a sheath,*it showed 
translation movements. The cocci are praet icallyindistinguishable 
fromthe ordinary streptococci but ior the fact that some decolourize 
by Gram in sections of the tissues and in smears from the pus, 
while they are Gram-positive in cultures. According to Coutts 
these micrococci arc often found in the urethra of natives, lie 
regards tlu* suppurative condition ol t he cord as due t o t lie ext ension 
of an infect ion from I lie uret lira by way of t he vas deferens. Wise 
has found in his cases F. haweroffi and numerous streptococci. 
IMister believes the disease to be connected with bilharziosis. We 
are inclined tocondder the m.il.ulv to be .1 tilarial condition with a 


supe.radded slrejitoccu cus infection The 
lilaria probably pfiiys the 11101 e impor- 
tant or only idle in the subacute or 
chronic cases, while the sireplorm < 11s is 
probably the causative agent ol the 
acute symptom- and the Mippnrat ion. 
and of the symptom.* of s<-pt icremia. 

Predisposing Causes. A reit.un impor¬ 
tance must be gixen to .1 smhleti chill 
or to sonic form ol traumatism. In 
nearly .ill tlu* Cevlou eases the disease 
begins abruptly after Inking a told hath 
win'll feeling tiled. In some cases tlu 



I'll. - - TkANSVEUsK 

si f ruiN In h.amki>Coku. 


patient gives .1 hist01 y of ha\ ing m.ide (Ac ccai. Sizn.) 

:iil effort, such as in lilting a weight, etc 

Pathology. The whole of the spermatic mid is highly milamed 
ami infiltrated. The cireumfcivnre of t he c «»rd may lie as much as 
3 to 3i inches. The tunica vaginalis is hypcrwmic, but in most 
cases there is no collect ion of fluid. On malting a transverse 


section of tin* cord, yellow creamy pus will extide from the opened 
veins of tlie; pampiiufonn plexus, as well as liom the vas deferens. 
The inflammation is not •localized to the cord only; it ordinarily 
extends to the i pididymis. In two very recent cases of ours, how¬ 
ever. the epididymis was normal. Tin* testicle proper remains 
generally unaffeci ed; there is 1iccasionally some effusion of clear fluid 
into the tunica vaginalis. The liisl ological lesions are, briefly, llie 
following: The veins of the pampiniform plexus are much dilated, 
and present a cellular iuliltrat ion of all the coats, the lumen of some 
veins being occupied by pus cells or thrombi. The vas deferens 
also presents a well-marked cellular infiltraiionot its mucous mem¬ 
brane and various muscular coats. The type of cellular infiltration 
as noted bv Coutts and Castcllani is mostly mononuclear. 
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Morbid Anatomy.— At the* post-mortem examination of the case.s 
in which an operation has not been performed in time, the lesions 
found are those of a septicaemic process. The skin is jaundiced, and 
may present petechia*: the lungs often slum - hypostatic congestion: 
the heart is flabby, and subperirardial ha-niorrhagcs arc often seen. 
The spleen is enlarged and soft. The liver is generally enlarged, and 
may show v fatty degeneration or cloudy swelling. The kidneys arc 
often congested. 

Symptomatology.— The disease, begins suddenly, generally* after 
a hard day’s work or severe exercise. Jn Ceylon the usual history 
is as follows: The patient, after an extra hard day’s work, comes 
home in the evening very tired, but not feeling unwell, and takes a 

cold bath as usual. After the. 
bath he is suddenly seized 
with a shivering fit. the tem¬ 
perature rising very high. He 
feels very sick, and there is often 
actual vomiting. At the same 
time he complains of pain along 
the cord and the epididymis. 
The condition becomes rapidly 
worse, and the patient is gener¬ 
ally taken to hospital on the 
second or third day of the 
illness. On admission, it is 
usually found that the general 
condition is* grave. There may 
1 m* continuous vomiting, and 
occasionally hiccough; the tem¬ 
perature is generally aboM* 
io 2* h'.. and t he pulse small and 
frequent. At the physical ex¬ 
amination it will be seen that 
the inguinal region is occupied 
by a large cylindrical swelling 
in the direction of the cord. 
The swelling is very tender on pressure, and hard: the skin is not 
affected. Generally the epididymis is somewhat enlarged and 
tender, though in some very recent casci* it may not appear to be 
affected. In all cases the testicle proper appears to be normal; 
there is, as a rule, no effusion in,! he t unica vaginalis. The affect ion 
is generally localized to one* side only, but occasionally attacks both 
sides. On examination of tin* penis and scrotum no ulcers will be 
found, no signs of gonorrhoea, and no signs of any traumatic lesions, 
though in several cases the patient gives a history of having made 
an effort of some sr*rl. As a rule, the disease has no tendency to 
spontaneous recovery. If an operation is not performed in time, 
signs of general septicamia usually set in. Ip such <vscs the skin 
of the patient often becomes jaundiced, cutaneous haemorrhages 
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may appear,Hhe fever is of an intermittent or remittent type, the 
pulse becomes extremely small, there is oftyn hiccough, and the 
patient dies in a few clays. 

Varieties. —A mild form, with thrombosis of t lie veins, but without 
suppuration, is at times met with. According to Coutts, a chronic 
form, also wit hout suppuration, may occur. 

Prognosis. —This is serious in 1 lie ordinary acute fofm. If an 
operation is not performed in time, symptoms' of general septicaemia 
set in, and the case, as a rule, ends fat ally. 

Diagnosis. —The disease is apt to be confused with strangulated 
hernia and an acute elephanloicl condition of the testicle and cord. 
From the former endemic funiculitis may be differentiated by the 
history, t he high fever, and t he course, which is somewhat less acute, 
hi some cases, especially in the fulminating forms, operative treat¬ 
ment alone will clear t he diagnosis. 

From an acute elephant oid condition it may be differentiated by 
the absence of the erysipelatous-like redness of the skin. 

Treatment. —Except in the rare mild forms, wjion lead lotion and 
ichthyolointmeiit.Vithor without ha application, maybe sufficient, 
the only effective treatment is surgical, aiul orchiotomy, with 
section of the iutlunc-d c<>id as high up as possible, is imperative. 
Coutts recommends exposure of the inflamed cord by a free in¬ 
cision through tin' skin and external oblique, to be followed by 
numerous incisions into the* tumour. The wound is left open, and 
fomentations applied till the surface is dean. The wound is then 
left to heal bv gianulation. Coutts considers that in this way, 
though the testis loses its generative function owing tothe oblitera¬ 
tion of the spermatic duct caused by the inflammation, its internal 
secretion is uuiinpaireds 

When the disease has extended beyond the internal abdominal 
ring, orchiotomy must be performed and the veins left unligatured 
while fomentations are applied. 

NON CONONR1Ki:AT. I 1 REMIRTTIS. 

Urethral muco-purulcnt discharge is as a rule of gonorrhoeal origin, but 
Caslellani h.is celled attention to a number of forms of quite different sotiology, 
which mav 1 m* classified as follows: - - 

i 

A. Traumatic Mucous Urethritis. # 

This occasionally arises after long and violent continual physical exercise. 
One is rather sceptical in admitting such a type of urethritis, and practically 
all the cases of so-called * porter's urctltrilis ’ we have seen were gonorrhoeal 
infections. Still, there cannot be any doubt that in soldiers anil nntn c porters 
doing long marches day after day a slight urethritis with scanty mucous 
discharge may occasionally develop, even in individuals who have never 
suffered in the past from gonorrhoea. The sccreliou, however, in our ex¬ 
perience is never frankly purulent. 

Ji. Urethritis of Hyphomyeetic Origin. « 

The following clinical varieties may be differentiated 

i. flic discharge is black, greenish-black, or brownish-black, generally due 



*944 


DISEASES OF THE GENERATIVE SYSTEM 


to fungi of the genus Aspergillus Micheli and Cladosporium Link. One of us 
has described some of these cases in Ceylon. 

2. Discharge -whitish os yellowish. Generally fungi of the genus Monilia 
and of the genus Oidium are found. 

3. Red discharge. Generally due to a red pigment-producing monilia or 
cryptococcus, or to a non-pigmented monilia, and associated with red pigment- 
producing bacilli or cocci. 

C. Urethritis associated with Animal Parasites: I. With Protozoa; II. With 
Animal Parasites Higher than Protozoa. 

J. Urethritis of Protozoal Origin. - The following varieties may be dis¬ 
tinguished :— 

(1) Urethritis associated with Flagcllalcs.- 'I he flagellates tumid belong to 
the genera Trichomonas f *011116, Cercotnotuis Diijardm. Prowa'chia Hartmann 
and Chagas. In one ol our eases a Jin gel late with foui Jkigrlli was observer!. 
It is doubtiul, however, -w-lullicr tin* flagellates found a 10 the true adiological 
agents of the discharge. 

(2) Urethritis associated with Cdiaic'-.- In a <.n-.e of uietliral discharge in a 
native man wc observed the same ciliate \ie luivt tan ly olten noticed in Ceylon 
in the vaginal secretion oi native women. 

(3) Urethritis associated with Ama'ha . Wt lia\e st-m several Mich cases. 

The amoeba; were of didleient type; in one « a.ie jI i Iom- 1 v resembled I oeschia 
histolytica. * 

(4) SpirocJur.tic tin thnhs. - 'I lie; lype ol liretluilis < I tie to 5 . urethralis 
Macfic is occasionally met with 'I he discharge may be alumdant and frankly 
purulent, and contains an enormous uuinbei ol spiroi hades. 11 must be noted, 
however, that spirorh.etes are noi ianl\ Imiiid m the normal urethra, as 
shown bv many obsorveis and in lhe trope s l*v jMcaidelson. 

(5) Trtponcnia urethritis- "1 he dm h.nge v inn- u-jnnulent and contains a 
large number ot treponemas (7 repwutn.i in ft find 1 < ;> -.1 r'llani). The organisn' 
is very delicate, stains pmpli.sli or pinkish. has niinieious small spirals, all 

{ iractically of the same sire; ]i ngthol llic-purusilco to 12 notions. 'I lie patient 
tas no sign of syphilis, and ini.um is negative. 1 -n thr.'d 1rrif4.1t 1011 ol a 

1 in 20.000 solution ol hyd. pen hlnr «tires lhe f ondition. 

n. Urethritis associated with Animal Parasites Higher than Protozoa. 
—These arc generally due to larva ol flu s a pc I i li.nic c jiai.isites setting up an 
inflammation of lhe urethiu. 

Rain impost honiveosis .— In i«SM Simon ol Uieslau first descrilied a balano- 
posthitis due to Imigi, and occurring in persons sulfeinu; liom diabetes. It 
is probably the same disease as that n terml to by Hobo m 1708, bj- Hardsley 
ot Mam hester 111 iSu;, by f-riednu h in Hanover in 1804, by N assn I in 1833, 
and by de Heauvais in 187*. Tin- .symptoms < onsist of slight itching and 
burning on the glans penis;md on the mill r aspic 1 of ihe piepuce.aml isasso- 
c ialed with erythema, followed by siiperJii lal 11I111 a lion find a yellow purulent 
discharge*, while the mai gin of t he pi epm c may f« e cum* irritated and phimosis 
set in. On examining lhe 1l1.se hatge Jung.it hyplia- oL a niomlitorm < luiracter 
may lie* sec* 11 ('.isteli.uu has desuil«*d several sin li rases due to Jungi of the 
genus Monilia. • 


FEMALE GENERATIVE SYSTEM. 

Circumcision is exceedingly common among native jjicos — e.g., 
among the semi-civilizrd Arabs and the Sndano 0 of Kordofan and 
other parts of the Su/lan every young gill when aped five or six 
years undergoes one of two varied ios of this operation. 1 he milder 
operation, called ' sunna tahuret,’ or circumcision according to 
religious law, consists of t he removal of t he clit < ris and labia minora, 
while the more severe cutting, called' Pharaoh's tahuretnr the old 
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Egyptian circumcision, entails in addition the removal of the upper 
two-thirds of the labia majora. The result of these operations is 
the formation of scartissuc, and hence it is ahrfbst always necessary 
to enlarge the vulvar orifice by means of a razor, not merely at the 
time of marriage, but again at the birth of a child, when, otherwise, 
it would bo difficult he the head to emerge. The enlarged orifice 
is again partially closed some little time alter birth of the child, 
and therefore incision has to be repeated at every succeeding 
birth. 

In ipio Wilson studied the peculiar elongation of tin- nympho: 
found m Hottentot women, and came to the conclusion that it was 
largely pre xluced art ificially. 

In 1917 Neve drew attention to the f.n t that viehits is rare in 
Kashmir, but that osteomalaeia was common in nmltiparous 
women, in whom the first symptoms appeal in pregnancy and cause 
the characteristic deformity of the pelvis. 

We have discussed the question of tin* onset of puberty and the 
climacteric in Chapter III., p. 77. to which referein <• may be made. 
Displacement s, inflammations, and tumouisuf t Ife female generative 
organs are quite common, especially nlerinr Jihromula and ovarian 
cv.s ts. Cancer of the uterus is nol rare. 


Yl’I.YO-YAGlNITls. 

Kvery typool viilvo-v.Lgmilis met with in temper,ah /om si ,dsu Umii'd in the 
tropics, nml gonorrhoeal inlet lions .lie \ery tommoii. It is intei esting to 
note that wo ha\c loiind 111 the vaginal set 1 el ion pra< In ally all tin organisms 
we have mentioned muter the heading 1 'sendo Gonnnhiral fret hi ills, .mil 
that there are tonus ol \iil\u-\ngn>itis assouatnl witli flag*.Mates, eiliates, 
amiubaj, *-pii01 hades., Irepum mala, and tnngi, and In m c it is ijmte posroble 
that a certain number ol eases oi piotozoal and livphonn 1i lie urethritis 111 
man are contiachd in reality b\ sexual mti imiu.a . 

Vulvn-aai’iuih't .issoi i.iteil with liyphmin 1 eles 1. Ini liom line, and mu li 
cases may be. separated into two prim lpnl turnips •- 

J. Associated with fungi oJ tin 1 genus Aspergill 11SIeiigm.itnrtslia, J’eni- 
cillium, ('liidusponiim, with diM liaige, wliii li may In dark-biowmsh 01 lilaek. 

11 . Associated with luugi oi the genus Aluiulia and (lie genus uidmm, with 
while or yellow cl 1st barge. 'Ilitse «ast s may piesmt imo different clinical 
appeal anees: some are < harm teii/ed by tin presem 1 ol tlini'di-hkc membranes 
on the vaginal niueosa (vaginal thrush); others do not show any membrane on 
the mucosa, but the discharge is punilent arid veiy llm k.In the tropics 
Castellani lias lound tungi prim ipally ol the types Manilla pinoyt Castellam. 
Monilia tropicalis Castellani* In temperate /ones the Mime observer with 
Taylor have found Manilla pinoyi Castellam, M initial Itnnhm nsis Ca-dt Mam, 
Monilia metalondinensn Castellani, and otlici si id ies. 

VAGINAL PROTOZOA. 

The vagina ot native women may be the ha lntat ot numerous protozoa apart 
from Treponema pallidum and spiroe.luetes. We xenon l the piesencc oi the 
following:— 

Sarcodina :— 

Loeschia histolytica (Schaiulinn, 1903}. 

Loeschia coli Locscli, 1875. 
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Mastigophora :■— 

Oiconionas vaginalis Castellani and Chalmers, 1908. 
Prowasehta vaginalis Castellani and Chalmers, 1918. 
Trichomonas vaginalis’Donut, 1837. 

Tetratrichomonas vagina Castellani and Chalmers, 1918. 

Ciliata :— 

Ealawtidtum vagtnuh CasUllani and Chalmers, 1918. 


TROPICAL PUERPERAL FEVER. 

Synonym.- - Puerperal septicjemia. 

Definition. —Tropaal puerperal fever is an infection of parturient 
or puerperal women with various which may cause a local 

septic condition or a general si-pt iea'mia. 

Histoiy.- It is probable that puerperal fever has been pn valent 
throughout t lie world in all ages wherever man lias roamed, blit 
as it is conveyed from infective sources, living or dead, autogenetic 
or helerogenetir, by instruments or by the hands of the attendants, 
to the uterus of the parturient woman, it is obvious that, in those 
primitive tribes in which little or no aid is given to the woman in 
childbirth, there will be littlepuerperal fever, notwithstanding that 
her immediate surroundings may be insanitary. 

Usually in non-civilisted races there is less difficulty with child 
labour, and hence less damage to the organs of generation, and con¬ 
sequently a less numht r of portals of septic infection. 

The reasons for this easier childbirth are not well known, but may 
possibly depend upon two factors— i.c., the mother and the child. 
With regard to the molhej, the fact that pregnancy takes place at 
ail earlier age in the uncivilized than in the civilized, and the fact 
that the woman of non-civilization, from spare and hard living, 
is oft en thinner than t he woman of civilization may help, even if her 
pelvic measurements are relatively smaller; while it is often alleged 
that t he head of the uncivilized child is.smaller thanthat of a civilized 
race, and it has even been asserted by Brooke that on an average 
the child weighs 1 pound lighter in* uncivilized races. If these 
statements are correct, they will help to explain the easy child 
labours and t he less amount of puerperal fever m those races. 

When wo consider old native civilizat ions .and the Caucasian races, 
we find that child labour is difficult, ami that assistance has had 
often to* be rendered to the parturient woman from time 
immomorablc, and that puerperal fever in isolated cases and in 
epidemics has been known for ages. 

Turning to one of the old civilizations of tlic tropic .—viz., that 
seen in Ceylon- -these harts are well borne out by the researches of 
one of us in 1907 into the vital statistics of the various peoples 
inhabiting that island. 

These inquiries showed tiiat the deaths of women in childbirth 
werb higher than those in Europe, and that the principal cause was 
puerperal fever. 
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When the rtacial incidence was investigated it was found that t he 
sociological and hygienic factors influencing this incidence wore 
marked, as the percentage of the total annualYacial deaths attribut¬ 
able to childbirth and principally caused by puerperal fever was 
only o*r per cent, for Europeans, while it was i*2 per cent, for 
Sinhalese, who form the bulk of the. population, o-8 per cent, for 
Tamils, the next largest native community, i-i per cent, for a 
mixed native and European race known as burghers, under which 
heading also come those inhabitants of pure Dutch descent from the 
settlers of two hundred years ago. Many of these burghers are 
very poor, and nearly all inhabit towns and mostly live under more 
insanitary conditions than the average European. The Moham¬ 
medan communities of Arabs and Malays have a mort alitv of i-2 per 
rent, and i*r per rent, respectively. 

The disease is known to have been not uncommon in Bengal since 
Twining wrote in i 8;> k ;, while its death-rate in Calcutta for 1906-07 
was 1 -2 per cent. of t he t ot al deal hs. 

With regard to Egypt, the lirst medical accounts of the fever are 
contained in Primer's writings published in t 8.{7, where it is stated 
t hat it was not so common as in Europe, but an epidemic, extending 
from Ali-xandria to T.uvor. is mentioned as taking place in 1844. 

The peoples of the Anglo-Egyptian Sudan are peculiarly inteiest- 
ing from the point of view of our present study, because they contain 
very primitive tiibo, semi-civilized natives, and ci\ili/ed peoples. 

As examples of the primitive tribes we may consider theKyam- 
Nyarn, who live in t he southern part of thoBahr-El-Glia/alProvince, 
and the Jur or (roiir tribe, which occupies a limited area of that 
province bclweeii the River (iell and the Riimbek-M’volo road, 
fn these tribes, a« cording to \nderson,ehildbirl li is usually a simple 
physiological process taking place for t lie first t ime when t he woman 
is in her teens, and managed by a midwife, who is simply any other 
woman who has given birt li t o a child, and who sees 1 hat every!hing 
connected wit h t he part iirienl woman is strict lyelean. and placing her 
on a bed of frcshlv cut leaves, allows Nature t o do t In* rest, with the 
sole exception of such rare cases as require assist a net 1 , when, accord¬ 
ing to the same authority, she calls in the aid of some small boys. 
Under these primit ivc conditions puerperal fever must be rare. The 
same easy childbirth can be observed among the Bcdpuins of Syria. 

Among the semi-civilized. Arabs and Sudanese of Kordofan and 
other parts of the Sudan every young girl is circumcised ah described 
above. This procedure, as already stated, is followed by the forma¬ 
tion of scar tissue, which renders "it almost alwaj T s necessary to en¬ 
large the vulvar orifice by means of a razor, not merely at t he 1 ime of 
marriage, but .again al the birth of a child, when otherwise it would 
be difficult for the head to emerge. The enlarged orifice is again 
partially closed some little time after Ihc loirth of the child, and 
therefore the incision has to be repeated at every suc< ceding birth. 

If this second cutting is performed carelessly and the resulting 
wound becomes septic, then lever ensues, and in a case of tliL nature 
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we have found streptococci and other organisms. 'These people 
.axe well acquainted with puerperal fever, which they call ' el 
jar at/ or sometimes" humxna nafas/ or when slight they term it 
^ milk fever, or f liunima laban,’ and which they consider to be 
* transmitted from one cast* to another. 

Thecivilized peoples of Khartoum and Omdurman, more especially 
the Greeks, Syrians, and belt er-class nat ives. suffer from febris finer- 
fiera/is and fchris in finer firrio, bul no statistics are available to 
show the incidence of 1 he disease. 

As regards Zanzibar, the deaths from puerperal fever are given 
as eight out of a total mortality ol i.ikjj. of which 572 are female 
(leal hs at all ages. 

In none of the above statistics is it possible to compare the 
puerperal deaths with tin- mimbei of births, as these were not 
accurately known. 

I11 the West Indies and in Central and South America the fever 
is not uncommon, and Brooke, wi it ing in j<jo 8. with his experience of 
the West Indies anil Singapore. -,ays.- 

' Tlu niorlntitv <1 mi moM>uiity ficun j»nor|i«*i;i 1 .sepsis, iirlrl tlu*xnlanlile death- 
rate aiming native lommiinil'i-s .ire erioiuioiis.’ 

no blames tlie village midwile 01 handy woman, who he says, 
is a prejudicial, ignorant, and dirtv person, and summarizes liis 
remarks bv stating: 

‘ Wet.ee lh.il, ii»r llii* 11 -wom.iii mull r Iw r riali\elides waul ami powrlv 
may play luivue wtlli ll nhl ilial 1*. 1 i> he, hut then* is olliu a phvsu-iil 
environment ni liinm.mt 1 1- 1I111 mg laUmrw liu liilem.imlslheattentuni 

ot public- opinion.' 

Our experience in various trojiiul and subtropic al regions 
supports these st.iti-nic nts made by Biooke. 

/Etiology.— Early in the seventeenth 1 enturv then uppeartd the 
idea of a double origin tor the fc\ »-r- \ iz., tJie au1« genelic and the 
heterogenetic—and also that the disease was miciobic. in origin 
(Kin. her, 1*171). 

In 1788 Denman obsei ved 1 hat the disease was carried firim cases 
of puerperal fever to healthy Iviug-in women by doctors and mid¬ 
wives. which view was strongly support ed by 1 he work of Alexander 
Gordon in Aberdeen in 1795, and by Oliver Wendell Holmes in 
America in 1S43. Ihe last-named observer asserting that not 
merely could it be conveyed in this maniim, but that it could come 
in a similar way from a case of erysipelas or from a post-morttfm, 
and that it was necessary for the physician to disinfect his hands 
and to change his clothes after leaving a case of puerperal fever. 
This work was ably supported and put upon a sound basis by Sem- 
melwciss, whose brilliant researches are too wel lknown to require 
recapitulation. , 

With these investigations the heterogenetic origin of the disease 
was firmly established, and it now remained for the bacteriologists 
to show the nature of the infective material which, when carried 
from the sick to the healthy, produced the disease. 
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In 1871 von Recklinghausen found micrococci in the bodies of 
persons dying from puerperal fever. The nr^t important step was 
the discovery by Pasteur in 1878-79 of his * microbe en chapclet ’ 
in the blood of puerperal fever patients. 

As this organism belonged to tlic genus named streptococcus by* 
Billroth, in 1874, Arloing gave it the name Streptococcus puerperalis, 
in 1884, apparently believing that it was ciist met from the organism 
named S. erysipelatos Fohlcisen, 1883, which is more popularly 
known as S. pyogenes Kuscnbach, 1884. Later Furneaux-Jordan 
and Mackay have revived S. puerperalis. but Arloing’s name has 
priority and stands for a synonym of S. erysipelatos. 

A now phase of the bacteriological hislory was opened in 1893 by 
Voillon finding an obligatory anaerobic micrococcus in such diseases 
as Ludwig’s angina, suppuration of Bartholin’s glands, phlegmonous 
perinephritis, etc. This organism, which lie called Micrococcus 
frelidus Veillon, 1893. though usually a diplococcus, can exist in 
short chains, and therefore may well be a streptococcus. JIalJe, in 
l8y.S, found it in*! he, secretions of the norma 1 , vagina as well as in 
pus from Ibirt holin'* glands and in the evudal e of retained placenta?, 
it was next observed by Je.mnm in 1907 to be present in numerous 
cases of putrid puerperal infection, and is thought by Veillon’s 
pupils to be the same organism as the anaerobic streptococcus found 
in vaginal secretion in 1897 by Menge and Kroenig, whose work had 
been questioned by Koblankbut supported by Natvig, Schott miillci, 
and Hamm. 

T11 1907 Gio< Hi reported the presence of a coccus, thought to be a 
staphylococcus, which he found in a peri-uterine, abscess and named 
Coccus anaerobius (tioelli, 1907. while in 1908 he dealt with the 
question of the bacteriology of puerperal inlections. As this coccus 
produces foc.l id gas it may well be l he same as Veillon’s organism. 

In 1910 Schottmullcr increased our knowledge as to the strepto¬ 
cocci in puerperal fevei by finding a new obligatory anaerobe, which 
he called Streptococcus pitlridits, and whu h lie found not merely in 
puerperal fever, but also in otitis media, meningitis, cyst o-pyelitis, 
abscess of the lung, gangrene of the lung, and empyema, and he 
followed this up in 1911 by two papers upon the aetiology of febris 
puerperalis and febris in puerperio. 

In fifty cases of febris puerperalis he found t he following organisms 
to be present thirty-throe times- -i.e.. in 06 per cent,, and in all 
severe and fatal ruses: - - 

S. erysipelatos Kehleisen, 18H3, 111 Jthecn t uses 111 the uterine discharges and 
in two ot these also in the peiipherul Mood. 6'. pittridus St holtmulh-i, 1910. 
xn fifteen eases in the uterus, unhiding five Mood inlet lions. 5 erysipelatos 
with S. putridus three times in the uterine discharge, with both together ill 
the blood once and separately in the other two cases. 

He also met. with Streptococcus mitior sen vin'itaus, an aerobic 
organism first described by himself in 1903, in the uterus am] blood 
of one case. 

He considers that there are two distinct methods of infection: the 
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first is the autogenous, caused by organisms, like S. putridus, which 
lives in the normal veginaj of pregnant and puerperal women, and 
arc capable of being carried from t he vagina to the uterus by means 
• of instruments or by the hand. This form lx* considers to be non- 
contagious. 

The second method of infection is the heterogeneous, caused by 
S. crysipelatos, and brought from an external source of infection 
to the puerperal woman as just described. 

Von Lingelsheim, in 1912, considered that the importance of 
S. putridus must, for the time being, remain undecided, as it lacked 
confirinat ion, but it is obvious t hat t hi: gat production alone differen¬ 
tiates this streptococcus from S. crysipelatos Fchleisen, and it 
appears to us that there is a general agreement between Scliott- 
muller’s organism rind that described by Veillon. They both 
produce foetid gas, they both are obligatory anaerobes, ind they are 
both found in the vagina and also in association with puerperal fever, 
and they have both been found in severe infections 111 other parts of 
the body. They arc probably the same organism as the anaerobic 
vaginal streptococcus described by Mi nge and Kroenig, and also 
that found by Gioelli in 1907. 

All these organisms, in our opinion, should be classified under 
the name of .S'. fvlidns Veillon, iN)j. 

In 1901 Lewkowiez found an oldigat01 v anaerobic, streptococcus, 
which he named S. anacrolnns interns, in llie mouths of sucklings. 
In 1907 Jeannin reported that it was present fairly frequently in 
puerperal infections, ft is deseribed as being lanceolate and usually 
disposed in diplneoecal forms, and only oeeurring in short chains. 

In 1812 Furneaiix-Jordan published an important lecture upon 
‘Puerperal Infection.' lb- and Maikat examined the uterine 
discharges of twenty-one cases •>( pin 1 pern I ft \ er. and found strepto¬ 
cocci in seventeen cases - i.c.. So per cent. 'I his streptococcus was 
identical in all cases, ami was said to be quite distinct from other 
streptococci, and so the name Strcptmoccus puerperahs Furneaux- 
Jordan and Mackay. 1912. was given to it: but we have noted that 
Arloing had already applied this name in 1884 to a streptococcus 
which he obtained from cases of puerperal fever, and which he 
believed to be diM ind I mm .s’, crysipelatos and S. pyogenes, the only 
named forms at that turn , but at present all three are considered 
to be. one and the same organism. 

In 1916 Chalmers and Atiyah found that S. salivarius, S. bovis 
(synonym, S. bovinas). and S. versatilis . were causal germs in the 
Anglo-Egyptiau Sudan, and traced the origin of these germs to 
human saliva (S. su/i arias), r.ibla -i.c., horse-dung used for walls 
and floors—bovine fa;ce*>. and equine fares, etc. (S. bovis and S. 
versalilis). 

jfThe known puerperal streptococci are therefore— 
r. S. erysipelatos Fehleiseii. 1883. 

2. S.fcetidus Veillon, 1893. 

3. S. anaerobius Lewkowiez, 1901. 
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4. S. tnitior Schott miiller, 1903. 

5. 5 . puerperalis Furneaux-Jordan and Maokay, 1912. 

6. 5 . salivarius Andrewes and Horder, 1906. 

7. S. bovinus Broadhurst, 1915 (synonym, S. bovis Chalmers and 
Atiyah, 1916). 

8. S. versatilis Broadhurst, 1915. 

Other Organisms. —Streptococci are, however, by no means the only organ¬ 
ises found in puerperal fever, as tlic iollowing have also been recorded: 
Anrococcus aureus (Rosenbacli, 1884); Albococcus tetragenns (Galfky, 1884I; 
Diplococcus pneumonia (Weichhdbaum, 1887); Diplococcus gonorrhoea: (Rnmm, 
1S05); Bacillus coli (E&clierich, 1886); but Bacillus typhosus (Zopf, 1885) 
(Eberth’s bacillus) only rests under suspicion, while IS. ps t udodiphthniticus 
has aho beem reported. 

Among the anaerobic organisms other than strephx o» 11 the tolluwing have 
been met with in puerperal infections: Bacillus emphyscmalcsee (h'r&nkel, 1893); 
Bacillus tetani (Flugge, 1886); and a vibrio dewnbed by Cuiti.-. in iyij, and 
probably by Krocrng m 1895, which, (hough desei ving of a delimit appellation, 
is still unnamed. 

Abortion .—A veiy interesting point is the quc dioii whethei l he same organ¬ 
isms are found post alfprtum «is post part inn. J Ins w.ts .(ive»tig.ited bj- Seliotl- 
midler in ign, more particularly 111 criminal aliortions, with the usult that 
he found the iollowmg organisms arranged in outer ol Ucqueiicv to be present: 
5 . putridus, a Staphylococcus, It. c>ili, and It. emphysematosa 1 , while £*. erysipe- 
latos was relatively raiel} nu t with. 

Febris in Puerpei 10.- - Anothei point ul inteiest is the organisms musing 
Johns in puerpena - 1.1., the slight li \er known b\ Willis’ name oi la« Uni or 
milk lever, which is lreqii«-iitl> met with post part mu. 'I his has also been 
investigated bv Seliottinuller .uni 1 Icymann, who loiind tin- lolluwing germs to 
bo present : .*?. putridus, a Staphylococi us, II. coli, /». erysipelatus, IS. v'agnue, and 
B. emphysema tos-r?, arranged ui uidcroi treqiiency 

Thus i 1 would appear th.it the s.um- organisms occur 111 the mild and 111 the 
severe mice lions, a lad whic h plac rs on a sound basis Willis’ ohsei va tion that 
the mild lacteal may become the seveie putrid Lover. 

Methods of Infection. -Adwrtinj* to the methods of infection of 
the parturient woman, we note tli.it (leddes in his ‘Statistics of 
Puerperal Fevers,' published in 1912, says that lie belic-ivs 99 per 
cent, of the cases are due tot hose conduct in# t he labour. A state¬ 
ment of this nature makes it imperat ive t o possess some knowledge as 
to the presence or absence of bacteria in the normal vulva, vagina, 
find uterus. 

This has been investigated by many woi kei s whose researches make apparent 
that the vulva at birth is germ true, but alter seven to eighf hours it contains 
micro-organisms which have -piobably been acquired Irom the secretion of the 
mother's vagina, the air, and the water ol the fit st bath. As a rule the follow¬ 
ing organisms arc described as being present 111 the normal vulvar secretion: 
Obligatory aerobes : Albococcus tetragcutis, li. coli, and B. pseudodiphthcriticus. 
Aerobes and facultative anaerobes : Albococcus albus and It. vagina;. (Obligatory 
anaerobe : a Streptococcus, probably S.fcehdus. 

With regard to the vagina this appears to be I tee fiom mu to- organ isms at 
birth, at which time its secretion is acid, which is said to be d uc to carbonic acid, 
and is also bactericidal, an action which cannot bcdi/b to leucocytes, which are 
normally absent. 

Some twelve hours alter birth the first bacteria can be found therein. , The 
secretion remains acid during life, but is now due to lactic arid, whu.h is said 
to be present in a strength of 0*4 per cent., and appears to be associated with 
an m-ga-nigm^ Bacillus vagina Dfiderlein, 1893. 
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The normal adult secretion has a bactericidal action when tested' ajp&St 
.Staphylococci, streptococci, and bacteria, but saprophytic organisms Cangrb^ > 
therein and may beobli§atory or facultative anaerobes, butaregeneraUycbac|£?* 
tensed by having acidophile tendencies. Anaerobic orgaridsms are Common, 
but obligatory aerobes arc not frequently met with. Pathogenic organisms are 
relatively seldom found in the normal secretion, being generally Staphylococcia 
12 . call, and B. pseudodiphtheriticu a. 

With regard to the normal vaginal secretion during the puerperlmp, its 
bactericidal powers are markedly increased by tlic loclria, and they do notrtetam 
to normal until several days alter the birth of the child. Notwithstanding 
this fart, obligatory and Limitative anaerobic streptococci, staphylococci, 
and bacteria are to be found, .is has already been indicated, and this fact appears 
to us to be ot the greatest importance when considering the method of infection 
of puerperal tever. 

The secretion oi the normal uterus is, by a consensus of opinion, considered 
to be sterile. 

It would thus appear as though derides was correct in throwing 
'the responsibility <» 1 puerperal iufeition upon the attendants, as 
both autogenetic and beierogeUftir injections are probably due to 
them in some way, but the ionin r is much more difficult to prevent 
than the latter. «. 

With regard lo the latter, the researches ol Chalmers and Atiyali 
h£$e thrown suspicion upon cow and horse dung as sources of 
infection, and this lias been eonfinmrl by the work of Chalmers 
and Marshall, who touml tin’ same organisms in bovine and equine 
heccs. 

There are three nat ive uses < >i «,ow and hoi m* dung, and they are:— 

1. Cow-dung Poultice .—'I his is commonly used by natives throughout the 
Sudan, and is placed oil any painful icgum oi the body, ami is, at times, applied 
to the lower par t of the abdomen and even to the external gemtalia ot the preg¬ 
nant woman, and m this itay may hung about an infection oi the vagina with 
bovine types, ol htreptcxot ri. 

2. Cow-dung \VaiA .—In many parts oi the tropics it is not uncommon for 
the natives to u*.c a tow-dung wash for the iloois and walls oi dwellmg-rooms ‘ 
for the purposeoi keeping away luting inset tsaml also white ants, and although 
the practice docs occur in the Anglo-f'.gypliau Sudan it is not so commoh as 
mother parts of Alma anil In parts ui Asia. 

Cow-dung, however, is used in Khartoum and Omdurman as a wash for the 
tops oi ovens, and especially oi those used lor baking bread, and als&for the 
walls ol outhouses, especially those used lor storing grains. 

3. Ztbla .—It is also used at times m lieu of horse-dung as a constituent of 

a mixture < ailed 21 bla which is applied to roofs anti walls. * 

As this wash dries it must form dust, which must pollute the air 
and be driven hither and thither by tlu- strong winds, which are 
• often present in certain areas of the Sudan, and its the researches 
of Andrewes and Hordcr have demonstrated that streptococci are 
resistant to dcsiccat ion, it is possible that t he dust derived from dried • 
cows’ dung may contaminate the sterile instruments and hands 
of the attendants on the parturient woman, and so bring’ about 
puerperal infections,*which would belong to the heterogenetic type. 

■ Once the disease has been started it is always pofftble for new 
discs to be infected from previous cases by t he agency of dt.lindaxtfs, 
And in this way an epidemic may arise at any time, or, failing this, 
..the infections may be kept up indefinitely by the sameTsneaot;;. ,.,. * 
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• Pathology .rr-The post-mortem anatomy shows some of the features 
^ell known in Europe. • 

Symptomatology .—TJicre seems to be no doubt that the same 
organisms can cause the mild ' fcbris in puerperio/ and the severe 
' febfis pucrporhlis.' 

Why there should be such a difference is not clear,*and must 
depend in some way or another upon the general bodily condition 
of the patient, and perhaps upon the strength of the streptococcal 
strain, which, ns is well kuowji from laboratory experiments, varies 
considerably. 

Be thisas it may, there can be no d«mbt that one and the same 
organism infeet ing t he lit crus can cause t he mild ‘ fehris in puerperio ’ 
or ‘ milk fever ’ and the more si*v**rc and even fatal ‘ fehris pucr- 
peralis,' the symptoms ot which vary .leeording as to whether there 
is a local, more or less exf ensive infect ion, or a j»ep 4 irzemia. 

Prognosis.— A prognosis ma v be arrived at bv observing improve¬ 
ment or the reverse in the clinical symp'oms. but more accurate 
decisions may be deduced by a study of Ihr opsonic indices taken 
daily. provided that the causal organism is known and is available 
in pure callure, the index, as already stated, remaining low or 
sinking,.in .serious or fatal eases, but rising as improvement sets in.. 

Diagnosis.- --It is of I he utmost importance t hat any fever attack¬ 
ing a puerp.-ral woman in the t topic'* should be assumed to be 
puerperal lever until it is piovrd to be something else. 

The presence of one of the vaiieties of puerperal fever can be 
continued: - 


1. Jly micrusi opi< a! examination of stained smears of the lntra-utcrine 
exudate taken asejiiii ally by a sterile swab passed through a sterile speculum 
inserted into a previously dou< bed vagina. 

2. By cultural examinations m as« ltic broth oi the same exudate taken in 
the same way, and incubated aerobicalU ami .inaerolwally at .}/° C. and 
examined at the end of twenty four and forty-eight hours. 

3. By a low opsonic index in the <u->e ot the »trepto>o«cal infections as 
tested against the causal organism. Tins ot course is espetially applicable 
iu small or large local epnh inics.wlieii the «aiisal oiganism will be'available in 
pure culture in the local bacteriology nl institute. 

With regard to the differential diagnosis, the most important 
fever whidh requires attent ion is malaria occurring in tty* puerperium, 
and this should be capable of easy differentiat ion by:— 

1. An examination of peripheral blood smears for the parasites, 
or, if they.cannot be found, by— 

2. A differential leucocytic count'with the discovery of 0 distinct 
mononucleosis which cannot be explained by other protozoal infec¬ 
tions, such as amoebic dysentery, kala-azar. etc. 

3.,Enlargement of the spleen, not due to one of the forms of 
tropical splenomegaly. 

II these*dike* tests fail to decide 1 lie presence or abscnce # of 
m^tyri^/tiren a' few doses of quinine should be administered, and 
canjiQ n0 possible harm, and may even benefit the patient if a puer¬ 
peralinfection due to streptococci or bacteria is present. In our 

; ’* ■ x*3 
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experience this quinine is best administered by intramuscular 
injections, with or w’lliout oral administration, and should, in 
nervous patients, be associated with a dose of sodium bromide. If 
the temperature rapidly declines and the symptoms improve with 
the quinine therapy, then the diagnosis of malarial fever may be 
made, but ii, as has more often happened in our experience, the 
fever continues, then the dis« ase is not solely caused bj' malarial 
parasites. If there is reason to suspect that the puerperal fever is 
septicaemic in type, or if early enteric fever in its broades* sense is 
feared, then the diagnosis can b«- effected by removing aseptically 
I c.c. of peripheral blood from a vein and immediately adding tins 
to nutrient broth medium contained in a flask, half of which is then 
incubated aerobically at 37 0 C. t while the other half is imabated 
anaerobically at the same temperature, and both lire examined at 
the end of 1 wenty-four and forty-eight hours. 

By these methods, and by these .alone, as far as our experience 
goes, can a case of puerperal fever he accural oly diagnosed. 

Treatment. —The Jm of the rational treatment of puerperal fever 
must be to:— 

T. Kill the causal organisms. 

2. Neutralize their toxic effect s. 

3. Promote the normal action of the patient’s organs. 

in order to kill the. causal organisms they must be attacked in the 
positions in which they are living, and as this is usually the wall of 
the uterus, it is necessmy to give the patient an aruesthetic as soon 
as possible and to thoroughly investigate the walls of the uterine 
cavity in order to discover any portions of placenta, membranes, 
or blond-clot, find at t he same t inie to observe whether there is any 
abscess format ion in the vicinity of 1 he uterus and also whet lnr there 
is any inflammation of the tubes, both of which conditions being 
treated if present. 

Usually all that is necessary is the removal of offending sub¬ 
stances from the uterus by means of a mild and modified foim of 
curettage, followed by a thorough ant iseptie irrigation of its cavity, 
which is then drained. 

After this the vagina and uterus should he irrigated twice or three 
times a day with an antiseptic solution in bad cases, and less fre¬ 
quently in inild cases. 

With reference to the second heading- viz., the toxic effects of 
the organisms- if these are at all marked they should be combated 
at once by means of injections-of autistreptooncal serum if these 
ar ‘ the causal organisms, and by saline, subcutaneous, or intravenous 
injections, whi< h should be given early and not reserved until too 
late for beneficial results to follow. 

The third point is* a matter of common knowledge, and need not 
delay us here. 
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SUTIKA. 

Synonym. —The puerperal diarrhoea of Bengal. 

Under the above term Dr. Pearse, the Medical Officer of Calcutta, 
gives an account of a clironic diarrhoea associated with fever which 
causes a death-rate of 1*3 per cent, in the total number of registered 
births in Hindu and Mohammedan puerperal women of all ages in 
that city. 

The disease begins with diarrhoea some two or three weeks after 
delivery, there being five to fifteen watery, frothy, fermenting 
mot ions per diem without blo< id or mucus. Along wit li the diarrhoea 
there may be loss of appetite and dyspeptic symp+oms, rarely 
vomiting, but no griping pains or abdominal tenderness. The 
temperature is raised, and ail irregular fever lasts throughout the 
illness. There is no vaginal discharge; oedema of 1 lie feet is noted 
as a late symptom. The course of the disease varies. Sometimes 
it is rapid, and kills the patient in a few months: more usually it 
Lists five to eiglii months, and L-ss usually il continues for more 
than twelve months. Towards the end the patient becomes weak 
and emaciated, and dies of exhaustion. The ease-mortality is not 
known. 

The nature of this disease is obviously obscure, and requires 
investigation. 
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- ADDENDUM. 


REMARKS ON AN TEN AT AI. AN I) POSTNATAL PATHOLOGY. 


General remark*.— Antenatal pathology— Postnatal pathology— References. 

General Remarks. 

We think th.it perhaps a icw u-marks concerning antenatal and 
pod natal pat hology may be of interest. 

Antenatal Pathology. 

Much useful work ha*, b en done of late in Cal* utta and other 
tropical towns bv m* , . i n> of lady health eisiturs, by the training 
and provision oJ mit/u r,rs. as will as by tin* training of ?chool- 
teadiers and school-giils in in.itters connected with hygiene. The 



Fig. 784.—Polyijactyi.ism. 

effect of skilled attention at the time of birth lias been indicatt il by 
the entire absence of tetanus neonatorum amongst babies deliver* d 



Fig. 785.— Cyclops. 

(From a photograph l»y Sam bon.) 


by the municipal midwiyes in Calcutta, and by the extraordinarily 
low death-rate unler similar conditions during the first week of 
life, as related by Miss Lewis. 
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There can bo no doubt that this is the right step to combat such 
diseases as puerperal fever and infantile mortality, but in order 
to insure the birth of a healthy child the mother should be medically 
advised in the early days of pregnancy, and suitable medicines 
given, if necessary, as so many monstrosities and abnormalities 
appear in the tropics that some care is required to diminish their 
numbers. 



Fig. 780. —IscmopAGus Tripus. 


Since tlic days of Licet us many attempts have been made to 
classify monstrosities by such authorities ns Button, Blumcnbach, 
Meckel, Bisclioff, Foerster, Fischer, Ahlfield, and others, while 
Ballantync has written a most interesting book on t he subject. 

We have always used the classification introduced by Hirst and 
Piersol in 1892, and have found it useful. It Is as follows:— 
HemiteraU. —Anomalies of volume, form, colour, structure, disposition, 


number, and existence. 

Haterotaxis. —Splanchnic inversion and general inversion. 

Hermaphrodites. —True, including bilateral, unilateral, and lateral, and false 
— t.e., with double sexual external genitalia, but unisexual glands. 
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Monsters. —These arc divided into:-- 

« 

A. Single monsters :— 

T. Autositir: — Ec.iromelus, Symelus, Exenceplialus, 
Psoudeiieephalus. Aneiieophalu Cyrloeephalus, and 
. Otocephalus. 

II. Oniphalosil ic: - - Paracephalus, Acqilialu*. Asomata. 
and Anideus. 



Fig. 787. —Syncephalus ok Janus. 

(This form of monster is fairly common in Ceyloh ) 

B. Composite monsters :— 

I. Double uutositic - 

(a) Ter ala katadidyma : —Piprusopus, Bieephalus, 
Ischiopagus, Pyopagus. 

(b) Ter ala anadulyma : —Dipygus, Svnccplialus, 
Craniopagus. 

(c) Ter ala anakatadidyma :— Prosopothoracopagus, 
Omphalopagus, Racliipagus. • 
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II. Double parasitic: —Heterotypus, Hctcialius, Poly¬ 
gnathus, Pulymelus, and Endecyma. 

III. Triple monsters. 

Toctal monstrosities and abnormalities apprar to be much commoner 
in the tropics than in the other parts ol tiie wurld, or else we have 
been singularly fortunate in meeting with them. This is hardly 
the place to give a detailed account of these abnormalities, but we 
should advise the tropical practitioner to have some elementary 
ideas, at all events, on the subject, and therefore we indicate in the 
above classification the varieties known and in tin* references the 
works dealing wit lit his subject. We have met wit lit lie following:— ■ 
Foetus papyr.iceus, eyclops, agimthia: several double monsters ol 
both general types, including a specimen of symmetrical janus; 
acephalicmonsters;andracliischisis. meningocele, non-dcvilepment 
of the eye. coloboma iridis, hare.-hp. clelt palate, branchial fistula, 
non-development of the thigh. Macrud.irtvlism has been iepoited 
from the Philippines, and pesgigas fnmi China* 

Further, McCarrison and others have shown that endemic cretin¬ 
ism i^l nought about by goitre in the mother, combined with psychic 
impressions or illnesses (luring the pregnancy, as well as with nutri¬ 
tional difficulties and difficult labour; and it should be the duty of the 
Government of dislri< is in which goilie is endemic to take steps to 
combat these factors. 


Postnatal Pathology. 


Tin* infantile mortality of the tropics is much higher than 
that in the Tunperate Zone, and must be combated by 'Baby 
Welfare Work. ’ as in Europe, k wit Ii a 1 Baby Cl inic ’ in all t he hospitals. 
In Calcutta daily visits are paid by the midwives during the puer¬ 
peral period, and then the. work is carried on by llic lady health 
visitor by weekly visit s unt il t he child is t brec* months old. Among 
other matters, tin* feeding ol Ihc mol her is at1< nded to by organized 
private* cl unity. A pine milk supply is an essential in every com¬ 
munity, and should be under Government control and at a cheap 


Meningitis is rare among the newborn, and seems, according to 
Barron, to be mostly associated with spina bifida a'nd to be caused 
by Bacillus coli, staphylococci, streptococci, and more randy by t he 
pneumococcus, the meningococcus, B. lactis aerogenes, or B. pyo- 
cyaneus; but of all,#, coli is the most important according to him. 

Breast-feeding is most important, and it may be. that it helps 
to raise the resistance of t he infant against disease. 

Weaning is a difficult and dangerous period in tlie tropics, and 
it is considered that if possible a child should not be weaned in the 
very hot weather. 

** In calculating out the dilutions necessary for cow's milk it will 
be remembered that the milk of the Bos indints, the humpbacked 
cow, is veryric.li in fat, attaining generally about 5 percent, thereof. 
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The gnat danger of this period is diarrhoea or dysentery from 
infections with amoebjc or bacilli. 

All tho. diseases which attack adults in t he Iropics may affect the 
child after birth, and the special features which they show have 
already been recorded, as well as the treatment, in the chapters 
on tiie various diseases, and need not be repeated: but the danger 
of the child being infected wit h tuberculosis is very great, especially 
in the slums of large towns 

Dosage of Drugs. —As we have often been asked for ihe dosage 
of drugs in young children, we give the following rules:—Several 
drugs, but especially opium, require to be given with caution, as 
children arc especially susceptible to them: hut excluding these, the 
best method so far published for tho determination of dosage by 
age is Cowling's rule with JJrunt oil’s modification. 

In brief, it is to take the full adult dose and divide it by a fader 
obtained by placing the ehild's age at its next birt hday over twenty- 
four if the ordinary British weights and measures are used, and 
over twenty-five if the m< trie svsti m be employed. For example, 
suppose that the full adult dost- is (> grains and the child's age nex< 
birthday is four wars, llun the factor is and tlie dose 

is 1 ei.iin. 
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CHAPTER J.XXXVII 


DISEASED OF THE LYMPHATIC SYSTEM 


General remarks—Climatic bubo—Volvulosis —Kefen m cs. 


GENERAL REMARKS. 

The lymphat ic sj\sM» it. affected in in.iny general diseases— as. for 
example, in plague and trypanosomiasis- and in rosmopolila n a fit e- 
tions like, septic disease, syphilis, tuberculosis, etc. In addition, 
there is the enlargement of the glands in the inguinal region » ailed 
' climatic bubo.' and the varimi.*. pathological phenomena caused 
by Filaria hancrofli. '1'liese morbid changes art* varices of lymph- 
channels, inllaminalions, and elephantiasis. and liave already been 
discussed in the chapter on Filariasis The pathological clianges 
caused bv Onchocerca volvulus must be mentioned lu re. 

With regard to the serous membrane s, pleurisy and empyema arc 
common, while peritonitis Jrom the perioral ion of a typhoid ulcer 
or the perforation of tin: bowel by an Ascaris, as has been recorded 
bVjZiemaim in the Cameroons, or fiom tin* extension of some septic 
area— c.g., a gonorrheal saljiingitis— are all met with. Chylous 
a .cites is ran*. 


CLIMATIC BUBO. 

Synonym.-— Glandule idiopathica (ProokeV, 

Definition.- Climatic bubo is the enlargement of the inguinal 
glands associated wit h pain and fever, t he cause of which is unknown. 

History.— T lie history of this disease only dates bark to 1896, 
when Huge reported several cases suffering from inguinal buboes, 
in which the usual causes of such an adenitis were »all absent, and 
he was therefore inclined to consider the disease a separate entity 
dependent probably on climatic influences. About the same time 
froding, independently of Jingo, published a series of observations 
apparently of the same nature, while more recently cases have been 
reported by many observers. 

The disease has been recently investigated by many observers— 
e.g., Riiffer, Luzzatti, Vanzetti, Rost, Nat tanJLarricr. Let idle, Ley, 
and others. 

Climatology. —The chief geographical distribution of climatic 
bubo is the East Coasf of Africa, the West Indies, the Straits 
Settlements, and China, but it may be met with in any tropical 
• 1961 
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and subtropical region. Le Dantoc quotes cases occurring in 
Mauritius, Tonkin, and Madagascar. Low and Castellani have 
described a case in Uganda, while Luzzatti has met with several 
cases in Chili. YVr have observed cases in Ceylon, and Skinner 
has described numerous cases in Bengal. Climatic bubo may also 
occur in the Temperate Zone, for Scheubc has come across several 
cases in Japan, Ciabbi in Sicily, and Rost in other Mediterranean 
districts. 

/Etiology.- Though various micro- oiganisms ha\ e been describe d, 

1 he .'etiology of the disease is still obw ure. 

Ferraio, lium one ol his i. im"-, isolateH an mgamsm praclually ultnliial 
with Bacillus pcstis. Lit wit It iwil.it <il horn the alit i 1 « il gland a bacillus not 
dc(.olouii/ed by (Irani, thcihaui ti i s u t wlm It wen-some what similar to those 
given by Kitasato m ins lust dew nplioii ol 13 . pcstn. ; loi Kilas-ato stated at 
lirst tliat tin* />’. pe»hs was not deiolomizvd by Uiam. Low and Caslellaiii 
were not able to grow any organism bom tlu-ir < aw*. Some authors have 
isolated the ordinal v pyoguue « 011 i. 

Mailm, Suger, Le Sueur, and hhuiant toiisider climatic bilbo to be a 
manilestulion ot malaria. S< liimiu belir\es the bulti to be sceoudaiy to some 
intestinal iidci tion (1. liu.it U laves the ailection Id be oi sexual ongin, 
and due to a mu to organism living m the vaginal mm osa ol native women. 

Ac (.oidutg to Can the, china In bubo i*- a Jorm ot alUnuated plague— 1\ \/i* 
minor —basing this opinion on the lact that m llong Kong he observed several 
< ases ot so-ialhd ihmatie bubo to pieicde the oulbieak of an ej>iduni<' of 
tiue plague. lie has b(*in loiitnineil in lus opinion by llvwhtt's disuner 
mentioned alxrn*. Cantlie's ttieoiy i.s .sii]»porlid by Lu/zatti, who ionsider.s 
the < liniatu bubo to be a hum ol l'iit,ip,'At&. Kriicst lilark suggests that the 
disease may be due to an msec t lute. 

Le tulle amt Nni tun-Lamer haw* seen in the tells of the »apillaries minute 
bodies which they believe to be para situ 

In our opinion, climatic, bnlm is a disease pa sc, and is not 
related to plague. 

Predisposing Causes. —The coudit ion is apparently most commonly 
met with in sailors and stokers. It occurs chiclly in young adults, 
and is said never to be found in children. 

Pathology.— The results of our histological researches agree 
better with those obtained by Vanzetti in Italy on the* material 
collected in South Atnetiea by Luz/atti than with those of other 
authors. 

The capsule of the affected' gland is much thickened, and the 
interstitial tissue is very abundant. There is great proliferation of 
lymphocytes, and lueiuorrhagic foci are nbt iceable here and there. 
Very characteristic is t lie presence of numerous typical plasma cells, 
while the so-called retractile Recklinghausen cells found in plague 
are absent. The. histological structure of climat ic bubo is, therefore, 
totally different iroin that of the plague bubo, in which, as was 
shown by the classical histological investigation of Duerck, plasma 
cells arc absent or extremely rare, while the so-called retractile 
Recklinghausen cells are numerous. 

Symptomatology. —The length of the incubation is not known, 
but according to some observers it may be prolonged. Ley and Rost 
believe that it can extend to many weeks. The onset js generally 
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gradual; after perhaps two or t Jiree days of vague malaise and slight 
fever, the patient complains of pain in one ini both of the inguinal 
regions, which increases on walking. On examining the parts, 
one or more inguinal glands, or occasionally the crural glands on 
both sides, or more frequently one side only, will be found to be 
enlarged, very painful on pressure, and hard. The swelling may be 
as large as a goose’s egg. There will be no signs of lymphangitis 
present. The glands may become greatly enlarged, reaching the 
size of a lien's egg or larger, but in most eases do not suppurate. 
Aspiration by means of a syringe will draw only a little gland- 
juice, occasionally blood-stained, but no pus. The liquid will be 
found to lie sterile. 

Fever is often present of an irregularly remittent or inter¬ 
mittent type. It rarely exceeds n>2 u l r .; and is higher at night 
than in the morning. The duration of the disease is variable, from 
a few days to several weeks, and rarely months. In lime the pain 
in the affected region gradually disappears, the si/e of the enlarged 
glands decreasing. As a rule, the affected gkinds remain largci 
than normal, but not painful, long after the illness is over. Occa¬ 
sionally a relapse o< ears. The general health is not much affe< ted, 
though the patient may be very weak and unlit lor work. The 
spleen is not enlarged. Tin* examination of the blood may reveal 
a slight leucocytosis: W.issermanil's reaction is m gat ive: the urine is 
normal. Occasionally a trace of albumen may be present.. Intes¬ 
tinal symptoms are generally absent. 

Clinical Varieties.--h\ our experience an acute, a subacute, and 
a chronic type of climatic bubo may be distinguished. The acute 
type, is always accompanied by fever and severe pains in the 
affected glands. All the symptoms disappear within live to ten 
days. In the subacute and chronic type lasting from a few weeks 
to several months the onset may be insidious, without any local 
pain at first, and fever may be absent altogether. Mi.reoxor. in 
some cases the periglandular tissues become inllamed. suppuration 
may take place, and fistulous tracks may develop. 

Diagnosis. —The absence of soft chancre on the genital organs 
will exclude venereal bubo; the absence of lymphangitis, infected 
wounds, insect-bites on the. legs and feet will exclude the ordinary 
sympt omat ic bubo. In contrast t o plague, t lie patient does not look 
very ill, but the only satlsfactory way t o different iato aciit e clinwit ic 
bubo from a mild case of plague is t he puncture of t he affect ed glands 
and the bacteriological examination of the gland-juice. To do t his 
the skin of the inguinal regions is thoroughly cleansed with spirit 
and ether, then disinfect ed with a perclrloride (i in i.ooo) or carbolic 
lotion (5 per cent.), then washed again with ether or spirit, or more 
simply the skin may be painted with tincture of iodine. One. of t he 
enlarged glands is then aspirated with a sterilized syringe. The 
gland-juice which is drawn off is then examined microscopically 
and by culture method in the ordinary way for the presence of the 
plague baoillus. 
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Climatic bubo is generally easily distinguishableTrom attacks of 
filarial lymphadenitis, which is generally accompanied by very high 
fever and severe lymphangitis, and an erysipelatous-like condition 
of the leg. During and after various intestinal infections — as, for 
instance, typhoid and paratyphoid-—occasionally a suppurative 
inflammation of some lymphatic glands—sometimes the inguinal 
glands—occurs. In such cases the history of the cast—the fact that 
the bubo .conics, as a rule, to suppuration—and the bacteriological 
examination of the gland-juice, which in true climatic bubo is 
sterile, will clear the diagnosis. 

Prognosis. —The prognosis is favourable, though in some cases 
the affection may last for several months. A relapse may occa¬ 
sionally occur shortly after the first attack is over, sometimes 
on the side previously affected, sometimes on the other side. 

Treatment. —The treatment is merely symptomatic, consisting of 
complete rest, application of lead lotion on the affected region, or 
an ielithyol and belladonna ointment, together with the administra¬ 
tion of a mild aperjeiit, and. if there is much pain, a hot fomenta¬ 
tion locally together wit h small doses of opiun/bv the mouth. In 
the rare eases, where signs oi suppuration are noticeable, incision 
of the glands is necessary, using the ordinary aseptic precautions. 
Til protracted caseseoniplele surgical remo\al istlie best treatment. 
When the glands remain enlarged after the acute stage has passed 
off. local applications ol tincture of iodine, iodine valsol, or ail 
ointment composed of 30 grains each of lead iodide and potassium 
iodide to l ounce of vaseline may be of benefit. X-ray treatment 
has been recommended bv G. Rost. 

VOLVULOSIS. 

Definition.- -Volvulosis is a disease caused by Onchocerca volvulus 
Leuckart. 1893, and charaeteriVed by the formation of fibrous, 
cutaneous, or subcutaneous tumours. 

History.— -As already mentioned on p. 649. these tumours were 
discovered by a German medical missionary to contain worms, 
which were described by Leuckart in 1893. and subsequently the 
disease and its causative worm were studied by Labadio-Lagravc 
and Deguy in 1899, Front in iqoi, Brmnpt in 1904, Ziemann and 
Vedy ill 1907, and Fiillcborn in 1908, the.‘last paper being a most 
valuable contribution to our knowledge of the subject. 

Climatology.- The disease is f mild in Africa, at Sierra Leone, 
on the Gold Coast, and in Dahomey, Cameroons, and the north¬ 
east of the Congo, where it is variously stilted to affect from 1 per 
cent, to 10 per cent, of the population, being distributed along the 
banks of rivers. Brumpt found it along t he Welle, Cooke in Uganda, 
and Parsons in Northern Nigeria. 

AStioiogy. —The disease is caused by Onchocerca volvulus Leuckart, 
1893, but the method by which this worm is introduced into the 
fiuman body is quite unknown, as is also its lifc.-cyple outside. 
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human beings* Brumpt has, however, suggested that it will 
probably be found in a tsetse-fly, because of ilsjivcrine distribution 
and the fact that microfilaria? have been found ill the peripheral 
circulation by Fiilleborn, Rodcmvalt, and others. 

Pathology. —The adult worms lie in lymphatics, the anterior end 
of the female being in close approximation to the post(rior end 
of the male, because the apertures of the genital apparatus lie in 
these positions. By some means-—possibly by the presence of the 
Mic ofilari'i, or possibly by toxic waste-products—these worms 
irritate the lymphatics, causing lymphangitis and perilymphangitis. 
These inflammatory procesv s eventually lead to the formation of a 
fibrous eapsule around the worms, which then lie in a portion of a 
vessel cut off (?) from the icst of the lymphatic systim, and which 
forms a fibrous subcutaneous nodule containing male and fern.de 
worms and Micra/ihiria. 



l<u,. >rii coniaininij Omhoctii.i volvulus l,i 

(Alli'r J'ullidtoru.) 


On opening one of these tumours it is s--en to consist of a rap-ule 
of fibrous connective, tissue, beneath which is smnv soft caseous 
mat*rial composed of embdlu-lial cells, granular debris, and Aliiro- 
jilaricc, and to enclose a central spate containing a greenish. s» mi- 
purulent fluid. The worms, which are usually cut across in several 
places when opening the turnout, lie partly in this central cavity 
and partly in narrow twisted tunnels, which ramify through tin- 
walls of the fibrous capsule, giving it a network-like appearance. 
Sometimes the central cavity is not obvious, «ind only the network 
of tunn.-ls is seen ramifying through t he connect ivc t issue. 

Symptomatology.— Tiie. disease, as a rule,, begins insidiously \%ith 
malaise, weakness, vague pains in various regions of the body, and 
irregular fever, but it is said that at tiinjs attacks of lymphangitis 
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may be noliced. In due course a tumour is discovered in the sub- 
occipital region, the elbow, axilla, side of the chest, iliac region, 
gluteal region, or popliteal space. These t nmours vary in size from 
a pea to that of an egg, and lie in the skin or subcutaneous tissue, 
in which they are freely movable. They may be elastic if they 
contain fluid, or firm if composed mainly of fibrous tissue. They 
usually remain quiescent for years, and but seldom ulcerate. 

Bernard and Ouzitlcau believe that Onchocerca volvulus may also give rise 
to true clephanti.isis in certain parts oi Africa. 


Diagnosis. —The presence of an elastic tumour somewhat re¬ 
sembling a lipoma, or of a firm fibrous tumour in any part of the 
body of a person who has resided in the endemic region, should 
arouse suspicions as to the presence of Onchocerca volvulus. 

When the nodules are in the proximity of articulations the condi¬ 
tion may closely resemble the 'juxta-articular nodules' (seep. 2260). 
The microscopical examination of the contents of the nodules 
obtained by tapping with a syringe or by excision will clear the 
diagnosis. * ■ 


Prognosis. —These little lumour. are not in anyway dangerous 
to the life or health of I lie patient. 

Treatment.- -Kemoval bv incision and enucleation is quite easy, 
ami devoid of danger. 

Prophylaxis. —\s the life-cycle of the parasite is unknown, 
not hing can be said as to prophylaxis. 
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DISEASES OF CONNECTIVE TISSUES, 
MUSCLES, HONES ANI) JOINTS 


lien era] remarks-—Sonutir tami.isis'—Suh< lit ancon*. iilarLises—Draeouti.isis— 
Dermo-ionjunc.tlval filariasis — Lfiiasis—Calabar swellings —1 >ulniii\s 
filariasis—Myositis purulcntn tiojnea --Goumlou—Boomerang bones— 
J’es gigas—lindcmie enlargement ol tlie os «al< is—liefer cm es. 


GENERAL REMARKS. 


The diseases of thy connective tissues wliic.h couivrn u> are mostly 
parasitic, being niusetl by the cysticerci of tap worms, but round 
worms are also commonly met with, especially the guinea-worm. 

Wilh regard to musrles, a disease which must be mentioned is 
trichiniasis, which is said to be far from rare in Northern India. 
NecrosL, caries, and tumours of bone are not uncommon, but 
rheumatoid arthritis is rare, and luhctcular disease, at present, is 
very rare. Gonorrhoeal and post-dysenteric arthritis art' met with, 
ami filarial synovitis of the knee-joint has been described by 
Maitland. Gout is rare, but we have seen a typical case in a nati\e 
who had never left Ccylon 


A peculiar condition called 'tremli loot’ has been met within war zones 
in the winter, and is theielorc not a trnpieal disease*. It is a painted con¬ 
gestion of the loot, sometimes lesiding to gangrene, and assoented with the 
presence' of spiro< IuH.esand ..ther organisms in tlm bulla* fs<‘e p. ei j«ib 


DISEASES OF CONNECTIVE TISSUES. 

SOMATIC TiENIASIS. 

By somatic Ireniasis is meant the invasion of the body by the 
cys* icercus of ccslode w.onns. The subject is, therefore, divisible 
into — [a) Cysticcrcosts, or infection with the larva; of Tcenfia solium, 
which occurs now and again in the connective tissue of muscles, 
fascia. and in the brain; (/;) Echwncoccosis. which is the infection 
of the body with the hydatids of Echinococcus granulosus, and of 
which we have only met with one example in the tropics, and even 
then it was imported; but, judging by Be-gbie's observations, 
it would appear as though the disease was endemic in Ceylon; 
(c) Sparganosis, which is the. invasion of the body by Sparganum 
m msoni, S. hacteri, or S. Proffer, all of which have been sufficiently 
described in Chapter XXV., p. 596. 
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THE SUBCUTANEOUS FILARIASES. 

t 

Definition.—The subcutaneous filariases are infestations of the 
subcutaneous tissue by the adult worms of species belonging to 
the Filarikla: other than I'ilaria bancrofli Cobbold, 1877. 

Remarks.-- The form of filariasih caused by /*'. bancrofli is detailed 
in Chapter LXVI., and now we consider those in which the adult 
worm lives in the subcutaneous tissue. The varieties of this form 
of filariasis are dracont iasis, or guinea-worm infection, and dormo- 
conjunctival filariasis. 

DRACONTIASIS. 

Synonyms. -Dram m iilu-ds. Tiukish disease. 

Definition.- Rr.ieom i.i^is iT 1 Jn- inlection of man with Dracimculns 
medinensis (hiuufeus. 1758), t he guinea-worm (p. (>51,1. 

History.- The disease has been knowr from very remote periods, 
and it is probable that the fieiy serjMUh whiili attacked the 
Israelites in the desert were guinea-worms, and that the scipent on 
the stick was an illuslrat ion of the method of extraction advised. 

Plutarch (a.i>. 50-1171 gave an account of ihe disease as seen on 
the shores of the Red Sea, while (ialeii (a.d. 131-210). who never 
saw a case, called t he disease* dracont iasis.' <>i ibasius also mentions 
it and tin- worm, and Aetius. quoting ft0111 Leonides, says that it 
occurs in the legs and arms of people in Ethiopia and India. Paul 
of .ligina slated that in India and in the upper pait of Egypt there 
was a class of worms called * <lra cumuli,' funned in the muscular 
parts of the body such as the arms, thighs, and legs, and under the 
skin in the sides of children, which moved, and after a time the skin 
opened and the head came out. He advises that this bo fixed with 
a piece of lead, the part placed in hot water, and the worm gently 
pulled, when it will come out by degrees; but if (lining this process 
it breaks, there will be much pain. Pollux calls it a corrupted 
nerve, and Actuarius writ es about it s presence in Egypt. Avicenna 
calls it Vena malina . after Medina, where it was common. He notes 
the bleb which it makes in the ski 1, and its protrusion after the 
bleb bursts. He recommends ligati res above the worm and baths 
to make it come out. Huly Abbas says that it occurs in India, 
Egypt. Ethiopia, and Libya, while Avenzoar notes that it is most 
common in negroes. AILucasis, Phases, Pertapalia, and Guy do 
Cauliae. all mentioned the disease, and the last named calls the 
worm Vena drills vel Medina, whjle Audry considers it to be an 
animal. Other writers on this subject are Jeao Rodrigues do 
Cast ell Branco ( 1511-1568), Linscholeii (1599), and J)e la Motte 
Lambert (166G). In 1(74 Velsch wrote a book on the subject and 
siw guinea-worms everywhere. 

The scientific study of the disease and its parasite dates from the 
work of Fedschcnko in Central Asia, in 1870, when he discovered its 
development in the cyclops, the integument of which he believed 
the young worms pierced. 
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Fedschenko’s observations were confirmed by Manson, Blanchard, 
and by Wenyon working in the Sudan. The Cyclops swallow these 
embryo worms as food, and Indian observers have noted that the 
worms are at first coiled up in the stomach, but later they pierce 
the wall of this organ and escape into the body cavity, and may 
kill the cyclops. In the body cavity they shed their cuticle about 
the seventh day and undergo developmental changes, and will 
remain alive in this cavity for some fifty-three days. 

In 1907 Leiper proved that the infection of man was per os, the 
cyclops being swallowed in water. In the stomach the crustacean 
is kilted, but the. worm escapes through the digested integument of 
the cyclops, borcsit s way through 1 he wall of the vertebrate stomach, 
and in about eight [to twelve months becomes the adult female. 



Kui. 788A.— (U ink a Worm somiwhm mikivm i m> i rom Anicx or 1 *re 
mskvixi; I'r.eins. Nmi kai. Si/k.) 


measuring some 30 inches, but during this prints shejnoves about 
and finally produces the blister, where water can be’touched, and 
so gets her young into water. • 

In 1913 Turkhud extended our knowledge considerably, and has 
shown that a man who drank water •containing infected cyclops on 
April 5, 1913, showed the worm on March 18, 1914— i.e., j.]S days 
later. He also demonstrated that the worm would not develop in 
Macaeus sinicus. 

Whet her there is more t han one kind of guinea-worm is not known, 
but Scheube says that Cholokowski has described an unclassified 
filaria, several inches in length, which causes ulceration of the fingers, 
and even gangrene, in Tiver, in Russia, which may or may not be the 
same worm. • 
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Climatology. —Dracontiasis is a disease of tin* tropics, especially 
of tropical Africa, and particularly of the West Coast. It is also 
known in Asia Minor, Persia, and India. Although coolies infected 
with the worm frequently pass from Tndia to Ceylon, we ha\e no 
evidence that the latter island has so far become infected. It is 
also known in the Fiji Island*'. It was introduced into America 
bv the negro slaves, and has become endemic in British Guiana 
and Brazil. 

/Etiology.- The causation ol the disease is Drcuuncitlm mtth- 
11 ms is I.innu'iis, 175S. taken into the body by drinking water 
containing infected ivclop-,. which sue most sibundsmt dining the 


ilrv Mason, and which mostly Ii\i 
iiesn the bottom «■! wIU .1 n« 1 
Ciillei n’oii" <»l W.ltel. 



Fill. jK.) ( ll ' lNl.K Worm l.MU.Ii 
'I UK SKIV. 

(From a phnto^i.ipli l>y 
Christoplvison ) 



Jit.. ,<jO- (jCINKA'WokM IN PfcOCliSS 
Ol- J'-XTkACTION. 

(From a photograph by 
Christ opherson.) 


Pathology. -On entering the sloimu h the cyclops is killed by the 
action ol the acid of the gastric j iice but the I)ranmn*fus is stimu¬ 
lated, ami, dashing about emrg«-tically, 1 fieri s its escape from the 
cvclops. and. piercing the walls ol tin* stomach, enters the con¬ 
nective t issue of t he mesent ery and becomes an adult. 

After a time the fully-developed female begins to travel in search 
of a means of depositing the larva* in water, and therefoie usually 
winders in! o the log. .and forming first a vesicle and then an ulcer 
in the skin, discharges 1110 larva*. 

Symptomatology.— Tljc wonn as a rule produces no symptoms 
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until a lilt Jo vesicle appears 011 the skin, or the outline of the worm 
is noticed under the sJdn. but urticarial cinotions have been ob¬ 
served by several authors and ourselves. Tfie little vesicle bursts, 
leaving a round hollow, out of which exudes a clear iluid full oi 
larvic, and at the bottom ot which lies the vaginal orifice of the 
worm. After discharging a certain amount of iluid. the anterior 
end of the worm extrudes thiough the skin o]truing, and is either 
twisted on a stick or fixed in ]>osition by a piece oi string by the 
native patient. It is not advisable to pull vigorously on the pro¬ 
truded piece of worm, as it is liable to break, and if this happens 
a serious inllaminat ion of t he affected area may result. The wound 
usually quickly heals after the worm has finally been extracted. 
The usual site for it to appear is about the feet or legs, inoie rarely 
llu 1 hands or arms, and still inon- rarely the head or tiunk. 

lint all cases arc not so simple, and aching or dragging sen^atu i)s, 
sometimes accompanied by rigors and fever. may oenu Rarely 
it enters a knee-joint and causes synovitis or arthritis. Usually 
there is only one worm, but t here may be nn*rr. # 

Blood.- -ihidgertn and Child have investigated the blood in Ibis 
disease, and find a m.nked eosinophilia. The .average differential 
rount was as follows: Polymorphonucleai s, (>;•(> per cent.; lympho- 
eyti's. iiS-.| per cent.; large lymplnuyies. j-S p<i cent.: 1110110- 
nueleats, 1 •<> per cent., eosiuophiles. 1 ; per nut. 

Diagnosis and Prognosis.- Time is no ditheuhy in the diagnosis, 

and the prognosis is good. 

The X r.iys :irc imHul in di-tcc ling «*iu ysleil 1 ■■ 1« lliccl wmiiis. which may 
1 .him* oliseure jmrul.-iit c (iiiilitnnis 

Treatment.- - 1 1 is a good plan to massage the aiea abo\e the 
vesicle, and try with a little patience to get the worm out whole, 
or, if it is visible under the skin, to make an iiv ision and remove 
it. Nat i\es exit act tin worm by twisting the protj tiding portion on 
a si iek. every day giving a 111111 or two. A better plan is to douche 
frequently with water t lie part occupied by the worm until she gets 
emp 1 ic'd of all the embryos, which generally takes place in from 
two to three wee ks. When all the ciubiyos have been exuded, the 
worm is either absorbed or tends to emerge, and, no longer resisting 
extraction, can be easily removed. It has been advised (Emily) 
to inject a 1 per i.uoo solution of pcrchloride of ihercury into the 
swelling caused by the Venn. Hut this is very painful, and does 
not appear to be very successful. Some authors have advised the 
injection of 10 to 15 minims of a 2 per cent. solution of coc aine into 
the protruding portion of 1 lie worm. 

Prophylaxis. —The prophylaxis is verv simple—viz., the drinking 
of only boiled and fdt ered water. Allot her simple' mot hod suggest ed 
by Lciper is t o pass st earn into t lie wells. • 

THE DERMO-COWUNCTIVAL FILARIASES. 

Taos! are Loiasis. Calabar swellings, and Dubini’s filariasis. 
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LOIASIS. 

Definition. —Loiasis* is a subcutaneous and subconjunctival 
filariasis caused by Loa loa (Guiyot, 1778). 

Remarks. —Loa loa, which is carried by a species of Chrysops, a- 
diseoverod by Leipcr, has frequently been noticed in the ocular and 
palpebral conjunctiva crossing the bridge of the nose, in the skin 
over the sterno-mastoid muscle, or that of the scalp, the fingers, the 
penis, etc., and much more rarely in the anterior chamber of the 
eye, though accounts of its presence in the vitreous humour require 
confirmation. For description of the worm sec p. 645. 

Climatology. —The geographical distribution of the worm is con¬ 
fined to the West Coast of Africa from Sierra Leone to Bcnguela, 
but is most particularly Old Calabar, the Cameroons, and the 
Ogome River. It penetrates some six hundred miles or more into 
the interior of Africa. 

Symptomatology.— In our experience it usually causes but little 
disturbance, but at times, when in the conjunctiva, it is associated 
with piercing and lancinating pains, uncertain vision, and swelling 
of the* eyelids, ft is probably the cause of the Calabar swellings 
mentioned below. 

Treatment.- - Tt can be removed by an incision and careful traction. 
Hot fomentations, as noted by Elliott, cause the worm to come to 
the surface. 

CALABAR SWELLINGS. 

Synonyms. —Kam.*rungeschwulste, Tropical swellings, Ndi-tot= 
swelling (Calabar). 

Definition. —Calabar swellings are smooth, temporary, slightly 
rais *d tumours on the head, arms, hands, ankles, and feet, probably 
caused by the presence of Loa loa (Guiyot. 1778), and possibly 
other species of filaria or allied genera in the subcutaneous tissue. 

History.- -For many years it has been known that peculiar swellings 
occurred in the people living in Old Calabar, and in due course ac¬ 
counts app ‘aredinworksof travels in West Africa, but it was not till 
1895 that Argyll Robert son described them as a distinct disease, using 
their popular nomenclature. I n subsequent years hcpublisherl several 
account s of his cases. In 1H98 Plehn drew attention tothe complaint, 
and in 1899 Tliompstone published an account of a case, while 
Habershoji and Kei r in 1904, Wurtz and Clorc and Stephens in 1905, 
and Ward in 1906, have all added to the literature of the subject. 

The paper by Ward is, however, of especial interest, as it deals 
fully with the history of the disease. 

Climatology. —The disease is only known on the West Coast of 
Africa, particularly in the regions of Southern Nigeria and the 
Canieroons. We hare seen, though rarely, a similar condition in 
Ceylon, where the existence of Loa loa has not been reported. 

AUiology and Pathology. —There is a consensu® of opinion that in 
same way these swellings are caused by Loa loa Cobbold, 1864, 
bat this has never been definitely proved. 



CALABAR SWELLINGS 


1973 


The way in which the worm induces these peculiar lumps is a 
matter of conjecture, Argyll Robertson assigning them merely to 
the movements of the parasite. But this cannot be so, otherwise 
the swellings would occur as they cross the bridge of the nose, 
which they can do without any such disturbance. 

The next theory is that the parasite irritates the skin, causing 
the patient to rub the affected area, which in this way becomes 
mechanically inflamed. This theory was originally propounded 
by Manson, who has relinquished it in favour of another and better 
explanation. 

Two other theories suggest that the parasite, by irritating the 
nerve endings, either directly or by reflex action, causes the swell¬ 
ing; but this does not appear likely, as t hey ought to <xcur wherever 
tlie worm travels. Manson in 1903 suggested that they might 
be brought about by the expulsion of the microfilaria 1 from the 
uterus of the parent worm, and this appears not unlikely, and would 
explain their evanescent clmracter. 

Ward is not satisfied with Manson's theory, *and suggests that 
they may be due to the expulsion of waste products from the worm. 

Age, sex, and employment have no influence in the causation of 
the complaint. 

Symptomatology.— Sometimes without prodromal symptoms, or 
at times after some nausea and headache, swellings appear on the 
head,face, arms, wrist s, hands, fingers, ankles, or toes, losscominonly 
on other parts of t he body. The reason of t his distribution, accord¬ 
ing to some authors, is believed to be the small amount of connective 
tissue in those regions. The swellings are smooth, firm, slightly 
elevated areas, generally about the size of half a goose’s egg (5 to 
8 centimetres), often painless, though this is not invariable. There 
is either absence of or only very slight pruritus. They are hot, 
and do not pit much on pressure. They appear quickly, last for 
two or three days, and disappear gradually or rapidly, and are 
always associated with an minis'* eosinophilia. In many cases 
only one swelling appears at a time. 

Stephens gives the differential count of his case as—Folymorphonuclears, 
36 per cent.; lymphocytes, 23 per cent.; mononuclears, 1 per cent.; eosino- 
plyles, 50 per cent. , . 

Diagnosis.— There is no. difficulty in recognizing these .fugitive 
swellings in persons who have resided in the endemic region. The 
presence of extremely well-marked, eosinophilia may help in the 
diagnosis. 

Prognosis. —They have never been known to cause serious symp¬ 
toms, but may recur for many years after the patient has left the 
tropics. . 

Treatment. —This is unsatisfactory, but cool applications such as 
diluted liquor plumbi (5 per cent.) may be made to the swellings, 
and an ichthyol ointment or lotion applied. 

Prophylaxis. —As our knowledge of the life-cycle of Loa ioa is very 
incomplete, itts not possible to lay down rules for the prophylaxis. 
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Definition. —Dubini’s filariasis is a dermo-conjunctival filariasis 
» aused by Filaria conjunctiva Addario, 1885. 

History., ---The immature female worm was originally discovered 
by Diibini in the subconjunctival tissue of a man in Milan, and is 
possibly the same as that described as Agatnofilaria oculi humani 
von Nordmann. 1832, and as Aganwfilaria falpcbvali* Pace, 1867, 
nec Wilson, 1844. In 18X0 Babes found another immature female 
worm in a calcified nodule in t he gastro-splenic omentum of a woman 
in Budapest. He named it Filaria peritonei hutninh. In 1885 
Addario named a female worm extracted by Vadela Irom the con¬ 
junctiva F. conjunctiva. Vadela's case was a woman from Catania 
in Sicilv. In 1XS7 (irassi gave a full description of llie female 
worm, calling it F. inermh. because of the absence of papilla: on the 
head. I111906 Alessandrini found it in an abscess in subcutaneous 
tissue of the arm: ahd in 1018 Graham Forbes mat with two cases in 
the subcutaneous tissue of the forearm and of the nose, and was 
the first to describe the adult male. 

It is the same as the worm called Filaria papillosa Rivolta, found 
in the eye of an ass at I’Ua. and also F. apapillocephala Condonlli- 
Francaviglia. 

Climatology.- -The worm is found in It.ilv, Sicily, Hungary. 
Macedonia, and Roumauia. It is a parasite of the horse and ass. 
and but rarely of man. 

AStiology. -It has been suggested that tl worm is introduced 
by the bites of Chrvsops c.xcu/ims. 

Morbid Anatomy. The nodule containing the worm consists of 
fibrous connecti\ e tissue with round-celled infiltration and traversed 
by lymph spaces. 

Pathology.-- Tt is thought that the worm enters a lymphatic, 
canal, which becomes cut off and is surrounded by an inflammatory 
reaction. No microfilaria* can be found in the blood or in the 
nodules. 

Symptomatology.-- Minks of a bite have been seen in only one 
case. Usually it is a small tumour in some area of the body which 
is the first sign to attract attention. 

The differential blood count is as follows:- - 


Polymorphonuclear leucocytes 
Mononuclear leucocytes 
Small lymphocytes 
Eosinophife leucocytes 
Basophile leucocytes 


l**r CVi 
47-0 
io*5 
38-0 

3’5 

1*0 


fc As time progresses the little lump may becemo hoi and swollen, 
but not painful. After these inflammatory symptoms have lasted 
for some three days they subside, only, however, to recur again in 
about ten to fourteen days, and this cycle recurs and r6curs. Some- 
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times an abscess forms in which the worm or its remain* can he 
found. 

Treatment. —The correct treatment is to excise the nodule. 

Prophylaxis.- -Nothing can be said mult r this heading, as the 
met 1 tod of infection is unknown. 

DISEASES OF MUSCLES. 

MYOSITIS PURULENTA TROPICA. 

Synonyms.- ---Muma fever (Samoa), Bungpagga (Northern Gold 
Coast). 

History.-- -This condition has been observed in various parts of 
the tropics, including t lie northern territories of the Gold Coast, by 
several observers, among whom Van Polak. Ziemann. Kill/., may be 
mentioned. The last-named author has gneii a good genei.d 
account ol the malady. 

Climatology. - The disi-ase is found in tropical Afi i* a and Samoa. 

^Etiology. —Some ant lan it ies suggest that it is due to a I-ilaria 

Symptomatology .•The patient c mpl.mis ol* rheumatoid pains 
in the limbs a*so. l.ited with le\er ol a reiuittem oi inteimitlent 
type. Abscesses form m the miiseles in \ aiioiis parts ol the both. 

Treatment. -This Is surgical, the abscesses being evacuated. 

DISEASES OF BONES. 

GOUNDOU. 

Synonyms.- - Ynakhi c big-nose: 1 lenpiiye=- d<»g-nose. 

Definition.- Goundou is a disease oi unknown causation, cl.arae- 
terized by a lumv swelling, usually bilaterally symmetrical, situated 
on cither side ol the nose. 

History. ---Thu disease was Iti st desei il>« d by Maealister in 
tinder tlie term <»f 1 the honied men ol \lnea.’ I.ampiov ill 1HS7 
also referred t*>th«* disease under a similar term, ami Miaeban drew 
attention to it in a West Indian child in Maclaml in i8<)5 

described the disease which he saw 011 the Niger under the terms 
* goundou ' or ‘ anakhre.' 1 11 i<)oo Chalmers gave an account of the 
disease as seen on the Gold Coast, and Kenner as seen in Sierra 
Leone*. Later Braddou ree.orded a case in Malaya, and others 
found the disease in Sujnatra and in China. Fricdric.hsrn gave 
an excellent description of it as seen in East Africa, ami Kell gave 
an account of his cases on the Gold Coast, while Cant lie records a 
case of unilateral goundou in a European. Lastly, Roques and 
Bouffard. and more recently Rimbaud, Bliu, Marchoux, and 
Mcsnil and Leger, have recorded cases in monkeys -Papin anubis. 
Cercopithc us sp. ?,;; nd CaUilr 'u /tens. 

The first three observers found that the condition jiffeeted many 
bones of the skeleton, besides the nasal bones. Let idle lias noticed 
a somewhat similar condition in the skull of an am ienl Inca fobnd 
in a Peru necropolis. 
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Climatology. —The disease is most commonly met‘with in West 
Africa, but has been reported from East Africa, Malaya, Sumatra, 
South China, and the 1 West Indies, ft usually affects native races, 
but has been reported in one Europe an. Usually it begins in tlie first 
two decades of life. 

/Etiology. —This is unknown, though the association with yaws 
gave rise .to the. suspicion that this was the aitiological factor. 
Cantlie’s European, however, had not suffered fnm yaws, and 
monkeys do not suffer spontaneously from yaws. 

Occasionally in yaws patients a bilateral or unilateral swelling 
of the nose is present (pseudo-goundou of Brumpt), but it quickly 
disappears along with the other symptoms of yaws under treatment 

with potassium iodide or salvarsan, which 
has no effect on true goundou. 

Other theories have been that it was a 
racial trait, or that it was due to a larva of 
a 11 v, but these are certainly not correct. 
As iar as we know, it is never congenital. 
Jhaddon thinks that it is a disease mi 
gi’m'ris. and in our opinion is probably 
right. 

Pathology.- Whatever the cause may be, 
there seems no reasonable doubt that the 
infection begins in the nose; for although 
we were unable to find any abnormality in 
tin- nose of the eases we have seen, still, 
t here was always a history ot some obstruc- 
lion. pain in the nose, and often of a 
bloody dischaige. Mon-over, Friedrichscn 
describes a swollen condition of nasal 



Fig. 791.— Goundou in a 
Nativj. of the Gou» 
Coast. 


mucosa with almost polypoid excrescences. 
Legei has noted microscopically a pro¬ 
liferation ol embryonal cellular elements 
derived from tin* bone-marrow infil¬ 


trating the bone-tissue- This is followed later by a true process 
of cicatrization or osteosclerosis. If this is correct, it is quite easy 
to understand that the vessels passing from the nose through the 
sulttra notha, in the nasal process of the superior maxilla, can carry 
that infection to the periosteum, which, being irritated, proceeds 
to an excessive formation of bone in the area of that suture. This 


results in the formation of a bony swelling, composed 011 the out¬ 
side of a thin shell of compact b’one, underneath which is spongy, 
bony substance continuous with that of the bone from which it 
is arising. Th e sutura notha is, of course, found in all human skulls, 
and ft not peculiar to the negro race. 

The bony growths are attached to the nasal bone, the nasal 
process of the superior maxilla, and at tigies to themaxilla itself. 
The*periosteum strips off readily, but usually shows no signs of 
recent inflammation. 
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Symptomatology. —Generally the disease begins with pain in the 
nose, or headache, which may be severe, aijd a bloody nasal dis¬ 
charge, which may continue for some six to eight months. When 
this is disappearing, it is noticed that there is a swelling, usually 
symmetrically placed on either side of the nose, in the region of 
the nasal bone and nasal process of the Miperior maxilla. Slowly 
and steadily these* lumps increase in size, interfering tvilli vision 
(it is said at times destroying the eyes), and giving rise to a hideous 
deformity rather like a Cynocophalus monkey, and hence called 
' dog-nose.* When fairly well developed, an oval, bony swelling, 
with its long axis directed downwards and outwards, is seen sym¬ 
metrically placed on each side of the nose; the skin over the tumour 
is never affected, being freely movable: and usually, when ex¬ 
amined, the nasal mucosa is found to be normal, and t he nasal ducts 
are patent, but there may be swelling and even polypoid-like excres¬ 
cences. Occasionally a similar growl h may invade the nose, 
partially blocking the nasal cavity. The growth, however, may 
stop at any stage of its development, and proceed no farther. 
Some authors describe a curvature of the tibia* as being associated 
with the disease. 

Varieties. —Instead of being bilaterally symmetrical, the bony 
lump may de.velop only on one side of the nose. Orpen has 
described, in addition to the two usual tumours, a third in the 
malar region. 

Diagnosis. -The symmetrical bony swellings at the root of the- 
nose are characteristic, but must be distinguished from Brumpt’s 
pscudo-goundoti of frambtesial origin by the history and by the 
inutility of salvursan and potassium iodide. 

Treatment. —Medical treatment is useless, and removal is not 
merely easy, but most effective, as the disease is known not to 
have returned some six or seven years after tin* operation. 

Prophylaxis.- -As the causation is doubtful, nolhing can be said 
under this heading. 

BOOMERANG BONES. 

Synonym. —Boomerang leg. 

Definition. —A disease of the. long bones commencing gradually, 
and associated with pain, tenderness, and longitudinal bowing of 
the. bones, which remain permanently deformed after •the acute 
symptoms have disappeared. Several conditions are apparently 
covered by this term. • 

History .—The disease was first described in the second edition 
(1913) of this work from information received from Ernest Black. 
He described it as seen in the aboriginal natives of tlu* north of 
Western Australia and the Torres Straits Islands. In 1915 Breinl 
and Priestley gave an account of the disease as seen in Northern 
Queensland ana WesterrwBritisli New Guinea. In 1918 Christopiier- 
son described a similar condition as seen in the Anglo-Egyptian 
Sudan. 
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Climatology. —The disease is known in the nortlicrti portion of 
Australia, the islands of the Torres Straits, in the Sudan, in 
British New Guinea. 

/Etiology.- -This is unknown. It is not syphilitic, tubercular, 
osteomalacic, l.or due to rickets. Black considers the condition to 
be due to hvpofunction of the thymus gland. A clinically similar 
condition is undoubtedly a late manifestation of yaws. 

Pathology. —The disease is believed to begin as a rarefying 
osteitis which causes softening and permits t he bending of the bones. 
This is fallowed by a condensing osteitis and formation of periosteal 
bone fixing the deformit ies 

Morbid Anatomy.- -The bending ill the Ubia Hikes place at the 
junction of the upper with tin* middle thirds. The hone is heavy, 
and compart in the cent re and ft err at the rials. The narrow cavity 
is almost filled jn with eompucl hone. 



Fio. 792. -Boomkranu Disk ask. 

(Fn»m a photoyr.iph l»y ChiistupluTson.) 

Symptomatology.- 'I lie onset is gradual ill young nativis during 
the period of growth. Tla ie .ue pniiir, in the shins, seven- enough 
to prevent walking, and the skill ovei these bones is tender. Tim 
subcutaneous tissues become inllamed, and there is some febrile 
disturbance. After the acute symptoms and pain have subsided 
the children start to walk, and the bones bend forward gradually, 
thus giving rise to the chaiaeteiistic deformity, which becomes 
permanently fixed. 

Ot her bones may become similarfy affect cd. 

Treatment.— -This is nil at present. 

Prophylaxis.- I’nknown. 

* PES GIGAS. 

Synonym.-- Congenital partial hypertrophy of the foot. 

Definition. - -Hypertrophy and fusion of the inner metatarsal 
bones, witli club foimation of the i nds of the toes. 

History. —Cousland. in the Journal of Tropical Medicine for 
January, 1900, gave an illustration of t lie disease as seen in a young 
Chinaman. Raynaud saw the disease in a Kabyle and Legrand in a 
European. 

Symptomatology.- -The condition is congenital, and may be 
studied by the X rays, when it will he seen t hat t he t liree inner meta- 
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tarsal bone® are hypertrophied, and the second and third unit eel, 
while the terminations of the toes are club-like. In Cousland’s 
case there was marked hypertrophy of the calf muscles. 

Treatment.- - ft has not been treat ed so far as we know. 


ENDEMIC ENLARGEMENT OF THE OS CALCIS. 

Definition. —Endemic enlargement of the os calc is is a disease of 
unknown causation, rhar.v terized by fever, pain, and tenderftess 
over, and subsequently enlargement of. the os calcis. 

History and Climatology. This disease was first described by 
MacLean in HJ04 in Fantis and Kmoboys in t he (iohl ('oast Colony, 
and subsequent ly in 11*05 by Maxwell in nat ives of F01 mo-.a. 

^Etiology. —The aetiology and pathology are olw-ure, but in 
some way it is connected with the wet season, as .blacks and 
recurrences take place then. 

Symptomatology.- The disc; sc begin-, suddenly with fever, 
great tenderness ov< r the os ralcis, with local pains >0 severe ar to 
prevent sleeping «md walking. In three to jttven days the outer 
surface of the bone begins to inn ease in size, and continues to do 
so for some two weeks, during which time the pain lessens and the 
temperature falls to nonnal. 

Tn about a month the swelling reaches its maximum size, at 
which it mav remain for aboul one to two months, during which 
time the pain i^ moderate and walking is possible. Alter this the 
bone diminishes to about half the maximum size, but sometimes 
considerable enlargement persists. I siially the disease is bilaterally 
symmetrical, but it may occur on one side only. Tl affects the 
outer surface as a 1 ule. but mav also at l.u k t lie posterior third of the 
bone. 

Rarely it at tec ks ot bn tai sal bones, but has nevci hi ell reported 
as affecting a joint. Yearly n i111 rcnces during I he wet season aie 
common. 

Treatment. -Medical treatment is useless, but relief is givui by 
cutting down on to the allected area and trephining a hole into the 
bone. 

Prophylaxis. -Toueerning this nothing is known. 
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CHAPTKR LXXX 1 X 

DISEASES OF THE NERVOUS SYSTEM 


General remarks—Endemic paralytic vertigo-Latah-—Manga -Sihamams- 
mus—Amok—Tropical nciira.->tlu-nia - Endemic pciiplif-ru] neuritis-- 
Eryiliromelalgia troj>i«'« — Desert iialliu illations—Emotional ex< iteim.nl 
—Delusions—Auto-suggestion - -Kelen-mes. 


GENERAL REMARKS. 

The nerve disease-; of the tropics include niajty general diseases 
already dealt wiffh e.g. , pellagra. leprosy, hen-her i, etc. But 
apart from these conditions, meningitis, cerebral tumours, cerelmil 
hemorrhages, spastic paralysis, alcoholic neuritis . and, more rarely, 
arsenical neuritis, are. all well known. Locomotor ataxia and general 
paralysis-• the so-called parasyphililic affections are rare, though 
syphilis is rampant. The cerebral tumours which we hayc most 
commonly inot with are cndothclioinata and tubercular 01 syphilitic 
lesions. Hysteria is common among the better-class natives, 
especially among the young women educated accoiding to Western 
ideas. 

As regards insanity, mania and melancholia are the most usual; 
hut dementia, idiocy, and c.pilcptii insanity are not uncommon. 
According to Spence, the burden ot lunacy in ('eyIon is light as 
compared with England, Scotland, or Ireland, and it ispo*sil>lc that 
this applies not merely to Ceylon, but to other countries. But apart 
from these diseases, there are some curious nerve or mind affections 
which must he considered at greater length. 

Sexual perversions are not uncommonly met with in native races. 

Homicidal tendencies are generally due to alcoholism, or to long 
brooding over real or fancied injuries. Suicide is not rare, and may 
be approved by local custom. m 

Tropical ‘ holder ’ has alieady been mentioned (p. 7b), but tiopical 
neurasthenia, endemic vertigo, and other conditions must 1 e briefly 
touched upon. 

War Zone Neuroses. —The recent war has greatly improved the 
general knowledge of neurotic conditions. It has been shown that 
congenital nervous conditions, concussion, chronic alcoholism, and 
sexual troubles arc predisposing causes; while exhaustion due to 
mental or physical strain, toxaemia, insufficient food. pain, excessive 
heat, or emotion due to horrors or constant pain, traumatism, particu¬ 
larly concussion, are the exciting causes. The neuroses produced 
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by tlir above-ment iotied causes, according t o Hurst, areheurast liciiia, 
soldier 1 ', heart, sluppr and ainucsia, psychasthenia, hysteria, 
exaggerated defensive reilexos. hyperthyroidism. hyperadrenalism, 
and shell shock. 

The pathology oi home of ilie«.e conditions has been carefully 
investigated by Mott. Many persons suffering from shell shock 
have beon'pi rmilled to go on du'v to the tropics, with often un¬ 
pleasant mental results. These p-rsons are especially liable to be 
influenced by the sun's rays. 

ENDEMIC PARALYTIC VERTIGO. 

Synonyms.- -Vertigi- P.nalys.inle. Vertige Ptosique Gerlicr’s 
disease, Kubisag;u i. I'oiii uiquet. 

D3flnition. I'.ndemic pariilvlic vertigo is characterized by eye 
symptoms, such as p*osis, dimness of vision, and by paralysis of 
the neck and extremuies. 

History.-- 1 ‘he dife.is.- tv.is lirst desiribed, in iN.x^, by Curlier in 
Forney, in Switzerland, m iNNt>, ,nul by Miuni. iif z>S<|_|. in Japan. 

Climatology. It is known in Prance, SwitZetland, and Japan, 
where it is found in the m <1 them proxinces and in Hu* island of 
Shikoku. It begins m spiiug. attains Ms greatest numbers in 
summer, and ends in nut 1111m. 

/Etiology. —Tlie ietiology is entirely unknown, and hence there 
are many theories, which suggest aliohol. poisoned bread and 
lentils, and latent malaria; but the one whii.h is Jcivoured by both 
(ierlier and Mmru is the associ.ilion ol the disease with stables. 
Cierlier siys that in the valley ol the Lake of Geneva it is not 
unusual for people to sleep in tin* stables; and Mima says that in 
the regions affect ed in Japan it is usual tohavi t lie house so arranged 
that a part is used as a stable, while the rimninder is occupied by 
the family. 

Imi- tiier, it is associalul with wann weather. Mima gives as 
exx.iting 1 auses bodily exution while hungry or after a lull meal, 
writing, reading, steady at tent imi t o.myt hing, uniform movements, 
or mixing with crowds; while tJie attacks .11 e diminished by rest 
and change. Coiichoud and Shionoya found a Gram-negative 
coccus in the ciTebro-spinal fluid. This they grew artificially, and 
st ated t l^at t hey reproduced t he disease by inject ing 1 his into cal s. 

? { Pathology. —This is quite unknown. 

ST Symptomatology. —An attack begins with a blurring of objects, 
everything appearing as if in a fog, together with ptosis, and, less 
frequently, a diplopia due to paialyl's of the internal rectus, with 
sometimes photophobia, disturbances of colour vision, and liyper- 
icmia of the op f ic disc. Then foil* >w dist urhanees of speech and loss 
of power in mastication, and, in bad cases, of deglutition. At the 
sapie time paralysis of the muscles of the 1 >ack of the neck, the 
back, and th- extremities are observed. The head falls forward, 
and is only raised with difficulty; lienee the name of the disease. 
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‘ kubisagari,' which moans ' lie who hangs his head.' If t lie muscles 
of the back are paralyzed, tliere may lx: difficulty in raising the 
body from a stooping posture. Weakness in the hands, arms, and 
legs is often observed, anil is first noticed in the muscles connected 
with symmetrical repeated movements. An attack lasts from ten 
to fifteen minutes, and varies in severity, in mild cases there being 
only ptosis and dimness of vision. Between the attacks^he patient 
is perfectly well in every ivsp'-ct. After s vero attacks there may 
be a little ptosis, 01 weakness of the muscles of t lie back, jerk, hands, 
or legs, and increased relieves. 

Diagnosis.- -The characteristic symptoms ,11 e: JMosis and the 
Jailing forward of the head and net k. These svinp'oms differentiate 
it f oni the otln r Jtirnis oJ vertigo. 

Prognosis.--The disease i- ue\ei latal, though it may List for 
many years. 

Treatment. - The firs’ 11 -< 11111« mein is remold irom the endemic 
urea a ml bom li\ mg m rinse pioxmutv to stables. Medicines arc 
not of much use,Jml a comhiuai ion of ]M»lassmm iodide and arsenic 
is rreummended. 

LATAH. 

Synonyms. Krliomnlism Mimieismns.Sakillatai, Jumping. Bah- 
tsehi, Myriakii. Mej ia<se|ieiiie. 

Definition. Latah Is a mt iUal condition in wlin li suggestion is 
at 1 mee billowed bv Ulieoll* 1 tillable at t lull m the fuiiu of ecliolaha 
or ecbokmesia. ut whit It the mind is usually, but not always. 

COIlseit <lls. 

History.- -’1 lie convulsive tits ha\<- been caiefully studied in 
ICurope by Cli.ircol. (idles de la Tolirelte, .Mid (illiuon, but l lie 
allit-d condition * la'ali ’ luiunl in Malay.-aa. as wi ll as simdar coti- 
dn inns fuiind in ol liei ]»111 s ul t he w-»i Id. have as y» t not been fully 
investigated. Thanks tu the Lihmus «»f O'Brien 111 iSSj. (iilmour 
in jS«) 2. Van Bivro m iNijt. Kills in 1 f lei raid in ii/oj, Ala list m 
in 11)07. Kiel 1 1 ui in njo.N, Plan m kjii. and Abiabam in I<)12. 
a fair amount ol definite iitfm mat iuu with ugard tolatali is avail¬ 
able. 

Climatology. —Lit ah is lound principally in the Malay Peninsula, 
java, Sumatra, and is also known in Siam, in Burma, in the 
Philippines. Siberia, imd among the Jumpers of Nor^h America. 
Fletcher has rightly diawn attention to the fact that, while the 
disease is very common in the Malay Stales it is, apparently, rare 
in the Malays who have emigrated. Thus, for example, it does not 
occur among the large colony of Maliys in Ceylon, which may he 
due. to the fact that they originally came from Batavia in Java, 
and not from Malaya, but’ it is said by Fletoher to occur in Chinese, 
Tamils, and in Kurt ipeans living in Malaya. The Ikola or Samoyeds, 
and the Tigrelier of Abyssinia, are said to suffer from similar symp¬ 
toms. fn children the disease is milder than in adults. 

A 3 tiolo§y. —The exciting cause appears to be any sudden start, 
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producing some peculiar movement, after which any unlooked-for 
action may be imitated, and is generally accompanied by bad 
language. The mildest form of t lie disease is merely an exclamation 
or a scream when startled, but in severe cases the patient will 
imitate any sudden motion or obey any suggestion mad$ to him. 

Fletcher relates that in some parts of the Malay States it is 
occasionally impossible for a judge to examine the witnesses, as 
they can do nothing but imitate and repeat the questions put to 

them. 

According to Abraham, the exciting causes are: (1) Auditory— 
e.g .. an unexpected noise behind the person: (2) visual—some un¬ 
looked-for movement ■ (p tactile, such as a hiulden touch. 

The predisposing cause would appear to be racial. 

Symptomatology. On hearing an unexpected noise, seeing or 
performing a sudden movement, or being surprised by a touch, the 
patient repeats either the action seen or the words uttered, and at 
the S'line time may use loul language. The unfortunate victim is 
generally conscious >t his words and actions, of .which he may be 
ashamed, but he is quite unable to control them. The most graphic 
account of the symptomatology of the fully-developed complaint 
is that given by Sir Hugh Clifford in his ‘ Brown Humanity,' from 
which we arc kindly permitted to give an extract. The disease is 
bes* seen in the Malays, and as no white man knows these people as 
Sir Hugh Clifford knows them, t he following is of peculiar value:— 

* The most lvpi< a] case of 1 fttail within my cxpericin e was lliat of a Selangor 
Malay named Sat, who, in ihiS7 and lSS.S, iouked the rii 0 for me and lor ten, 
twenty, or thirty Malays who wei e then living in my house at 1 ‘ekai. lie was 
a great big, heavy-ieatured, large-1wiied, 1 lumsily-hiiilt fellow, very bolid, 
very stupid, very phleginalu -the last person in the world one would liavc 
thought to be the vn tun ol any nervous disorder. To the lay mind any 
abnormal degree of sensitiveness should be at eompanied by a somewhat 
ethereal physique, a delicate skin, a bliu--\lined tore head, tiny hands anil 
feet, and a highly-strung organization, 'lo none of these things could poor 
Sat lay any sort ot (hum: and though, no doubt, doctors will say that these 
are by no means invariable a<lonipamiuenls of a highly nervous tempera¬ 
ment, I must own that Sat looked vastly improbable as the possessor of 
anything so rai elied. All the othci Malays 111 my household were accustomed 
to put upon Sal most unmm ifully, making him do almost the whole of the 
work that should rightly liavi been shared between them all. Sat never 
appeared to resent this arrangement, and he never made any complaint to me 

then, or at any later time, of the manner m whu h h«s fellows treated him. 

‘ He spent*almost the whole of liis day in the g.cat ramshackle room, built 
out over the river on suppoi ting piles ot mixing, in which the large wooden box, 
filled with baked clay, which served as a ur simple cooking-range, occupied the 
chief place in the centre ol the tala iloor. 

' When the others were most noisy. Sat was still silent. When some of 
my men boasted of the great deeds they had performed in the old days in 
S#mngor, Sat would listen obediently to the thrice-told tales, stolidly, but 
wftljbut excitement. Most of the oilier men had their own particular chums, 
} Jytf Sat was always solitary, and he never appeared to liavc any ideas in that 
’ Jgreat bullet-head of his which he desired to exchange with liis neighbours. 

S * H6 had been an inmate ot my hut tor nearly a year before anyone dis- 
4 Centered that he was lfttali. The fact came to light quite accidentally. Sat 
being startled out of his self-possession by the sudden capsizing o| a cooking- 
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pet' over which lie was watching. A boy who chanced to be alone in the 
cook-room with Sat made an instantaneous grab %t the fallen rice-pot, and 
in an instant Sat's hand was in the fire, grasping the homing hot metal. He 
withdrew his flayed fingers quickly, as the pain brought to him consciousness 
Of what he had done, and he carried them at once to his head—that queer, 
groping, scratching motion winch is an invariable accompaniment of Ifitah— 
ana the boy at his side needed no man to tell him that Sat was a victim to that 
extraordinary affliction. • 

" * With the wanton cruelty and mischief of lus age, the boy once more made 
a feint at the smoking rice-pot, and again Sat's lingers glued themselves for 
a moment to the scalding metal, and returned aimlessly to his head. 

1 * I do not know how many times this was repeated, but Sat's fingers were 
id a'terribly lacerated condition when at last someone chanced to enter the 
cook-room, ami intcifercd to prevent the continuation ol Sat’s torture. 

* After that, though i did all 1 could to protect hini trom molestation. Sat 
was never, L fancy, left in peace lor long by the other men of my household- 
Gradually, in the iourse ol a couple ot months or so, this man, who for nearly ■ 
a year had shown no signs of being tin- wclim ol any nervous disorder, was 
reduced to a really pit i.ible condition. The 01 casional Ifitah seizures, wluth 
were at first 111dm cd by ihe persecutions ol his fellows,-ceased to lie abnormal 
phases, ami became, the chrome condition of his mind. II one spoke to him, 
with no matter how mm li gentleness, he* woidd rcpc.ibtlic words addressed to 
him over and over again, aimlessly, uiiinlclliginlJy, without, apparently, 
comprehending then meaning, and th.it waiideimg, gi oping hand ot liis would 
steal to his head, and si rat eh lielpli sslv at his 1 lose-cropped hair. 

1 " Sat, listen. Sat !” 1 would say to him as quietly and as reassuringly as 
1 knew how. " .Listen I 110 man is worrying thee. Try to listen to what I 
say to thee.” S.it would muke answer, and t lien, very low, 14 a whisper under 
his breath: " Listen, listen, Iistm, listen, listen what 1 say to thee.’ 

‘ 1 instituted a fine for anyone who was lound annoying Sat, but it was 
impossible to get a 1 onvictiou, lor the unfortunate victim could never say 
who the man was who had teased huu into a more than usually severe paroxysm 
of Ifitah. 

‘ It was about lliis lime that .1 miniberof other people in my household began 
to develop signs ol the afflii lion. 1 must not be uudetslood as suggesting that 
they became lpluted with Ifitah, lor, on liiqiining, I lound that they had one 
and all been subjei l to occasional sei/uies when anything « haneed to startle 
them badly long before* lliev joined my people, but the presenceoi so complete 
a slave to the affliction as poor Sal seemed to i nusc them to lose the control 
which they had hitherto contlived to exen ise o\er themselves. One oi the 
older men among mv people -I’nVliim, we called him—a Malay by birth, 
and of some standing with Jus lellows, came to me and begged that 1 would 
see that no one did an\ thing to give him a sudden start, since, he said, only a 
verylittle was needed to make linn I fit ah also. Yet this man, neither then nor 
later, showed any signs oi the affliction. Jle probably exercised a consider¬ 
able amount of sell-coutrol, but l always knew that in a mpment I could have 
broken through his guard, and have startled him into as complete a seizure 
of Utah is those oi which Sat was the victim. c 

' One day a curious tiling happened, which I will relate as it occurred, 
though I only witnessed the end ol the incident. 

1 A rrgngg&mi Malay, who had a coflsin among my people, came in to visit 
his relative, and chanced to find no one but Sat in the house. The latter 
invited the Trfinggfinn man to partake of strih, and they squatted down on 
the p&ntas, or raised eating-platform, in the centre of the house, with the 
sliib^boX between them. 1 he villainous small boy, who had first discovered 
Sat's weakness was playing about in the room, and in some unholy way he 
had learned that the Trfinggfinn visitor was also a Ifitah subject, lie seized 
■a long rattan, which, 1 think, was kept in the room bv one of the olden men 
for his occasional correction, and smote the sirih-liox' as it lav between the 
two betel-chewers, making the wooden covering resound with the smart blow. 
The sudden^md unexpected poise at once deprived both men of all power, of 
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self-restraint. Each gave a sharp cry and a " jump "—to use the colloquial 
expression—and, since there was nothing to distract their attention from one 
another, they tell to imitating each the other's gestures. For nearly yif an 
hour, so far as 1 could judge from what I learned later, these two men sat 
opposite to one another, gesticulating wildly and aimlessly, using the most 
filthy language, and rocking tlicir bodies to anti fro. They never took their 
eyes off one another for sufficient time lor the strauge influence to be broken, 
and at length, utterly worn out and exhausted, first Sat and t hen the 
XrfinggflLnu man tell over on the platform in fils, loaming horribly at the 
mouth with Uun, white flakes ol loam. Men came running to me for help, 
many having witnessed the end ol this strauge scene, and when 1 had doctored 
Sat and his companion back to consciousness, 1 tried to ascertain from them 
how they had c omc to fall vu-1 ims to this seizure. They could tell me nothing, 
however, for they only reineinbeied that befoic their trouble came upon 
them they had been t hewing betcl-mit. The matin was sifted out, none the 
less, and the small boy who had been the cause of the trouble again made 
the acquaintance ol the piece ol rattan, and, to judge by his cries, loimd the 
interview an unusually pamlul one.’ 


From the above urn unit it will be seen that a sudden action 
will inhibit the higher rent res and produce reflex movements in 
imitation of those‘performed by the exciting, cause. The loss 
» of memory of what lias taken pl.i< e and the peculiar movement of 
the hand totin’ head indicates 1 he abrogation of the higliei powcis. 

Varieties.- -There aie two varieties of the* complaint—the im¬ 
pulsive and the mimetic . The Winer, produced bv a sudden shock, 
results in violent action or bad language, ol which the patient may 
be very ashamed. The mimetic is the iorm in which the sufferer, 
no matter how unwilling, is compelled to imitate. 

Allied Complaints.- -L&tah must be closely i elated to those curious, 
psychical phenomena seen at times among diffcicnt races, the 
afflicted people being variously known in Europe as ‘ the Jlimpets.’ 

‘ the Barkers,’ and * the Jerks.’ and must also be allied to those 
states of excitement into which people pass during times of religious 
revivals. In our experience it has also a certain resemblance to 
some eases ol so-called 1 Maladic de (idles de la Touiclte,’ the main 
symptoms of whi< li are ecliolalia and coprolalia. 

A peculiar psychical outbreak took place in Madagascar in the 
years iS(>3-f>4 aiming the women of Hie. lowest classes, consequent 
on the profound sensations caused by the violent death of King 
Ramada II., and the subsequent changes in the religion and laws. 
This outbreak is said to huv< been identical with the dancing mania 
of the Middle Ages. It i-> interesting to lemember that there is a 
strong admixture, of Malay blood in the natives of Madagascar, 
especially in the ruling clasps. 1 

It is thus seen that l hr condition, though at present most marked 
among the Malays, is. and has been, world-wide in its spread, and 
is really due to the possession of feeble higher centres which are 
easily upset, and then are unable to control the lower c< litres in the 
accustomed manner. 

Diagnosis. —The diagnosis of latali is based upon the individual 
uncontrollably performing or imitating actions, often with ccholalia 
or coprolalia. 
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Prognosis. —Latahis said never to end in insanity. 

Medico-Legal. —With regard to the medicd-legal aspect of latah, 
Fletcher has performed an experiment with a severely affected 
subject, proving that suggestion can compel a l&tali subject to 
commit a crime even against his will. He concludes that in l&tah 
crime is a possibility either as— 

1. An act resulting from an imperfectly controlled inco-ordinate 
reaction to a sudden impulse; or as — 

2. An act resulting from the suppression of volition in the severe 
forms, the determining cause of which is a criminal suggestion by a 
second person. 

In evidence of the first, he cite/two Malays going through a forest 
carrying their knives for cutting wood. A twig suddenly snaps, 
and the first man falls to the ground, which so upsets the second 
one that he also falls to the ground, and in so doing accidentally 
wounds the first man with t he knife hi* is carrying. In evidence of 
the second, he places a dummy in a bed previously occupied by a 
friend of a lit ah person who had been removea without the latter's 
knowledge. Suddenly the latah person was ordered to take a 
knife which was placed in a handy posit ion, and stab the dummy in 
the bed. The lit ah person tried not to do this, but was compelled 
to obey the suggestion. Thus, it would appear that there may be 
a near connection between litah and crime. 

Treatment.--'riu* treatment is most unsatisfactory, but auto¬ 
suggestion might be tried. Abraham states that some patients 
have cured themselves by determination not to succumb. 

BANGA. 

Definition.— A hysterical condition, chiefly influencing women 
above the age of puberty, but also occurring in men in tin* Welle 
District of the Belgian Congo. 

Symptomatology.- -Fright or anger may induce an attack, in 
which the body is shaken by convulsions, followed by wild cries and 
rushes out into the open country or finest away from frequented 
paths. Sometimes it is accompanied by aphasia. 

Diagnosis. —It is said to he separab e from hysteria by the absence 
•of the stigmata of that disease. » 

Treatment. - -Suggestion appears to cure these cases. 

* 

SCHAMANISMUS. 

Schamanismus is the condition of excitement into which certain 
•of the Dayaks and other pe.oples are able to’throw themselves for 
leligious purposes. This state of excitement seems to be attained 
by leading an extremely erotic life, and appears, by its singing, 
shrieking, and dancing to utter weariness, to resemble the dancing 
mania of tlv Middle Ages, and, therefore, to be related to latah. 
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<■ Amok. 

Definition. —Amok is a psychical disturbance, which, after a 
period of depression, suddenly develops into a violent attempt' to 
kill people, of which no memory may be left, and after which a 
4 stuporous condition supervenes. 

Remarks. —Amok, which means ' an impulse to murder,’ is a 
disease frequently found among the Malays, but also occasionally 
in other Oriental races. Abraham thinks that there may be some 
relationship between Amok and latah. 

Climatology. — Amok is found in Malaysia among the Bugis of 
Celebes, the Malays of Indo-China, Malacca, and the Malay States. 
It is also said to occur at times in Trinidad and among the inhabi¬ 
tants of India and Siberia. 

AEtioiogy. —The exciting cause appears to be a strong emotion of 
anger, sorrow, or fear, after which a pause or incubation period of 
depression follows, which may last for days or weeks, during which 
the patient broods over his wrongs. The Dutch believe that it is 
induced by opium smoking, and Miall t hat it is due to smoking 
haschisch (Cannabis indic-a ); but these causes arc insufficient. 

Symptomatology.— The attack is ushered in by colour sensations 
of red or black, with or without vertigo, and tin: patient complains 
of the appearance of devils, which he attempts to kill. The 
amoker usually rushes out of his .abode and attacks friends or foes, 
young or old, males or females, with his kris, or flame-shaped knife, 
or by firing on them with a gun. The attack usually lasts but a 
short time, and the deeds performed during that period are not 
remembered. After the attack the patient passes into a stuporous 
condition or deep sleep, which may fast for a long time, after which 
he remains in a peculiar excitable condition for some months. 

Allied Complaints.— This is a curious pathological entity, and may 
be a genuine psychical obliquity closely related to those opileptoid 
seizures investigated in Europe by Lombroso. 

Medico-Legal. —If a case is considered genuine, the patient must 
not be regarded as responsible for his actions, but each case should 
be judged oil its own merits. 

Treatment.-— No treatment has so far been tried in the prodromal 
stage, as far as we know. . 

TROPICAL NEURASTHENIA. 

No disease among Europeans in the tropics deserves more careful 
study by the practitioner than neurasthenia, because, though not 
in itself fatal, still it leads to many of the petty worries felt and bad 
tempers exhibited, and, in worse cases, may seriously hamper good 
work being performed. The subject has been ably studied-by Fales 
m Americans returning from the. Philippine Islands. 

Atlology.—Tropical neurasthenia is apt to develop in white 
people in any part of the tropics, but especially in those which are 
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subject to.moist heat, and in some cases an important predisposing 
cause is the son's rays, the effects of which arc often disregarded. 
Moreover, the white man is generally compelled to work hard 
throughout the heat of the day, and is often exposed to the midday 
sun. The liability to the disease increases with the length of resi¬ 
dence in the tropics. Predisposing causes are any previous illness, 
alcoholism, and overwork. Fales states that he found 30 per cent, 
of the men and 50 per cent, of the women who had resided for a 
year or longer in the Philippine Islands the subjects of such severe 
neurasthenia as to be semi-mvalids. In our experience the disease 
is extremely common all over the tropics in Europeans as well as 
in the natives of the educated class. 

Symptomatology. —In addition to the oidinaiy signs of neuras¬ 
thenia, the tropical form seems to markedly affect the vascular 
system; palpitation is very common, and the patients suffer from 
various kinds of phobia, especially relating to diseases of the 
tropics. 

Treatment. —Tfce best treatment is rest and change of climate 
and mild hydropathic, treatment. If this is not possible, hypo¬ 
dermic injections of sodium glycerophosphate—o*i gramme daily 
in bad cases—or some form of glyrero-phusphate, with or without 
polyformates, by the mouth in mild cast's, may be tried. The 
patient should discontinue cold baths, and should use warm baths, 
which should be taken at night if there is sleeplessness. Bromides 
are occasionally useful. 

Prophylaxis. —As in some cases the disease is predisposed by 
exposure to the sun, protection is requiied against tin sun’s rays 
by topees lined with red, and, if necessary, by red underclothing 
or clothes made from the ‘ solaro ’ fabric already mentioned, and 
by avoidance of the midday sun as much a-> possible, and the total 
abstinence from alcohol. 

Persons who are compelled to w««k hard under unfavourable 
conditions require change to the Temperate Zone at relatively short 
intervals— i.c., about once in two or three years. 


ENDEMIC PERIPHERAL NEURITIS. 

Synonym. —Akatama. 

Definition.- -Endemic'peripheral neuritis is a disease ctf unknown 
origin, characterized by numbness and intense prickling and 
burning sensations in the presence of cold or damp, which arc 
temporarily relieve d by the application of dry heat. 

History.- -The disease was first noticed by Wellman in Central 
Africa in 1896, and described by him in 1903. It affects 3 to 5 per 
Cent, of the Bantu people, who are by profession porters, and arc 
much impeded in their work by this complaint, which affects young 
and old, male and female alike. 1 Their staple food is maize, which 
is eaten partially cooked. 

Climatology. —The disease i' found in that plateau of Africa 
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which is 5,000 to 6,000 feet high, and is situated between 13" to 
14 0 south latitude, and is inhabited by the Bih£, Bailundo, and 
Andulu peoj>les, all of whom arc Bantus. 

- etiology. —Wellman was unable to find any causative organism 
in the blood or faeces. Some of the natives also suffered from 
filariasis. ankylostomiasis, and billiamosis, but tliese were adven¬ 
titious. His theories are that it may be caused by cold, fermented 
maize, or nerve-starvation; but he is not satisfied with any of 
those hypotheses. 

Morbid Anatomy. —In bad cases there is sonic swelling, erythema, 
and slight oedema of the affected part; still, biopsies of the skin 
revealed nothing, and post mortem the nerves were found normal. 

Symptomatology.- The disease usually begins with shooting, 
pricking, or crawling pains in the legs and forearms, accompanied 
by numbness, together with an erythematous rash and swelling of 
the affected area. All these symptoms are increased by cold and 
damp, and diminished by beat and dryness. They may also appear 
on the thighs and arfiis. <uid invasion,illy on any part ol, or all over, 
the body. The gait is peculiar, the patient appearing to walk on 
the toes and luels. The disease may last for years, blit spon¬ 
taneous recovery is known. 

Diagnosis. —The diagnosis is easy, f< it is distinguished fmm 
beri-beri bv the absence of pain in tli alves, by the absence of 
the heart symptoms, and of thepaialysis; from elephantiasis by the 
swelling being transitory; from malaria by an examination of 
the blood: and from pellagra by the symptoms improving during 
the warm season. 

Prognosis.- -This is good as to life and general health, though the 
course of the malady may be veiy pi oti acted. 

Treatment. —No method of treatment is known to do any good. 


ERYTHROMELALGIA TROPICA. 

Under this term Gorrard describes a nerve condition in which 
natives who work barefoot on roads and plantations in Malaya 
complain of a feeling of pins and needles in the soles of the feet, 
followed by an acute burning seiisat ion. which prevents walking and 
sleeping. r Malaria is assigned to be the cause. The treatment 
recommended is to place the feet in hot salt-water, which is said to 
give great relief. 4 

DESERT HALLUCINATIONS. 

Synonym. —Lc Ragle. 

' v D’Escayrac de Launire describes hallucinations of the senses of 
sigrht, hearing, smell, or taste, or even of common sensations, which 
att/affrJc persons suffering from exhaustion in deserts. The causation 
is probably inanition. Generally the attack comes on at night, but 
it may occur in the day-time, when it is considered Jo be more 
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serious. Usually hallucinations are visual, and thus stones look 
like buildings or large rocks, while caravansaor files of soldiers may 
be seen which do not exist. It has nothing to do wit h true mirage. 

Chalmers lias met with a ease which occurred in the Egyptian 
deserts, in which the attack at first only came bn during the night, 
but once occurred in the day. Its causal ion appeared {o lie due to 
very hard work and mental worry. The symptoms quickly dis¬ 
appear under the influence of rest, better food,'a ml cessation of won y. 

EMOTIONAL EXCITEMENT. 

Synonym. -Misala. 

I Inward, in a very iuietesting pa]>ei. lists tcroided r.tscs ol 
emotional excitement called ‘ l:t.* whi< h vary from an .ittack of 
tropical angei to a condition almost bordci ing on mania, wliit li can 
be controlled by authoritat i\ comma nils, or which, left to them¬ 
selves, pass off m a tew hours <»i days. ft oc curs among the young 
adult males of NAjasMilsnid. * 


DELUSIONS. 

Delusions of poisoning and of bewilchuieiii are common in Africa 
and Asia, and probably elsewhere, and aie common explanations 
of vai ions foi ms of disease or of hysteria. 

AUTO-SUGGESTION. 

Every ] tract it ioiier in Africa and Asia is acquainted with the 
extianidiuarv case with which a native can die if he makes up his 
mind to do so. flic actual cuiim- of <h at h i-. often exhaust ion due 
to starvation, ft should In* treated bv suggestion. 
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CHAPTER XC 


DISEASES OF THE ORGANS OF SPECIAL 

SENSE 

General remarks—Diseases of the eye—Diseases oi the eai—Diseases oi the 
* nose—keJerenccs. 

GENERAL REMARKS. 

It is not usual to consider the* diseases of the organs of special sense 
in a work on tropical medicine, hut all the diseases of the tropics 
are being carefully studied at the present time, and thcrofoie we 
are of the opinion that a few cursory remarks on the above subjects, 
from the point of view of the general practitioner, may be of some 
inteiest. 

DISEASES OF THE EYE. 

The history of the study of eye disease in the tropins has still 
to be written, but anyone interested in the general history of this 
branch of medical science is referred to Iiirsch, ' Gcschichtc der 
Augenheilkunde ' (Leipzig, 1877), which, though issued as a separate 
little volume, was originally part of (Iraefc's and Saemich's' Hand- 
buch der Augenheilkunde,’ vol. vii. In this book there is an 
account of the ophthalmology known in ancient Egypt and India, 
as well as the history before and diu*ing the Alexandrine, period of 
medical development. It will suffice to say that ('ye disease is 
described and treated in the* Ebers papyrus, and that Susruta 
mentioned 76 diseases of the eye, of winch q were of the joinings 
of the eye, 21 of the eyelids, n of the sclerotic, 4 of the black part 
of the eye, 17 of the eye in general, 12 of the true organ of vision, 
and 2 were injuries, in recent years the work of fhe ophthalmic 
surgeons of India and Egypt and elsewhere has been beneficial, 
not merely in an extension of knowledge, but more importantly in 
benefit to the communities of the lands in which they live. Excel¬ 
lent work has been done by the travelling ophthalmic hospitals, 
such as those provided by private generosity in Egypt, which go 
from district to district. By this means, natives at a distance from 
main hospitals are enabled to obtain expert advice and treatment, 
which can be carried on in the interval between a visit by the local 
hospital and dispensary. ... 

Another excellent institution of more or less recent origin is 
the Central Ophthalmic Hospital, to which the patient can be 
• 1993 
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sent or more prolonged expert treatment. A model hospital of 
this nature can he found in the Victoria Eye Memorial in Colombo, 
Ceylon. The' prevalence and importance of eye disease in the 
tropics cannot be too strongly insisted upon. The cases of oph¬ 
thalmia are so frequent that it has been stated that in no region of 
the world is conjunctivitis so common, which may be due to the 
high temperature which favours the growth of micro-organisms; 
to the overcrowded anti filthy native dwellings, which favour their 
dissemination; to the dirty habits of the lower-class natives; and 
to the presence of large numbers of flies at certain seasons, which 
also materially assist in the spread of infection from the diseased 
to the healthy. Moreover, these factois are leinforced by the 
irritation caused by the glare of the sun, and by the dust. Blind¬ 
ness is also very pievalent in the tropics. Denham, in his report 
on the census in Ceylon in K)Ti. states that, in a population of 
4 .i«f>. 35 « persons, 11 n-re Wtrr 3.057 blind persons, which figures, 
when analyzed, showul that there were 11 Mind men and 8 blind 
women in every iq.ooo men and women in Cevlon. In India, in 
iqoi, there were 12 blind men and 12 blind women per 10,000 of each 
sex; while in England, in tom, then- were 8 blind men .md 7 blind 
women per to.oou of each sex. 

Dr. Andreas Nell, in liis stati-.liis «>! the Victoria ]i\c Memorial Hospital in 
Colombo, Ceylon, lor the years 190ft-1918, shows that the muses ot blindness 
in Ceylon mav be classified as lollows:— 

Congenital Causes. —These inc ludod malfomiationsof the eyeball, and syphilis 
acting upon the optir nerve, retina, and choroid. 

Local Eye Diseases.-- Ophthalmia neonatorum, Vuiulent ophthalmia in 
adults. Catarrhal ophthalmia, (aanular ophthalmia, laceration ol thccomea, 
Severe paralysis of tlieoi ular muscles, ami (ilamoma. 

Traumatisms. —Injuries in mi sli< hs, thorns, and edges nj leaves in the jungle, 
from spikes in the paddy ear, Iroin the tips of the blades of water-grasses. 
Some of these injuries are at first trilling, but may heroine septie, and so cause 
blindness. 

Constitutional Diseases. —These in< hide svplulis, malignant tumours, lepiosy. 
tuberculosis, and entcik fever, but malarial mdiexin was not met with as a 
cause of blindness, nor was ankylostomiasis. 

Drugs. —Alcohol (most common); tobacto (rase); quinine and opium (very 
rare). 

ThtTc can lx* no doubt that blindness arises from neglect of the 
trivial cases of eye disease, and from septic infection, and that, 
as medical aid becomes more readily available and hygiene is im¬ 
proved, this serious affliction will diminish’in the tropics. 

For the put poses of the few remarks which we propose to make 
it will be convenient to divide the subject into: A. Eye Diseases 
Proper; and B. Eye Complications of Tropical Diseases. 

A. .EYE DISEASES PROPER.' 

(Edema of the Eyelids. 

Under this term Chalmers and Marshall mention the acute swell¬ 
ing of the eyelids in Europeans and natives in Khartoum. The 



EYE DISEASES PROPER 


1995 


affected area sfrows the mark of a bite, and may perhaps be due to 
an ant, perhaps of the genus Motumoriim Mayy, 1855. 


Congenital Defects. 

These are by no means uncommon in the tropics, and our experi¬ 
ence includes cases of apparent anophthalmia or microphthalmus, 
coloboma, and albinism. * ^ 

Colour Blindness. 


This is of importance, and natives who are to lx* employed aspilots 
or on railways should be examined as t o their power of distinguishing 
colours; anti, indeed, if this has been neglected, it is advisable to 
examine the existing employes, as the results o( such examinations 
are sometimes surprising. In testing, only the Eldridge-Green 
lamp and method should be used. 


Errors of Refraction. 

A subject which has begun to attract a considerable amount of 
attention is the condition of t lie eyes of native children in the more 
modern and higher class native schools, as regards errors of refrac¬ 
tion; but the medieal inspection of native schools in the tropics is 
at present neglected, though the children suffer from what may lx; 
termed book hunger, and so strain their eyes excessively. 

Foreign Bodies. 

In addition to the usual foreign bodies met with in the Temperate 
Zone, small flies are apt to get inio the eye in tin* early evening, 
and some of these are v* rv irritating, and mav cause congestion; 
or, by introducing micro-organisms, conjunctivitis. Chalmers and 
Marshall record the finding of a small ant. Monoinoriutn tricolor var. 
nitiilivcntri firmly fixed by its jaws on to the ocular conjunctiva in 
a person in Khartoum. 

Pterygium. 

In this disease the piiiguecula. being irritated, spreads on to the 
cornea, and carries th«* conjunctiva with it. thus giving rise to 
triangular folds extending from the ocular conjunct iva to the eornea 
on the inner or outer aspects of the eye. It is very common in the 
tropics, especially among coolies in Tndo-Chma. 

The treatment is removal. » 


Hyperamia of (he Conjunctiva. 

This is extremely common, being caused by the glare of the sun 
or by the dust, ^specially in sandy regions, and is especially apt 
to occur in persons who have some slight, and perhaps unnoticed, 
error of refraction. It is also more liable to occur in persons who 
have some congestion of the naso-pharynx, and is one of the symp¬ 
toms of rhinitis spastica vasomotoria. Usually the symptom^ are 
but slight, but the eyes are inclined to water; this is aggravated 
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by exposure to light, while the patient maycomplaia of a slight 
feeling of grit in the,eye or of a burning sensation. 

On examination, a portion of the palpebral and of the ocular 
conjunctiva is seen to be congested, while the. secretion from the 
Meibomian glands is noticed to be increased in amount and the 
eyes to be watery. Treatment consists in bathing with warm 
2 per 1 vent, solution of boric, acid, in giving the eye pest, and in 
wearing neutral-tinted or yellowish-tinted glasses (Xanthophylline), 
which can be obtained in three strengths—light, medium, or strong. 

Conjunctivitis. 

This is extremely common in the tropics among natives. and 
Europeans, and may be clinically subdivided into—(i) Conjunc¬ 
tivitis catarrhalis; (2) Conjunctivitis gonorrlioica; (3) Ophthalmia 
neonatorum; (4) Conjunctivitis trachomatosa: (5) Ep it heliosis 
desquamativa; (6) Conjunctivitis phlyctenulosa; (7) Conjunctivitis 
vernalis. Diphtheria is not common in the tropics, and diphtheritic 
conjunctivitis is raVe, while conjunctivitis nodosa is cxtrtmely rare, 
but can be caused by caterpillar hairs, or plant hairs, becoming 
embedded in the conjunct iva. 

Conjunctivitis Catarrhalis. 

Tliis may be subdivided into the acute, the ronic, and the 
follicular forms. 

The Acute Variety. —This is very common in the tropics, where 
it may occur in epidemics. The most common cause is the Koch- 
Wecks bacillus, which may induce a very severe form of inflam¬ 
mation; while almost as frequently the Morax-Axenfeld bacillus 
causes a milder though more prolonged attack, often called angular 
conjunctivitis. Rarer causes are the pneumococcus and staphy¬ 
lococcus. The small eye fly of Ceylon is suspected by Castellani and 
Perry of being an agent in the spread of this disease in Colombo. 

The disease begins with photophobia, burning and itching in the 
eyes, with a sensation of grit, all of which symptoms are more pro¬ 
nounced in the morning than in the evening, when the eyelids are 
often glued together by the dried conjunctival secretion. 

On examination, the palpebral and ocular conjunctiva are seen 
to be red and congested, and sometimes t« be marked by red spots 
indicative of small hfemorrhages, while the conjunctival secretion 
is increased in amount and may,have particles of mucus swimming 
in it, or it may be largely composed of mucus, or in severe cases it 
may be purulent. Usually both eyes are attacked. The disease 
hiay disappear in eight to fourteen days if untreated, but more 
usually it becomes chronic. The complications most commonly 
observed are corneal ulcer and iritis. 

The best treatment in severe cases is to evert the eyelids, and to 
lightly mop the inflamed conjunctiva with 2 per cent, solution of 
silver nitrate, followed by a weak solution of salt, or by instilling a 
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10 per cent, solution of protargol, or 10 to 25 per cent, of argyrol. 
Ice compresses are very sooiliing. Fur the niilammation due to 
the diplobacillus of Morax and Axenfeld, the best treatment is tp 
instil a 0-25 per cent, solution of zinc sulphate two or three times 
a day, or a 0*50 per cent, solution once a day. When the acute 
symptoms have subsided, a little adrenalin may be added to the 
zinc sulphate solution. • 

In order to prevent the sticking together of the eyelids, a 2 per 
cent, ointment of boric acid, or a f per cent, strength of white pre¬ 
cipitate ointment, may be used. 

It is almost unnecessary to state that no bandage should be 
applied to the eye, or that the disease is contagious, and that it is 
necessary to warn the patient's friends of tin* danger uf the attack. 

The Chronic Variety may bethc sequela to an acute attack, or may 
be in the form of the angular conjunctivitis due to the Morax- 
Axenfeld bacillus, or due to eyestrain or local injury by wind, dust 
or foreign bodies, or the use of alcoholic liquors. 

The symptoms aje most marked at night, whyn the patient feels 
as though a foreign body was in the eye or has sensat ions of rainbow 
colours. The eyes arc apt to burn and to be dazzled by light. In 
the morning the lids are stuck together. Sometimes there is 
excessive secretion, and sometimes there is lessened secret ion. If 
neglected, this chronic variety may last for years, and may lead 
to epiphora, ectropion, or ulceration of tin* cornea. 

The treatment is the same as for the acute stage, but the best 
therapy is the zinc sulphate drops in the form of a £ per cent, solu¬ 
tion applied night and morning. 

TheFollicular Variety may occur in epidemics, and may be acute, 
when it is usually of bacterial origin: or chronic, when it is usually 
non-bacterial. It is characterized by t lie format ion of small, round, 
pale granules about the size of a pin’s head, and is easily mistaken 
for conjunctivitis trachomatosa; but the granules arc usually best 
marked in the inferior fornix, while those of trachoma are more 
marked in he superior fornix and tarsus, which must be most care¬ 
fully examined by rctroverting the lid and the rctrotarsal fold in 
order to be cert ain that traclioina is absent. In the acute f orm the 
treatment is the same as for acute catarrhal conjunctivitis, but 
when, chronic it is usual to apply copper sulphate treatment. An 
ointment of 1 in 1,000 copper sulphate or 1 in 100 copper citrate is 
recommended by some authorities. 

Conjunctivitis Gonorrhoiea. 

This is so well known that no special reference need be made 
to it. 

Conjunctivitis Neonatorum. 

* 

This is usually due to the gonococcus, but may be caused^by a 
streptococcus or probably by a clilamydozoon. 
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■' s Mleroweel and Conjunctivitis. '• 

Tike presenop'of drato-negative micrococci may be due to in&ti^l'fmf^ 
the generative Morgans by the gonococcus, but it' may also be due'to infection* 
from the nasopharynx via the lachrymal ducts by the meningococcus and the 
• Micrococcus oatarrhalis, which is merely a term tor a group of Gram-negative 
cocci. The Gram-negative cocci of the conjunctiva may be roughly separ¬ 
ated fnj.ru qne another by cultivation in sugar media’. 


Organism. Glucose. Maltose 

Gonococcus. + 

.Meningococcus .. .... $ $ 

Micrococcus ratarrhalis 

\< ul uni), -| : at ill anil gas, $ : (wither, -. 


Conjunctivitis Trachomatosa. 

Synonym. —Ophthalmia ASgyptiaca. 

This is exceedingly common in China, where 70 per cent, of the 
children in Hong Kong are said to be infected- It is also common 
in many other part,s of the tropics, especially in Indian Japan, and 
South America; but it is aKo prevalent in Nor! h Africa, especially in 
Egypt, in South Africa, in Southern Europe, and in Porto Rico. 
It is an infectious disease, believed by many autliorstiesjtobe due to 
a chlamydQZOon described by Halberstaedt it and Prowaiek. A 
fungus— e.g., the Microsporon trachomatosiun- -has'bean described 
by Nfoiszcwski. which is only distinguishablo from Malapsesta ftpfur 
by the smallness of it s conidia. With regard to the chlajnydazoon, 
it occurs in the cytoplasm of epithelial cells as fine granules, which 
increase in size, and *cparatc so as to enclose a cavity at first free 
from granules, in which subsequently very minute granules appear. 

Probable /Etiology. —There i.s a growing suspicion that trachoma us essen¬ 
tially a disease arising horn 1 hrunic urethritis in men and chronic vaginitis in 
women, because cell-inclusions ol a «hlamydozuan nature have been found by' 
several observers in the discharge from the urethra of men suffering from 
gonorrhoea, while Castellam has luund similar iiu lusions in a man in Colombo 
who is believed never to have hiul gonorrhoea. Further, similar bodies have 
been found in the vagina] discharge ot women whose children have suffered 
from the form of ophthalmia neonatorum in which no gonococci or strepto¬ 
cocci can be found. Further, Castcllani has found similar bodies in a case 
which may have been one of tile rare acute inllammations of a pure trachoma 
without granule formation, and which may have been induced in the acute 
form because the woman in question was nin down owing to the acute attack 
of malaria from whii h she suilcrcd. This case citfpha sizes the fact that these 
bodies shoufil be looked for in those so-called attacks of malarial conjunctivitis 
which arc found associated with attacks of malarial fever. Finally, lander 
has produced a 1 hronir conjunctivitis oy transferring the secretion oi vagina 
and u ret lira mentioned above to monkeys. This experimental conjunctivitis 
was associated with the formation of granules clinically and anatomically 
resembling the conjunctivitis trachomatosa of man. * 

Method of Infections —The infection is carried by the hands, 
towels, handkerchiefs, etc., from the sick to the healthy. There 
is no evidence of aerial transmission. The agency of flies in the 
transmission of eye disease has long been known—-for example, 
Budd. in 1862, considered it proven that they transmit! qd oplithal- 
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_ _ . . _ «.&*i* vv K ii piioiupiioma, pain, and watering 

of the eye; the lids stick together in tin* morning, ;mU there is dim¬ 
inution $f visual acuity. The eye is not fully opened, partly because 
qjf the photophobia, and partly because tin upper lid is swollen niyt 
{heavy. tQn everting the lids, the tarsal and transitional conjunc¬ 
tiva: arerround to be swollen and red. and eithei velvet v in appear¬ 
ance, or-with distinct nodules which are most marked on the upper 
lid. These nodules or granules arc of considerable importance in 
the differentiation between trachoma and ollicular conjunctivitis, 
and it is to be specially noted that those of trachoma are larger in t lie 
superior fornix than in t lie inferior fornix. It is therefore important 
to examine the superior ret rot arsal fold very carefully. On th£- 
tarsal conjunctiva the granule are not so prominent, and are there¬ 
fore less easily seen. A trachoma granule is typically a grey, 
roundish, translucent granule, comparable to a grain of boiled sago 
in appearance. Harston’s sign is a linear groove running almost 




■ i»- % \ r wry".*: 




. hdiiatwai 
bittmereiis, 



* Jt * ’ •^>‘^•‘5 

■ M»: / -»t - 


in coio 


mzgmtfm 


until 


era it may 


P*x> ' 

-hprizoirtaUy^flf^H^H|S(^^^a 
trqphy>. of. the 

reached, when it'fe^fepag^S WTfe e 
trophy is excessive, 
develop slowly but :* ^ r 

* Thercigqjtrizat ion shows it self af 
conjuffctivie, which,-,becoming m 
worfcv the meshes of rfhich are < 
junetiva, which gradually djmii 
the conjunctive becomes pale in colb^ 

truation is#W?y slight and hardly nanTice&le.“while i%p£hers it may 
produce s^wbs«omplications. y~*r . ; ,y . • {*>./ 

The Vision is doe t p> -panmustaiid ulceration of the cornea, 

the fomer being a deposit of vesicular- gelatinous tissue oft?the 
corneaTwhich becomes Woven and raised in fine projections; whil#- 
the latter may occur wjffh the pannus # or separately. 

The sequela: of traort^oma may be classified into:— 

« 1 ulc’ecqpion and panuus, leading ty opacities. 

zat iojjf, Reading to (ii Trichiasis, in which'the cilia hre 
«astfas ahd may touch the cornea; (2) Entropion, in 
Snler of the lid is turned backward; (3) Ectropion, -in 
id is everted; (4) Symblepharon foaicrius, in which the 
tmished in depth, and the lid is tightly fastened tt^tlic 

ictival xerosis, in which the conjunctiva) owing to 
es its secreting powers, and becomes dry and shrunken.’ 
4 —The acute cases art* to bo treated with silver prepara- 
cribcd for conjunctivitis. 

When the follicles are well developed it is usual to express tliem 
by means of a flat Grady’s forceps or by t lie roller forceps of Knapp, 
but this must be performed under an amesthetic. The, ruptured, 
surface is then painted with a solution of perchloride of mercury 
and after one or two days' interval the daily application of solid 
copper, sulphate is commenced, which may be applied pure or as a 
.Osnestou’scrayon, which consists of sulphate of copper, x*o gramme; 

. orthofarm. 0-5 gramme; holocain hydrochloride, 0*5 gramme; gum 
tragacanth, o-r gramme; and water as may he required. .The 
above arc the quantities required to make a pencil fi-centimetres 
inicngtlv * . 1 V\ r 

■ v ‘ liarston strongly recommends treatment by carbondiaxide Show, 
p which has produced excellent results in many hands* and as it has 
only to be applied once a fortnight is useful for generalout-ipatient 
work- It is, however, very painful, and this pain is not prevented 
by cocaine* which therefore need not be used. i» 

Hegner and Bausun have advised treatment by quart* flight, 
while other methods are Galezowski’s excision of the refrdtarsal 
; folds, Kuhnt’s removal ol the tarsus, while treatment by Merits 
extract j of. abrin, MayonJa X-ray method, and. Tieacher fCdlfios'S 
radium treatment .maybe, mentioned, .< :. 
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injtairi'lveated soycnty-niiu* fresh infections. They consider the 
cauf 5 an 6 n by.a'^hlamydo/,()on--Z^or<‘«n atrophicans £ef>or and 
von is foinffl in tin- milky secretion in the 

form of traclroiIia-tiEQ,ls&^L'S, which, when coloured by Giomi-a, show 
blue poles and a JeftfraT jactina.* Hu m- bodies are. either intra¬ 
cellular or extracellular. The iatracellului bodies -form what is 
commonly called n/ cell inclusion of small granulesBV which take 
on a violot-r. d colour when stained by Giexusu. and afe called the 
1 elementary bodies ’ and lit in llie ccntie., while the huger initial! 
bodies lie at the peiiphny. These p;trasiU‘g'ci'wt*r a hypertrophy 
of the coll nucleus, which eventually le.ids to an atrophy of the cell. 
The disease was conveyed 1 o guni'-a-pigs. 

The symptoms begin with pain, photophobia, i.nd livid coloration 
of vhe upper ami lower lids, while n milky secretion is poured out. 
which is composed at firsl ol i piiheli.il cells only,. 
purulent. Granules simil.it m iIummiI ir.ichmua <To ndlfcU 
but atrophy ot the conjunct iv.t on-lies. '1 In* iri.umrfif' 
meudedispyoktauin in the pn»p<»rtioinif i in i ihmiKm in utf ?■ 

*£' 

Conjunctivitis phlyctenulosa. 

This is not very frequently nM with >n the linjues. It is UMi.illy 
in soroiutous iiifl;\nlu.<ls. ;uul is i h.11,1.1 ti-im-il |»v the ])iescn<( 

VOSicIcK, CJW'U SUvmmi* Ir« I liV.l lechleueil /line 



Conjunctivitis Vernalis. 

Synonyms. —Conjunct t\ it is iE-.t i valis. Spt tug catarrh 

Definition.- -A chronic tmiu ol ci>n|uiu ' n it is. loenibling con¬ 
junctivitis trachomatosa, but mniitiug in tin- ^piing and summer, 
and disappearing in Liu* autiunjiaud wiutei. 

Remarks. —Spring catarrh is .ipp.m m ly not so rare in the tropics 
as in the Temperate Zone, as Nell informs u- that he has met with 
thirty-eight cases in Ceylon. 

^Etiology.-— The cans'* is unknown, but some authorities consider 
that it is due to sunlight, while others hold that it is an infection 
from the skim 

Symptomatology.- -On the appro- rh of the warm weather in 
spring the eyes begin t o itch and wit it. The conjunct iv:t becomes 
red. and photophobia is experienced. On examination tlu: con¬ 
junctiva iiTseen tetye covered with broad, llattened papilhe, over 
which a bluish-white film is seen. The affection lasts during the 
summer, wanes in the autumn, and disappears in the winter, only 
to recur m the spring. 

Diagnosis,—The diagnosis must be made by the history and by the 
bluish-white sheen over the papillfe. It resembles trachoma, but 

T?fi 
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the granules are broader, harder, and paler, while 6 the history is 
distinctive. « 

Treatment. —Protective glasses must be worn, and zin g 
lotion per cent.) dropped into the eyes. If the IphinglP 
severe, it is recommended to apply a few drops of a very Wf 
solutiqg. of acidium aceticum dilutum. Iron tomes are also advised. 

i 

Epithelial Xerosis of the Eye. 

This condition has been recorded several times from the tropics. 

Archibald has recently described very carefully three cases in the 
Sudan. ’ The xerotic patches wen? situated ’on the conjunctiva 
external and dose to the corneal margin of both eyes (Fi^. 793). 
The patches were greyish-white in colour and of a soft viscid, con¬ 
sistency ; the superficial layers were readily removed with a platinum 
loop; the deeper layers, however, were more adherent to the sub¬ 
jacent epithelium, which showed a brownish pigmentation. The 

bloodvessels in the vicinity of 
the patcher. were congested. 
There was no evidence of tra¬ 
choma or inflammation of the 
eyelids. The whole bulbar con¬ 
junctiva was moist, and could 
be readily moved into folds by 
gentle pressure with a platinum 
loop. There was an absence of 
pain or discomfort associated 
with tin 1 lesions, which appear 
1o have had a duration of 
several years. Vision was not 
impaired, and there was no' 
evidence of night-blindness. 

/Etiology.—Scrapings from 
the xerotic patches showed the 
presence of a Gram-positive 
diphtheroid organism in large 
numbers which was obtained in pure culture from the cases. This 
organism {B. xerosis Neisserj diflered from the true Klebs-Loeffler 
bacillus injjits cultural reactions, and, moreover, was non-pathogenic 
to guint%-pigs. 

Treatment.—Attention to general health and the administration 
of cod-liver oil internally is indicated. The affected eyes should be 
protected from light and daily douched with weak boric solution, 
followed by the application of a few drops of a j per cent, solution 
of protargol. t * 

Lachrymal Sac. 

The lachrymal sac, being in direct connection with the nose, is 
very liable to harbour micro-organisms and fungi, and is therefore 
a possible somcc of infection for the conjunctiva and cornea. 
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Cornea. 

jSfefefa ffi teiflilar keratitis is common as a sequela to conjunctivitis 
^^roniulosa. both of which act as common predisposing causes to 
•pterygium, which, according to Harston, is extremely Common 
amorf&the Chinese. 

Uleus Serpens Cornea. 

This appears as a greyish-white or yellowish slightly depressed 
disc near the centre Of the cornea, the rest of which is clouded. It 
is associated with iritis and turbidity of the vitreous, hypopyon, 
and more or less oedema of the lids,'with conjunctivitis, cyclitis, 
photophobia, and pain, except in the so-called ' torpid ’ cases. The 
ulcers increase in depth and extent: perforation occurs into the 
anterior chamber, which contains sterile pus, which now escapes, and 
at the same time prolapse of the iris may occur. The inflammation 
now comes to an end, but panopht hahnia may occur. The most 
common cause in the tropics is the pneumococcus, which may often 
be found in the nose of the same pat ient. The prognosis is serious. 

Treatment.- -The cauterization of tin* ulcer and apparently clear 
border with the actual cautery is an imperative immediate treat¬ 
ment, followed by application of atropine, iodoform, or orthoform 
powder, or i per cent, xeroform ointment, or callnryol ointment 
3 per cent., and moist and warm compresses. Harstoii recommends 
douching with hydrogen peroxide as an adjuvant to the usual 
treatment, while i in 40 formalin solution is also recommended, but 
must be preceded by cocaine, as it is very painful. Perforated ulcers 
are best treated by iridectomy on each side of the synechia. Har¬ 
ston operates on tin* worst e\v of the two when both are involved, 
as operative interference is apt to set up a seven* irido cyclitis in 
*the poorly-nourished Chinese coolie, with eventual loss ol sight in 
the eye. The nasal infection must also In* treated by anti*cptic 
douches. 

Iris. 

Diseases of the iris are as common in tin* tropics as in the Tem¬ 
perate Zone. Those which are specially connected with tropical 
disease will be mentioned below, but it is well to remember that in 
native races the stroma of the iris is laden with pignlent, \tfhich 
probably accounts for its slow reaction to mydriatics. 

Cataract. 

This disease is said to be on t he wfmc in t he Temperate Zone, but 
is very rife in the tropics. In fact, its home is said to be in India, 
the ophthalmic surgeons of which have a great reput at ion. Colonel 
Smith, of Jullundui* has perfected a complicated but most successful 
operation for intracapsular extraction. 

Sometimes in the tropics it is impossible to wait until tin* cataract 
ripens, and operations, may have to be performed on immattfre 
cataracts. To meet this difficulty, Nell has deviled a modification 
of the usual procedure, which consists in performing a zonulotomy 
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bv means of a special hook introduced through the corneal wound 
made for a cataract Attraction and under the iris. After this pre¬ 
liminary proceeding he complete** the operation by intracapsular 
extraction of the lens. 

Glaucoma. 

Acuflr glaucoma is ran: in the. tropics. while chronic glaucoma is 
lommoii: but the signs, sjnijitmu?, and treatment arc the same as 
in the Temper.ile Zone. The Elliot operation of trephining, with 
or without Mihscipient iridectomy, is t ccoiamended. 

Fundus Oculi. 

The colour of the fuudimoi uli di-peiuls upon the amount of retinal 
pigment present and t< * a lc.s degree upon the amount ol the 
choroidal pigment vmildr. fi thuefore shows variations from the 
European standard in d.uk and yellow laces. In these races the 
amount of retinal pigm< ul m inn rased, and may eompletely conceal 
that of the t ImrouJ. ami mi pmdih a unilorm yellowish colour, as 
seen in the Climes^; oi a il.uk reddmh, or rveman almost greyish- 
red colour, as set 11 in tin* \at ioim mgio rac » s. 

On the otlur hand, wlu-u the ntmal and choiohl.il pigments arc 
diminished, a*, in albmiiiu. tin u the white n lei «»t ic shows 11 trough, 
anil the fundim In-come-. of a lighter n d colour than nonnal. 

Sunlight. 

The ' Ifcd ol luulighi on the i vis h.m been studied by Sisson, 
who i oimidei i i hat t le i e m .uiiple ]>i ool 1h.it light injures the eje, 
and that it may pos-a’bl\ b< the rain- of sunn dmi ascs of the eye, 
the aetiology «*i wh'i h is blit little undrj -lood. Schmidt considers 
that nyctalopia and heinei .ilopia ma\ be i aimed 1 excessive light. 
The use of protective xanihoph\ lime gla-ses is ncomnii tided. 

B. EYE C0MPLICA1 IONS OF TROPICAL DISEASES 

Malaria. 

Malaria is held to be responsible ioi conjunctivitis, scipiginous 
corneal ulcers, malaiial intis, and retino-choroiditis, as well as 
amaurosis. 

Until fi few years ago, tin majority of,the fevers of the tropics, 
including enteric fever, were cl issifiod as malaria, and any lor.il 
affection of an unknown u.itup* was also (hm-iliid in the same 
manner. The case of < onjunctivitis in whi« h one ol im found cell 
inclusions would a few yeais ago have been named malarial. We 
are therefore of the opinion that the existence of malarial conjunc¬ 
tivitis lias not been pro\ ed. 

Keratitis Dendritica.- Ihis keratitis is that variety of herpes 
cosncac febiilis (sometimes called * herpes c< rne;e zoster') which 
gives rise to those ulcers (lormcd from the ruptured hirpetic 
vesicles) which extend in certain directions only as grey forked 
striae with lateral branches, which break down, thus forming a 
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branched ulcer with grey margins. The ulcer then becomes clean, 
and heals after one to three months, leaving $ branched opacity of 
the cornea. This is one form of corneal ulcer to which the name 
‘ serpiginous* is given, but it equally applies to ulcus rodens and 
keratitis marginalis superficialis, which. a> far as we know, have 
never been stated to be of malarial oiigin. Keratitis dendritica 
was first described by Kipp in America, who stated Hurt iflne out- 
of every ten cases were malarial. 

The treatment must be that described for malaria, as well as con¬ 
stitutional, and it is usual to lecommend that t In-ulcers be tieated 
by a piece of blue stone whitt h dtoa fine point, umlt arried carefully 
along the furrow made by the ulcer, 01 by earetul 1 aul erization by 
the actual cautery. 

Keratitis Profunda -Synonyms .— Keratitis parenchymalosa cir¬ 
cumscripta, or Central parenchymatous infiltration of the cornea.. 

This is said by Arlt, among oilier r.msi-s, 10 be bi ought about by 
chronic malanal cachexia. It logins with a grey o]»;n ity. situate 
m the middle and deep layers of t lie < ■ ■utiv ol the cmiiea, and over 
which the conical surface i-. grev .oid punctate. Seen with a 
magnify ing-gla-,s, 1 he opacity resolve- into dot sand macula*, or grey 
interlacing stria*. Aftrj remaining lour to eight weeks, it slowly 
abates without lih »1 at ion The his may be hypei.emie, and there 
may or may not be symptom- of inll.imiiiation ol the cninea. which 
may recover rompleiely, or with -mne opacitv. The treatment 
would be the -.one .i*. I«»i malaria. but it mu.M be definitely stated 
that the cause is unknown. 

Iritis. --Sccoiid.il v 11 it is is -aid to be very raicly caused by 
malaria, but even this is opt n to doubt. 

Vitreous Opacities. Ihniioiihage and M-rinis elliI'-ii*n have been 
•described. 

Amaurosis. -Malaiial amauio-i- 1- de-ci ibed in Chapter XT., 
p. 1x81. under the term 1 \mamotie I’uuitiou- Fever,’ but may 
occur, not morelv during an.nt.uk ol mal.nia, but as a sequel, 
and as such was de-ci ibed bv |.n obi in iS(«S, and latei by Chiariui. 
It is due to.atrophy ol the optii uei\e. 

Retino-choroiditis. -This was lir-t described by Pouret as occur¬ 
ring in chronic malaria, but it is also I on ml in the acute and i»thc 
chronic forms. In the acute affeclion the \essels of the retina are 
filled with corpuscles, m.luy "I which contain malaiial j^irasites. 
Ill t lie choroid the larger vessels contain pigmented leucocytes, main 
of which contain rod corpuscles wit l» malarial para sit os. The ret inn 
is luizy, the papilla is obscured, and there are retinal lia-mon hage-. 

The amblyopia may be temporary or permanent. T111 be chronic 

condition there is atrophy of the capillaries of the choroid. The 
macular region shows small whitish dots, in the centre of which 
retinal pigment can be seen. These changes ext eiul lot he pci ipherv. 
Pathologically, they arecoloid masses in Bruch’s membrane. • 

Suppurative.Uveltis. - Suppui alive choroiditis, hading to destruc¬ 
tion of the eye, has only been described by Pemuoff. 
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Accommodation Paralysis.— -Accommodation paralysis and spasm 
of the muscles of acoommodation have been described by Bull and 
Slitting. 

Trypanosomiasis. 

• 

Choroiditis, cyclitis, iritis, and optic neuritis of a temporary 
^naturea.aiyc reported as occurring in sleeping sickness, as well as 
engorgement of the iris and loss of the light reflex, with wide dilata¬ 
tion of the pupil. 

Relapsing Fevers. 

Trido-cyclitis. or iritis, is a frequent complication of the relapsing 
fevers, and though it ultimately ends in a cure, it is usually pro¬ 
tracted. 

Plague. 

Conjunctivitis is common in plague as an initial symptom; later 
a plastic uveitis with hypopyon and keratitis may occur, and call 
for special treatment by administration of mercury, local installa¬ 
tion of atropine, avd blood extraction by leeches. 


Leprosy. 

In tubercular leprosy yellowish translucent nodules of a non- 
vascular nature may develop in tin conjunctiva ncai the cornea. 
Iritis and cyclitis, with or without the formation of nodules, may 
occur. According to Wood, in**ie than half the anesthetic lepers 
of South Africa sutler from eye complications— e.g., paralysis of the 
orbicularis palpebrarum, ectropion of the lower lids, epiphora, 
corneal opacity, anti ulcerations. Of the tubercular lepers he says 
90 per cent, are affect ed in the tirst t en years of the disease, and if they 
survive they become blind. They suffer from invasion of the lids, 
conjunctive, sclerotic, cornea, and iris by the disease, and in addition 
may suffer from paralysis of the ciliary muscle and irido-cyclitis. 
Heymansfinds lagophthalmostobocommon. In 1915 Stanzialcpub¬ 
lished experiments on the eye of rabbits, injecting leprotic material 
into the cornea. 

Cholera. 


Focal necrosis in the cornea and conjunctiva has bcen-reported in 

convalescence from cholera, while a form of cataract depending 

upon the abstraction of water takes place at times in the last stage 

of the disease. ^ _ . * 

Dysentery. 

Conjunctivitis, kerat itis, iritii, and irido-cyclitis are reported in 
dysentery, both amoebic and bacterial. 


Hikan. 

t 

Under this term*a curious disease is described by various ob¬ 
servers, among whom Jeansclme and Risb. The main symptoms 
appear to be hemeralopia, xerophthalmia, dryness of the skin, and 
diarrhoea occurring in young children in Russia, Brazgl, and Japan. 
The causation is unknown, but treatment by cod-liver oil is said to 
be very efficacious. 
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Quinine. 

Amaurosis associated with complete deafness may set in after 
doses of less than 1 gramme of quinine, though more usually after 
a dose of 3 grammes and upwards. The amaurosis gradually dis¬ 
appears, leaving an amblyopia with a much contracted field of vision. 
This result is due to a destruction of the ganglion cells of the retina 
»y the quinine, after which a degeneration of the optic nerve sets in. 

The symptoms are a blanching of t lie retina and disc, due to spasm 
of the vessels, and loss of the pupillary light reflex, the pupils being 
widely dilated. It should be differentiated from the malarial 
amaurosis. In the former the pupils are usually widely dilated, 
and do not react to light, while in the latter they do react to light. 

The deleterious effect of therapeutic doses of quinine has often been ex¬ 
aggerated. Doses of 10 to 15 grains may usually tie given three times daily 
for long periods of time without any damage to the eyes. Jamieson and 
Lindsay have noted that even when the visual liolri is found to be contracted, 
the prognosis is good and ultimate expansion of the field may' lie expected. 

• • 

Atoxyl. 

Sudden amaurosis may be caused by at owl. 

Animal Parasites. 

Ocular Paragonimiasis. Cyst s eont aiui ng Paragonimns weslertnanni 
have been reported as occurring on the eyelids and orbit, and so 
hindering the movements of the eyeball and obstructing the vision. 

Ocular Filariasis. —Lot% loti has been noticed in the ocular and 
palpebral conjunctiva (vide pp. 645 and 1972). 

In addition to paragonimiasis and filariasis, the following parasites 
occur in the eye or its adn xa; Agatnndistotnnm ophUtalmobiitm 
Diesing, 1850; Monostomum lent is von Nordmaim, 1832 (both of 
which may he stages ot Ditroctelittin lanccafmn Stiles and Hassell, 
1896); Sparganum tuansoni Cobb old. 1883: Agatnofilaria oculi 
humani von Nordmann. 1832; Agatnofilaria palpebral is Pace, 18(17, 
nec Wilson, 1844; Dermanyssus gallimc J)e Geer, 1778 1 which may 
be seen as a dark spot embedded in the cornea): Dctnodex follicu- 
lorutn Simon, 1842, which is found in the Meibomian glantk. and 
may cause a blepharitis. The larvae of Dermatoh'ia cyantvcniris 
Macquart, 1843, has been found by Malgahites under the palpebral 
conjunctiva and in the lachrymal sacs in Brazil. A larva of Sarco¬ 
phagi* magnifica Schiner, 1862, has been found in the anterior 
chamber of the eye, and a larva of a species of Nccrobia in a sclerotic 
tumour; but for afullcr account of ocular myiasis see Chapter LXVII. 

Cysticercus cellyloscs has been found in tlie choroid, which it may 
leave, and, passing under the retina, may cojuse dctachnn nt; later 
it may.perforate the retina and enter the vitreous, or it may enter 
the retina or the ciliary region, and so pass directly into the vitreous, 
where it appears as a bluish-white bladder, with or without a pro-' 
traded head. The eye may be destroyed by irido-cyclitis. Echino- 
coccal invasion is very rare. 



2008 DISEASES OF THE ORGANS OF SPECIAL SENSE 


Ophthalmomycoses. 

Definition.—IMseasrs oi tin-e\v im! Its adnexa cau.-ccl by various fungi. 

History.— The won! mv« ums was mtioiliu ih! by Yin liow to signify a disease 
caused by tungi, In-nig iir.si iit-c-*! im a-pcigillusis ol the lungs* The interest 
in fungi as causes oi disease wa* m.-t aiousrd b\ Giubv, who in 1847 appears 
to have noincd fungal slructu'cs m l.u luvinal 1 mu returns, although he did 
not publfiih fiisobsri valions. I h liubu-i lit and Kohin were the first to actually 
assign a disease ui tin. eyes to the a< lion ol inngi. '1‘hey observed a fungus, 
which they called J.rpttmiln \ in a cast 01 • onjuiiilivai inflammation asso¬ 
ciated with epiphma. I11 i.\5j Giaclfr described the inngal nature of 
lai hryinal tone p-iions. and 111 ihr i C ulm showi d that these tungi belonged to 
the gcnu.s Strrptotfun (\<<i nth,a In 1870 I.el»ei discovered the lirsl case ot 
keratomveosis caused l>\ .Is/»i/■;////*s iitnu^.ilus. loom this date until com- 
paratively recently tungi wont out oi la-luon, being replaced by interest in 
bacteria, but with the revjval ul mteiesl created laigelv by Salxnmiud eye 
diseases were again investigated, .mil 111 iy(i De Beni mann and Gnugerot gave 
an account of 01 ulnr ^mrotu. liosis, ami in 1007 1 >.mlos and 131 am ol palpebral 
sporotrichosis, and .Umax drscuhed .1 Imin ot kei.MmiUiosis caused by 
’tit no\pt>pi qnil'Jut. and l.i.-<-.nd and I„u:ili nil a loiin ul 1 onjulu livitis due 
to \’nciin/iit i/iivs.ij;, 1 ;///1, wluli in inij 1 ..11111 ■ h- ii m \lowed the whole* subject 
ot o< ular iimoses 111 at.aiigul.Mtv able manner. ' , 

Fungi.- I he lollovvim; liii.,u have Inch iccugm/ed 111 v.moiis diseases oi 
t he eve:— 

A. Okdi-.k Ascomyci Tl s. 

I . Suborder Gvniuo:ii ec n. 

I.A 1 aillllv Si. ■ li.noii'vi (li-. 

1 1 ) In nil ( . \ i 11 ( H Ml 1 II*.. 

I ,'Ll .i.'.f # </■'/'■ (.ib hi r I and v lol.'s, ihii.S. 

(j| (li mis Sh 1 li.ui'inv■ • * a-v« 1.1I spei i< 

Ihf family (..v miiijiifM e;e. 

II ) (It nils \ll> IOs|i.l|illl 

.1/. Silio'ii.ui.l, him; 

/_•; (m mi- 'I m lidplu lop 

/ . f-'ii 'ih h .. \1.1111 i.-t• -ii, i S |arii' o| liei spe. ics of the 
samt ‘■•ii.'-. 

(p G> mi- \. Im mu 

1. vi h "1 ul 1 .1 In it, ih | 

II. Nibordcr t aipoiisi ec-s. 

i'.mulv t Vi isjioi1.11 i,e. 

( rl'llll - A-|lf! glllll-. 

A. finin'■ ;!n\ 1 n -1 itiu-, 1; t ; 

li. OrfbbK I Lvi’lliiMMT.I l-s. 

([) Genu- \di an 1 1:1. 

r A", hfii't I Ifir/i iSj ;. * 

V. 1'iMCll Klllse, ihOb. 

A', /iiiri/iri Cohn, 1*71. 1 

.V. thm,(jih’ill, i |jriii(| Uou-aMii, 11107. 

(2) Genus Mon ilia. 

AI. iilhic(in , > Kohm, 1 and other sjienrs of the same genus. 

(j) Genus Glenospora, t 

graphii Sichenninnn, 1880. 

(j) Genus Sporotrichum. 

S.heurmanm Matnuhot and Kamoncl, 11/15. 

Pathogenicity. —The ocular diseases caused by ic above tungi may be 
grouped as follows—- 
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* fungus. 

Cryptococcus dermatitis and various species of the 
genus Saccharumyccs .. .. .* 

Microsporon lanosum j 

Trichophyton tonsurans - 
Aehorion schocnlcmi I 

Aspergillus lumigatus .. . 

Nocardia bovis 

Nocardia Israeli I 

Cohnislrcptothrix Jocrstcri |” 

Nocard uula&sonvillci I 

Monilia albicans and olbi 1 .spines ol tin- same g< mis 
Glenospora graphii 
Sporotnchuin beurinanni 


Disease. 

Ocular Blastomycosis. 
Of ular Tineac. 

(h ulai Aspergillosis. 

* •* 

Ocular JN'oiardiascs. 

(icidnr Moniliasis. 

( H ular Glcnosporosis. 
Oi ular Sporotrichosis. 


Ocular Blastomycosis. 

Ocular hlastonucosis is seen in the lorm ot Palpebral Blastomycosis, which 
begins as papules wlm li increase 111 size and giv 1 use to pustules 1 overed with 
crusts, and, latei, to a u*,irl\ londilioii, whic Ii mav beiome ml, mood, and 
granular. In otlci i.isis.i subdenn.il nodule 1. humid, which mu\ uheiale. 
I he iaiis,d agent is ( rvphuiitiits tfrinitilihs (iih Imst and Stokes, i.ScjX. The 
diagnosis is made by* 1 ulluie ol the liingus. * 


Ocular Tines. 

I'niea paljiebiaium mac lie ■ .m-.ul by Microsporon lanosiun Sabnuraud, 
1907, by various spec 11 s ol I ruiiophxtn j/.’ol wluc h I hat most lommonlv hmiul 
is T. tonsurans Malmsten, 1Sj1 hese lungi mav or mav not attack the 
cilia, li tliev clo so, then small velluw ciiists will be seen surrounding a 
cilium. On the removal'til these* eiusts, small pustules will be* seen. When 
they clo not attack the e ilia, they gne rise- lo herpelilorm lesions on the eve- 
lids proper. The diagnosis is made l»y e ultiiro ol the fungus. 'I'lie treatment 
consists in epilation, warm r ompresses, and tim tuie ol iodine. 

Achnrinii srhiu nit 11:1 I .chert. l S15. ihe liingus ot lavus, may also attack the 
eyelids. 

Ocular Aspergillosis. 

AUml two days alter a slight liauin.ilism to the eye, imlation is lelt.Jol- 
lowed bv pains, and the' I01m.1t 1011 ol an abscess, and latei .111 ulcer *1 he* 
diagnosis can only be made by the nn> toscopual or cultural esamination oi 
scrapings Iroiu tile ulcei or ol the pus Ironi Ihe abscess. Ihe treatment 
.(insists in cure t ling and applying .1 lotion ol silver nitrate and atiopinc drops. 


Ocular Nocardiases. 

Actinomycotic conjunctivitis was fust dewuhed bv Demicheii m iXc»<), 
actinomycotic corneal idceis bv cle Ik rnardinis and de Donna in i‘Jp5, and 
miliary actinomycotic metast.ises in the choroid by Muller in 1903. Con¬ 
junctivitis due to .V. tiussoyrilL 1 has been reionled by l.iegnrd and I^cndneu 
in 1911. * * 

Kver since the* clays ol Gtfsoin 111 1(170 lachrymal concretions have Inun tune 
to time been recorded, but tlieiv pauHsitic nature* was not ifcogm/ed until 
Gruby in i8.|8 iound that they wore really tungal in origin. 1 his liingus is 
known to be Cohnislrcptothrix fnersteri. 'J he concretions o» cur 111 the loun ol 
minute grains in the lachrymal sac, from which they tan easilv be removed. 

Ocular Moniliasis. *• 

Monilia albicans Robin, 1853, one of the organisms ol' tliru.sli,' may very 
rarely attack the conjunctiva, as iirst described by I’lchlcr 111 1 895. puses 
due to Monilui tropicahs Castellam and other species have been seen by us in 
Cevlou. 



3010 


DISEASES OF THE ORGANS OF SPECIAL SENSE 


Oeular Glenosporosls. 

So far, only one case ip the cornea is recorded. It was found in 19x0 by 
Morax. 

Oeular Sporotrlehosis. 

Sporotrichal infection of the eyelids, conjunctiva, lachrymal sac, and iris 
have been recorded, but are as yet rare. The first case was found in 1905 
by Danlos and Blanc, the second case in 1908, the third in 1909. Four cases 
were recoifleA in 1910, and three in 1911, and several in 1912. 

DISEASES OF THE EAR. 

The diseases of the ear in the tropics require more attention 
than has hitherto been bestowed upon them. The majority are 
believed to resemble those found in the Temperate Zone. A few 
remarks will be offered with regard to the diseases of the auricle, 
of the external auditory meatus, and with regard to ear complica¬ 
tions in tropical diseases. 

The Auricle. 

Deformities of the lobule are common among Indian girls and 
women, who drag thb lobule into a long, pendulous loop by means of 
heavy golden ornaments, or, failing these, by pieces of other metals 
or even wood. A similar condition is reported by Castdlani, 
Bland-Sutton, and others, as occurring among the Masai and the 
K ikuyu people of East A frica. 

Nepaul Tumour. -In 1833. Campbell, and in 1835, Bramley, drew 
attention to a peculiar disease of the skin of the auricle which was 
endemic in the village of Nilkantlin, situate in one of the Nepaul 
valleys, at the foot of the Sheopuri Hills. The disease begins as a 
small firm swelling of the skin on the external aspect of the auricle, 
which is elastic to the touch, and which increases until it reaches 
the size of a pigeon’s egg in four to eight weeks. It is adherent 
to the subcutaneous tissues, but is slightly movable. If it grows 
rapidly, the superjacent skin becomes bluish, and a painful feeling of 
tension is produced. If the swelling is punctured, a thick whitish 
fluid exudes. It grows until it reaches the size of an orange or of a 
child’s head, and it may attain such a size that it reaches to the 
patient's shoulder. After a time its contents soften and become 
absorbed, while the sac of the tumour shrinks, leaving the ear 
much*thickened and shapeless. Usually both oars arc affected, 
and sometimes a succession of tumours, ojie after the other, may 
take placfe. The causation is unknown. It is more common in 
women than in men. Campbell thinks that it occurs associated 
with goitre, which would suggest a parasitic causation, but Bramley 
is opposed to this view. 

It is curious that there is so little literature on this subject, and 
that neither Scheube j»or ourselves are acquainted with any further 
papers describing this disease. 

Lipoma.—Lipoma o t the lobule of the tsar, often on both ears, is reported in 
Lo&ngo. This tumour may reach the size of a walnut or a child’s head, and 
is thought to be due to the fact that the negroes bore their ears with thorns 
or with pointed strips of palm-leaves, which are retained in the lobe of the ear 
for some time. 9 
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Fibromata*. —We have often met with soft small fibromata 
attached to the lobules of the ears of tlie negroes on the Gold 
Coast, which can readily be removed. Perhaps the lipomata of 
Loango are really soft fibromata. 

Keloid. —Keloid is met with on the auricle in West African natives, 
arising after insignificant wounds, sucli as car-picrcing, etc., and may 
form large tumours. * * 

External Auditory Meatus. 

Foreign Bodies are commonly met with in the tropics, and may 
consist of animate objects, such as beetles, flies, etc.; or inanimate 
objects, such as pieces of wood, etc. Usually their presence can 
easily be determined by inspection, which should always be carried 
out before any treatment is resorted to. The first treatment should 
be to attempt to wa^h the body out of the meatus by means of 
hot boracic lotion and an ear syringe, unless the body be a pea, bean, 
or grain of maize, because tlic-e. would become swollen with the 
water. Under these circumstances, il is Jietter to instil some 
glycerine mixed Vi th a little rectified spirit and solution of cocaine, 
which causes them to contract, when a ranuTs-liair brush dipped 
in thick collodion may be carefully applied to the object. After 
waiting a little time for the eollodion to set, traction can be made 
and the object removed. Failing these, attempt* must be made 
to remove the body by Guye's fenestrated forceps. Politzrr's gouge 
forceps, TroltschV aural hook, an aural curette, or, in the case of 
impacted steel bodies, t he electro-magnet. Tf t here is much swelling 
of the mucous membrane of the passage, it may be necessary to 
apply a solution of cocaine and adrenaline, after which extraction 
may be attempted, it is often advisable to administer an anaes¬ 
thetic if a body is impacted in a child’s ear. If all attempts fail, 
an operation is necessary,which is generally performed by d taching 
the auricle from behind and exposing the bone wall of i lie external 
auditory meatus, a port ion of which is removed if necessary. 

Animal Parasites.- Apart from foreign bodies, the following 
animals have been found parasitic in the external auditory meatus: 
Cheyletidce : C. heylctus, ('. cruditus Sclirank, 1781. Tyroglyphida: 
Rhtzoglyphus parasiticus Dalgetty, 1901. Detnodicida: pemodex 
foUiculorum Simon, 1842. Larva? belonging to tlid Anthomyida:, to 
Sarcophaga carnaria Linmeus, 1758, to Wohlfartia magnified Scliiner, 
1862, and to Chrysomyia maccllaria Fabricius, 1794. 

Otomycosis.— Otitis externa parasitica, or otomycosis, is fairly 
common in the tropics* and is due to a number of fungi, amonjg 
which may be mentioned: Mncor pusillus Lindt, 1886; Lichlheimia 
corymbifera Cohn. 1884; Lichlheimia r< masa Lindt, 188O (these cause 
otomucormycosis); Saccharomyces ellipsoides Rhees. 1870; Monilia 
rhoi Castellani, 1909; Aspergillus fumigafus Fresenius, 1775; Asper- 
giUus niger von Tieghem, 1867: Aspergillus flames De Bary % 1870; 
Aspergillus malignus Lindt, 1889; Aspergillus repens Dc Bary, 1870 
(these cause otomycosis aspergillina). 
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These fungi cause mild inflammations of the external auditory 
meatus, and are found/lot merely in natives, but also in Europeans 
If they grow superficially, they cause no symptoms; but if they 
penetrate into the mucous membrane, they give rise to itching, and 
sometimes to pain. If they grow into the cerumen, they may give 
rise to blocking of the passage, and cause tinnitus auriimi and 
deafness. * 

On inspecting the ear, it will be seen that the wall of the auditory 
meatus is covered with a white oi black macerated mucosa. The 
diagnosis can be made by microscopical examination, and, if neces¬ 
sary, by cultivation. The treat me ill is to syringe with a watery 
solution of peroxide ot hydrogen, or peroxide solution (2 parts) and 
alcohol (1 part) once or twice a lay, lollowed by the insufflation ot 
boracic powder, or. if there i eczema, some boracic ointment. 
Damond recommends injecting 1 few drops of a dilute solution of- 
sodiuin iodide, followed by til* injection of the same amount of 
12 volumes hvdiogen peroxide. 

Hypersecretion. - Ewe^he secretion of t products of the ceru¬ 
minous and sebaceous glands uf the xternal auditory meatus is 
common in the tropics, and is probably in lured by some bvperiemia, 
perhaps in part du o 1mt.1tmg md jiartlv to the iiot, damp 

air. As ,i rule hot .us are afh giving rise to a sensation of 

fulness ,md heavin in he.nl ' ion in hearing, and tinnitus 

auriuin, and more rarely to uutnplioiiv while pain is rare, though 
neuralgia may or< ur, and rrllrx eoiighmg. The diagnosis is easily 
made by seeing the hiowiiish-red or bhu mass fllliug up the 
meatus. 

If the plug is soft, it c.iu ea-olv be removed by warm syringing; 
if hard, it requires to be softened bva warm solutionol bicaibonato 
of soda (20 grains to 1 ouiue of water! or glycerine oi borax, and 
then to In* remo\ed bv svringing. If dealings persists alter the 
cerumen has been n-moved, it is m*< e^arvlo inflate the middle ear 
by a Folit/.er’sbag, wlueli must be used with rare. 

Otitis Externa Circumscripta. Iloils din* to tin* entrance of 
pyogenic germs into a sebaceous gland or hair-follicle are not rare. 
They usually cause much pain, which is aggravated by moving the 
jaw or touching the auricle, and may cause toothache, salivation, 
and vertigo. 

The treatment should be to relieve pain by cocaine, and the 
meatus should be light Iv pat ked wit li gauze soaked in weak carbolic 
lotion. Later an incision may In* lhade into the boil with a Dundas 
Grant’s furuncle knife, and the meatus dressed with carbolized, 
glycerine, on gauze. To relieve llie irritable condition of the meatus, 
which often persists after the boil lias born relieved: a little cocaine 
or boracic ointment coiflbinod with lanoline may ho applied, and a 
general tonic prescribed. 

Otltitf Externa Ossificans. -Muller has described a diffuse inflammation oi 
the mucosa of the external auditory meatus in the tropics which often invades 
the pci iostcum and leads lo ossification, and may cause exostosis. 



EAR COMPLICATIONS OF TROPICAL DISEASES 


30x3 


Deaf and Dumb. 

The number of deaf and dumb people is relatively high in certain 
parts ol the tropic* -c.g., in Ceylon there are 9 deal and dumb 
males and 7 females out of io.ono prisms ol each sex. Jn India 
there arc 6 males and 4 females out of 10,000 persons of each sex. 
There is a deaf and dumb school in Ceylon. * 1 


M6ni£re's Disease. 

1 his disease, which is characterized by severe tinnitus, and vertigo 
is often met with in the tropics. Ft occurs esjiecially 111 planters, who 
are cxjxwd to the midday '■mi. 1 lie patients hopienlly recover 

on their return to the Template Zone, Jaugr doses of bromides 
are uselul. 
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Leprosy. 

Tlie lobule-> ol* the ear are especially liable to be .attacked in 
tubeiiidar lepto-y, and an- usually h it long and thiikeiied when 
t lie dist a.M* has ab.it ed. 

Quinine. 


The prolonged or rmi-idei .ddc 11-0 ol ipiinine may cause simple 
hyjieraniia ol the l.ibyi ml h, and may In associated wit IT middle- 
car conge-t 1011, a- deMiihed by Kirclmei. The symptoms are 
usually tinnitus auriuiu and deafness. It is lul.iteial, and comes 
011 gradually. I he (piiuiue should Im- -topped, and bromide of 
ammonium pre-mbed, and alteiward- eiiipiiiiine, as-,01 iated with 
bromide-, may he admim-lned. 


Arsenic. 

A native treatment loi i.ir disease in the Dutch Kast Indies is 
by the application of a powdi 1, W.u.mgangpiiher, containing some 
90 to <)() per cent, ol ai senioiis acid. Ai coidiug to Benjamins, this 
may lend to destruction ol the auricle and obliteration of the 
external auditory meatus, with sometimes ueriosis of the bone, 
and even fatal htemorrhage from the internal carotid artery.* 

* Malaria. , 

■Repeals! ot suppurative otitis, media lx mg (niistd by malaria cannot be 
act epted as proven, but intermit (till wtalgi.i, mtcin’.it lent aiisu ksol deafness, 
and labyrinthine vertigo may be ol malaual ongin, e-ptually il relieved by 
tpmiinc.” 


* DISEASES OF THE NOSE. 

Disease of the nose is intimately connected with disease of the 
ear. and to a less degicc with disease of the conjunctiva. The 
acute catarrhal rhinitis, or common cold, may be induced by pro- 
longed exposure to the sun’s rays, as well as to chills, and is in every 
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cafe an infection, though it is difficult to deteripiAe the actual’ 
micro-organism causing the disease. The commonest organism is 
the Micrococcus catarrhalis. The tropical affections, are, however, 
described in Chapin LXXXI., p. 1S75. 


REFERENCES. 


Eye Diseases. 


Castellani (1Q12). Journal ol Tropical Medicine. November i. 

Chalmeks an n Marsh a li. (lyi 8). Journal of Tropical Medicine and Hygiene, 
October 1, p. ujS. 

Daniels (1911)- Journal ol lropu.d Medirine and Hygiene, June. London. 

(Keratitis caused by '1 ryp.inn.-.otiics.) 

Denham, E. 13 . (1912). Census ol Ceylon. ColomlK). 

Elliott (1902-1010;. Numeii>us papers in Lhc Indian Med. Gazette. 
Elliott (1918). Brit Med Jm-.r May j and May 25 

Faber and Stakcke (190S). Nedeilaiulsch Tijilsoiirj.fi \on Genecskunde, 
No. 14, p. 1100. (Optic Aliophv in Trypanosomes.) 

Feiir (1907). Deutsche Mechanise he NNoeheusduift, No. 49. Beilin. 
(Atoxyl and the Optic Ner\ e ) 

Fuchs, E. (1911). Text hc»«dc «»l (plilhalmology. ‘Philadelphia. (An 
English translation ol Piolew>r Fuchs book, which is one of the most 
useful of tlu^ largei books on ophthalmology ) 

Gkkkf. K. (1909). Klinisehrs. J.dir. xxi ooc> (Traciloma ) 

ITakstok, G. M. (1012). Tiaiisactious ol the llong Kong Medical Congress. 
Hong Kong. (A most excellent paper dealing with a number ol tropical 
eye diseases.) 

Ir.LHsHKiMKK (1909). Munchenn Medizmisc lie Wmhenschnft, No. 24. 
(Atoxyl.) 

Jamieson and Lino-ay (i«»j<ii Jour. Royal Army Med. Corps. (Action ol 

Quinine on the Visual App.ii.itus). 

Landriko (1912). These de Paris, No. 3911. (L«*s Mvioscs Oculaircs.) 

Leber and v. J'kowazkk (1911) Arc lu\ tiir St lulls und Tropen-Hygiene. 
xiii. 409. 

Moran, V. (1906). Annales d'Ocuhsticpie, cxxxm. 394; (1907) tbid., cxxxvii. 
311; (1910) Bulletin de la Son etc- do i’.ithologie Exotique, May. (Ocular 
Manifestations in Trypanosomiasis ) 

Nattan-Larkiek and Monthus (I'ioH). Bulletin de la Sociftd de'Pathologie 
Exotique. (Intis and Trypanosomiasis ) 

Perry and Gasiellani (1910). Journal ol tropical Medicine. 

Sergent, E. (1909). Annales deVlnstitnt Pasteur, xxni. 2, 3. (Trachoma 
in Algeria.) 

Sisson, E. O. (1909). Ophthalmology, January. 

Talbot* f 191 8 ). Bull. Sot Med Ghir lntloc lima. June. 

Ulbrick, H. (1910). Bulletin de la Sociltl de Pathologic' Exotique, iii. 


WcOTv 


South African Medical Kecoid, 245-246. 


(Eye Affections in 


leprosy.) 

Yorke (iuii). Lancet, clxxx., (ioi'i) Annals of Tropical Medicine and 
Parasitology, No. 4, p. 585. (Cornea 111 Trypanosomiasis.) 


Diseases of the Ear. 

llRtMUtY (1835). Transactions Calcutta Medical Society, vii. 71. 

&icPBELL (1833). Transactions Calcutta Medical Society, vi. 428. 

'UntLLlGAN and Wingrave (iqii). Diseases of the Ear. London. (An 
•V.J.' jffacellent account of the diseases of the ear and associated diseases of the 
f jt, vjoose and throat.) 

? *Sotto», J.B. (19x0). Lancet, June xz. London. [(Deformities in Masai, etc.) 



.©IVISION 111.: SKIN DISEASES. 

Pyooknic Inkkctions. 

DiiKMATOMYCOSES . 

Mycktoma and Pahamycktoma. 
Derma rir is ViiNHNArA. 

U 1.CKRA riONS. 

DKKMAl'OZOIA^ES. 

J>vsii ikoses and Dystrophies. 

MlSCUU.ANKOCS I >1S11.\SKS, 

Cosuopoli tan Diseases. 


2015 




CHAPTER XCt 

PYOGENIC DERMAL INFECTIONS 


L J rchininn.ry rcmrii ks—ryogcnu 1 in 1 1-cl ion*. '1 lu- pvu&t's - The pyogenic iolli- 
ciilites— 'I lu* pyof'iTin ih*i matiti's- - Keierciices. 


PRELIMINARY REMARKS. 

In this chapter we begin a brief review of the more important skin 
diseases of t lie t ropjes. As tliis Manual is not a work on skin diseases, 
but is intended for the tropical practitioner, we have arranged these 
disorders from the standpoint of the practical physician, and have 
avoided a scientific classification. The chapters include pyogenic 
infections: fungal diseases, with the mycetomas considered 
separately ; the dennatites due to plants; ulcers: the dermatites 
caused by animals; disorders of sweating and of nutrition; and 
miscellaneous and cosmopolitan diseases. 


PYOGENIC INFECTIONS. 


The skin diseases which we gather together tinder this heading 
fire all caused by the pyogenic cocci, and may be distinguished as 
follows:-- 


A. Skin between the piim.iry lesions not inflamed: - - 

I. Non follicular- The Proses. 

II. Follicular The Polliculites. 

B. Skill primarily inllamed- The Pyogenic Dcnnatilcs. 


THE PYOSES. 

Definition. —A pyosj*. is a non-follir.ular dermal infection char¬ 
acterized by the appearance, on apparently healthy "skin, of 
vesicles or bulla*, the contents of which rapidly become puiulent. 
It is not associated with general symptoms, except slight fever 
in the early stages at times, find is due to the action of pyogenic 
miej-ocoeci. . 

Remarks.- The type of 1 his variety of dcrnuij affect ions is ‘ Pyosis 
tnansoni,' named in honour of Sir Patrick Mansou. Ci.C.M.t*. 

Varieties.-- A number of ‘pyoses’ air known to exist in the 
tropics, and these may be differentiated from one another as 
follows: - 
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A. Primary lesions usually small :— 

I. Situate 4 ypically in axillary and crural regions, with¬ 
out crusty lesions —Pyosis mansoni. 

11. Situate on arn^and legs, with thick crusty lesions— 
Pyosis tropica. * 

III. Situate on palms; rare; iui crusiy lesions —Pyosis 
ft'palmaris. 

B. Primary lesions usually large :— 

I. Typically bulla; without bright yellow crusts —;Pyosis 
corlctli. 

II. Typicidly large vesicles forming circular bright yellow 
crust s —Pyosis discoidcs. 

Pyosis Mansoni. 

Synonym.- Pemphigus conlagiosus (Munson). 

Definition. --Pyosis mansoni is a pyosis with primary lesions, 
usually small, but mixed with bulla; and affecting the axillary and 



Fig. 794.— Pyosis Mansoni. 


^kffoto-crural regions. It is very common in^thc damp regions of 
the tropics. 

'• Historical and Geographical.—This dermatosis was first described 
by Manson under the term pemphigus contagiosus. it is very 
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common during the hot season in China, the Malay Peninsula, 
Ceylon, and Southern India, and probably "in many other parts 
of the tropics. Castor has reported it from Burma. Very often 
epidemics occur among the crows of men-of-war stationed in the 
tropics, as observed by Clayton, or in oflices, as observed by 
ourselves. • • 

^Etiology.—Manson"found a diplococcus; other observers have 
described Leishmania-like bodies; in Clayton's and our experience 



Fig. 79 i a. —Pvosis Mansoni. 

Same rase as Fig. 794, buL more magnified. 


the examination of the contents of the vesicles shows the presence 
of cocci generally arranged iu pairs, and having often a gonococcus¬ 
like shape. They arc, however, Gram-positive, and in cultures 
present ail the characters of the Aurococcus aureus and albus. 'flie 
disease is probably spread by contact. 

Symptomatology.—-The affection has nothing to do with that 
group of diseases to which writers on dermatology apply the term 




2020 


PYOGENIC DERMAL INFECTIONS 


* pemphigus/ for it is much more closely related to impetigo, of 
which we consider it to be a variety. The eruption attacks gener¬ 
ally the axilla, the inguinal and crural regions, from whence it 
often extends to the abdomen and back and limbs, rarely affecting 
the face. It is extremely contagious, and is generally more severe, 
in individuals who perspire profusely and suffer from prickly heat. 
Hu: eruption is made up of flattened, roundish vesicles, which 
quickly enlarge to the siz«* of a small pea. Very large, flabby, 
pemphigoid bulla* may occur, but not very frequently. The 
contents are at first ti.uisparent. but soon become turbid. The, 
vesicles are often surrounded by a pinkish or reddish inflammatory 
halo. On being pi irked. the wsiele collapses. The eruption 
does not usually ailed t 1m* general In-all h. but may be very per¬ 
sistent, and ni.iN be followed 1 >\ uops of boils. As soon as the 
patient goes to the lulls or to a cool climate it disappear* spon¬ 
taneously. 

Unit tin- m.il.uk i-> ii.i ivl\ a ivj.r u| jaosu or impi-Ugo dm- to tin* usual 
jmi!>c*nK corci i- sini\\,i In. .omc i a .c-.s |iu-M-nlmg the .'\pual btilla- on the 
axillary legions, aiitl Miwn <iU«i m tluiiu*li inic-Iy ;it the siuiu- time boils 
on the amis and legs and impelanimal boons on tlie la< e. 

Diagnosis, litis is generally easy. the only difficulty being with 
chicken-pox. The absence of fever and the situation of the vesicles, 
which in pyosis matisoni usually appear in the crural or the axillary 
regions, however, should be sullirirnt to exclude this. The absence 
of crusty lesions differentiates tin- disease from the common type 
of impetigo i ontagiosa. 

Prognosis.- Ill' u uplion i-. \eiy persistent, blit does not affect 
the general health, except when complirnlions such as boils develop. 

Treatment. -In s«-\cie imm- in-nimeut by an autogenous vaccine 
may be tried. I.ocallv tin* alfecied regions should be disinfected 
regularly twice daily with a solution el perchloride of mercury (i in 
2,o(io), carbolic acid (j per cent.), p-unnugaiMte of potash (i in 
4,000), hydrogen peroxide fio percent.), eyllin (t m .',ooh lysol or 
lysoiorm (2 to 5 ptr cent.). Alier this the vesicles ate ]tricked, and 
the parts again w.ished with the disinfectant, an antiseptic powder 
being tlien tliickly applied, such as: - • 


\i ii'i l»a i (liia k 


I- mojilii n 
I a)i i \ i n. 

Dei main] 

Talc i \c-li 

In some patients a?i ointment (europhen, 2 per cent.; protargol, 
5 per cent.) answers better; the protargol ointment should never be 
useg for the lace in Europeans, as it discolours the skin after a 
time. It may be noted that tn out experience the white precipitate 
ointment (i per cent.), which is so efficacious in the usual impetigo 
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of tJffe Temperate Zones, has very little or no effort in pyosis man- 
soni. After the eruption has disappeared, jt is advisable to use 
some Condy’s fluid or other disinfectant in the bath to prevent 
relapses: and. if the skin is not too tender, a formalin soap may be 
regularly used. The underclothing should hi- regularly duftecl with 
one of the above powders. 

Pyosis Tropica. 


Synonym. —Pyosis Castrllami, Kiiruneg.ihi ulcer*,, Pyosis Caffra. 
Definition. —Pyosis tropica is characterized bv the presence of 
numerous crusty lesions on the legs and arms, mused by pyococci. 
Historical.— Under the name_ 


' pyosis tropica’ C.astdlani de¬ 
scribed in if)o() a skin disease very 
common in Ceylon and Southern 
India. In Ceylon it is called bv the 
natives Kurimeg.ila sore, ns it is 
especially common in that disirirl. 
Pyosis iropica IPas be»n irported 
Ironi other tropical countries It 
lias been observed, in j«ii-2. m 
Tripoli by G alibi and Sabella: m 
the Anglo-Kgvpti.m Sudan by 
Chalmers and O’ Farrell, in in 

South Africa by Kieoim. in ipih: 
and by Pijj er in ii)iN. 

etiology. The disease is prob 
ably due to the usual pyogenic 
cocci, and is allied to the. ordinary 
impetiginous and ecthvnutous 
conditions, tlimigh much more 
severe. Chalmers and O'Parrel 1 
grew an organism from their case 
which, differing somewhat hum 
the other species of auroeocciis, 
was called by them Aurococcits 
tropicus. It was held to be caus.il 
because a vaccine made from it 



rapidly cured the case, blit bad no 705— Pyosis Tropica. 

effect on a ease of Nile boils: but The white patches .ire in reality 
in other eases other varieties ©f thick yellow crusts. 


pyogenic cocci may be causal. 

Symptomatology.— The patient, generally a young boy or girl, 
though adults may also suffer from it", presents on the. legs, arms, and 
occasionally all over the body, except the (ace, numerous crusty 
lesions, occasionally rupia-like, of a dirty blackish or yellowish 
colour. If the thick crust is removed, a shallow ulcer with an 
irregular margin and granulating fundus will be seen, or a small, 
flattened, or hemispheric nodule the size of a pea, with a pinkish. 
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smooth surface. Besides these large lesions, small papulo-v^sicles 
and minute pustules are often present. The larger lesions are 
frequently surrounded by a halo of hyperpigmentation. There is 
severe pruritus. On healing, also, the ulcers and nodules leave a 
zone 01 hyperpigmentation or, more rarely, dv pigmentation. In 
chronic cases plaques of hyperkeratosis may develop, especially 
on the exterior regions of the arms and the elbows. 

Diagnosis. -—On superficial examination, the disease might be 
easily mistaken for frambeesia. In contrast to frambcesia, the 
ulcers are superficial, and the nodules, when present, are generally 
smaller, have no moriform .surface, and in scrapings from the lesions 
the Treponema pertenue Cuswdl.uii is absent. From scabies it is 
distinguished hv the absence of burrows and absence of the Acarus. 
From ecthyma, to which it is closely related, the condition differs by 
the fact tha«. on removing the crusts, besides the ulcerative lesions, 
rather largo, smooth hemispheric nodules may be seen. 

Prognosis.- -The disease i» very persistent, but the general 
health is not affected. 

Treatment, -It .'m- «hs) >n<- is uni properly treated, it has a 
tendency to become t hum? . Tiisom«*cases the opsonic treatment 
gives satisfactory results. The vaccine should be prepared with 
staphylococci grown fun the lemons. It has been used by 
Casteilani with good rvsul ■; in Ceylon in njio, by Chalmers and 
O’Farrell in 1913. and by Pijp»*i in 1918. Chalmers and O'Farrell 
gave with success 250 millions of .in autogenous vaccine to an 
adult, and repeated it in three days: 1‘ijpcr treated children with 
4 to 5 millions of an autogenous streptococcus obtained from a 
case, or by a mixture of streptococci and staphylococci. The local 
treatment consists in removing the erusls by soaking them with a 
salicylic, oil made, according to the following formula:— 

Acid 1 sal it vli< gr. xxx. 

Olci ru 1111 fj.s. 

Olci oIiv.t ad tjiv. 

or bv compresses soaked in hoi bori lotion. 

All the lesions are then disinfectwith a solution of pcrchloridc 
of mercury (1 in i.ooo), carbolic aci< (2 per cent.), cyllin (1 in 300) 
or permanganate, of potash (1 in 4,000). A slightly antiseptic 
ointment is then applied, such as curophen (2 per cent.), iodoform 
(2 per cent.), protargol (5 per cent.), calomel (5 to 10 per cent.). 
An ointment which in our experience is often efficacious is / 3 -naph- 
thol gr. ii.-v., acidi carbolici gr. v.ix., vaselini ad gi. 

Pyosis Palmaris. 

Definition. —Pyosis palmaris is characterized 1 by the presence of 
.'dimerous,^' discrete, conical, white pustules, which do not form 
! pjnists and which appear on the palms of the hands of native children, 
r ‘ Historical. —The disease was described some ten years ago by 
^Casteilani in native children in Ceylon, where it is rare. 
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Climatology. —So far it has only been recorded in Ceylon. 

/Etiology^ —Pyococci are present in the legions, but may not be 
the true cause. • * 

Symptomatology.— -With little or no* pruritus, discrete, conical, 
solitary pustules appear oil the palms of the hands. Thestrpustules 
do not coalesce or form crusts, and are not surrounded by a zone 
of hyperaemia. • * 

■ Diagnosis. —It is distinguished from scabies by the absence of 
the acarus, from ringworm by the absence of a fungus, and from 
syphilis by the uselessness of the specific treatment. 

Treatment. —Vaccines may be tried. 

Pyosis Corlettl. 

Synonyms. —Impetigo bullosa. Impetigo contagiosa bullosa of Corlett. 

Definition. —Pyosis corlctti is an acute, contagious, bullous pyosis 
beginning *on any region of the body, and characterized by the 
presence of medium-sized *and large bulhc arising on seemingly 
healthy skin, and.caused 1 >y '.l urocorcus'mollis* (Dvar, 1895). 



Fio. 796.—Pyosis Corletti. 


Historical. —In 1899 Corlett described a contagious bullous erup¬ 
tion as being endemic in Florida; later .Singh in India invited atten¬ 
tion to a similar disease. In 1912 Rcguzis described an epidemic 
among Europeans ip Cairo. In 1915 Chalmers and O'Connor gave 
a description of 'an epidemic of this disease as seen in the 1st 
Battalion of the Suffolk Regiment in Khartoum. 

JEtiology. —The causal organism so far found is Aurococcus mollis 
(Dvar, 1895). It is causal because (1) it is the only organism 
present, and is found in the youngest vesicles: (2) it was obtainable 
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from all the cases of the Khtatomn epidemic, and a similar organism 
was found by Coriettrbut not fully defined; (3) a vaccine prepared 
from it cureii the pat ients quickly. It is. of course, possible that the 
s.ane clinical correlation may be caused by various, as yet unknown, 
allied organisms. 

The Khartoum epidemic was traceable to a case of ' Nile boils,’ 
caused In*'the same oigauisin. 

Symptomatology.- The intubation period is unknown, but in 
some cases the initial lesion is a small papule on the head or chest, 
which is so quickly followed by an outbreak of bulke that the 
eruption is well developed m two days. 

The essential feature of the eruption is a bulla arising on 
apparently healthy skin, and measuring about 2 cm. in diameter, 
but associated with some much larger blebs measuring about twice 


this size, and also smaller bulke which rapidly increase in diameter. 

A bulla appears to s'ai t as a small vesicle situate in the epidermis, 
containing a clear, watery fluid. This vesicle rapidly increases in 
size until it forms a*bulla, the walls of which are,first tense and the 


contents watery, but later they become llaccid and the contents 


purulent. 

The; bulla bursts, the cbnniits escape, and the le-ions dry up 
and disappear, usually without foiming a scab, but in the case of 
the. larger lesions it leaves behind it a certain amount of daik dis¬ 
coloration of the skin, indicating the alfected area. 

If a bulla is pricked it is found to have a glazed, parchment-like 
base. The edges of the bulla are also ol>ser\ed to be undermined, 
and it is apparent that the increase in si/r from a vesicle or small 
India to a larger one is bv the spreading outwards of the edges. If 
scratched* excoriations and crusts arc formed, but crusty lesions 


are rare and, when present, onlv slightly developed. 

The hull;? are situate most abundantly 011 the thighs, back, and 
chest, and less abundantly on ihe neck. arms, and legs, and more 
rarely on the face and head. The axillary and scroto-rrural regions 
are singularly free from the disease, only one ease showing a slight 
amount of the eruption at the margins of the axilla;. 

Then; are no constitutional symptoms, and only rarely do cases 
complain of a slight amount of itching, which is probably due not 
so much to the eruption itself as to the rubbing of the clothing 
producing slightly raw areas where bulla* Yiave burst. When this 
takes place, small scabs are apt to form, especially if the patient 
scratches the area, but they are'entirely secondary in nature and 
not part of the true eruption. 

The differential leucocyte count based on i.ooo cells is:— 


• r 

Polymorphonuclear leucocytes.86*7 

Mononuclear leucocytes . .. .. .. 3*8 

Large 1 ymphocytes .. 4*4 

Small lymphocytes .. .. .. 3-2 

Eosinophilc leucocytes .. 1-9 


Total 


• • 


* • 


100*9 
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Diagnosis.— The important diagnostic characters of the eruption 
are the absence of constitutional disturbance, the absence of severe 
itching, the presence of relatively large bulla' arising from apparently 
sound skin and not surrounded by inflamed areola*, the absence of 
marked incidence on the axillary and seroto-nural regions, the 
absence of crusts and of streptococci, the presence of Aurococcits 
mollis, and finally the ready reaction to treatment by a vaccine 
prepared from this organism. 

^Differential Diagnosis.- The differential diagnosis must be made 
from impetigo contagiosa, dermatitis bullosa planlaris. pemphigus 
acutus, and pyosis mansoni. 

It can readily bo differentiated from impetigo contagiosa by 
the absence of crusty lesions as a rule, and by the fact that 
even when the youngest vesicle is examined by Sabouraud's 
methods no streptococcus can be found and only Aiirococcus 
mollis (Dyar). 

From dermatitis bullosa planting ii maybe distinguished by not 
attacking the soles of the feet as f.ir as has bo,en recorded, by not 
extending between the toes, and by the absence of streptococci and 
Epidcnnnfihyton cruris Castellani. 

From pemphigus acutus it can be recognized by the absence of the 
severe constitutional distuibaiii e. 

From ]>yosis mansoni it c.m be differentiated by the fact that it 
does not begin in the axilla* or scroto aural regions, and that it 
but rarely, and then lightlv. attacks those ]>arts which‘are the 
primary seat of Manson’s pyosis. 

The prineijial feature of the eruption in M.mson’s disease is 
flattened, roundish \esicles which enlarge to the size* of a small pea. 
while large, flabby, pemphigoid bulla- are lare: but in this eruj)tion 
large pemphigoid bulla* nr«* common. In Manson’s pyosis the 
vesicles are often surrounded by a pinkish or reddish inflammatory 
halo, which is absent in the present eruption. 

Complication. Eruptions of boils may occur. 

Sequela. -When cases are not treated by vaccine therapy there 
appears to be a liability to boils as a secpiela. 

Prognosis. —The prognosis is excellent, as the disease is rapidly 
cured by a combination of vaccine and local therapy. » 

Treatment.--- The best form ol treatment is to jvepare a vaccine 
which is to be administered in 200 and 450 million dpscs, with 
intervals of two to three days between each dose. 

In order to expedite the cuib local treatment is also useful, 
and this consists in pricking each blister and catching the exuding 
fluid on swabs dipped in 1 in 1,000 lotio hydrargyri per- 
chloridi. • ^ 

After pricking, each blister should be thoroughly disinfected with 
the same lotion, and be dusted with some antiseptic powder, the 
cheapest, but not the best, being boric acid, while the same jvith 
starch should be used for dusting the clothing in order fo attempt 
to prevent^the spread of the infection. 
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A vaccine prepared from a case of Fyosis corletti acts also generally on cases 
of Nile boils, and vice versa. - This is easily understood, as the two conditions 
are due to the same orgsyusm —A urococcus mollis (Dyar). 

Prophylaxis. —The important points in the prophylaxis are to 
realize that the disease may originate from a case of boils, may cause 
no symptoms, and may bo overlooked. 

• * Pyosls Diseoides. 

. Definition. —Pyosis diseoides begins as a generalized vesicular 
eruption <?f fairly large roundish vesicles, which rapidly become 
purulent and then dry, forming circular, discoidal, bright yellow 
crusts surrounded by a slightly hvpera*mic zone and associated with 
pyogenic cocci, and in the earlv stages often accompanied by slight 
fever. 

Historical.- This eruption was found by Castellani in 1914. [in a 
man in Ceylon, and again in the Balkans. 



*• tin 797. —Fyosis Discoidks. 

(From a rough sketch made by an Austrian prisoner in Macedonia.) 

4 

JEtiology. —Streptococci ard staphylococci have been found in the 
lesions. 

Symptomatology. —The symptoms may be discussed in two 
stages:— 

jffticular Stage .—There is a profuse generalized eruption of fairly 
large roundish vesicles! some of which arc flaccid. 

Stage of Discoidal Crusts .—The 'contents of the vesicles are at 
first ‘clear, but soon become purulent, and then dry up, forming 
circular, discoidal, bright yellow crusts, firmly embedded in the 
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deeper lava's of the epidermis, and often surrounded by a hyper cemic 
halo. When these firmly fixed crusts arc removed, shallow circular 
ulcers with shtffply defined edges arc produced. 

General Symptoms. —Constitutional symptoms arc of the slightest, 
but during the first few days of the eruption there may bo slight 
fever. 

Diagnosis. —The definition indicates the principal characters of 
the complaint. As regards the differential diagnosis, this must 
be made from chicken-pox, in which the bright yellow, discoidal, 
deeply attached crusts are absent. 

Treatment. —The treatment advised is 1 per cent, white precipitate 
ointment. 


THE PYOGENIC FOLLICULITES. 

These are pyogenic affections of the hair follicles caused by cocci. 
The following varieties may be differentiated:— 

A. Deep-seated in the hair follicle; occur anywhere- -Tropical 

boils. „ ■> 

B. Superficially situate in the hair folia 1 c; found on the legs 

and thighs —Purulent folliculitis of the legs. 

Tropical Boils. 

Synonyms. —Tropical furunculosis, Nile boils, Mango boils. 

Definition. —A tropical boil is a deep-seated purulent inflammation 
of a hair follicle due to pyococci. 

Remarks. —Furunculosis is very common in the tropics. It 
does not differ from what one sees in Europe except that it is often 
of much severer type, and has a great tendency to spread all over 
the body. The individual boils are frequently of very large dimen¬ 
sions arid extremely painful. There may be fever. The condition 
is very common in people who perspire much and suffer from prickly 
heat. 

/Etiology. —It is due to staphylococci. Carbuncle, especially of 
the neck and gluteal regions, with deep infiltration and multiple 
openings, is not rarely associated in our experience with ordinary 
boils. The so-called ‘ Nile boils ’ have been examined bactcriologi- 
caUy by Clialmcrs and Marshall and by Archibald, and havfc been 
shown to be generally caused by Aurococctts moll if (Dyar, 1895). 

E. Black describes under the term* furunculus conlagiosus ’ a benign multiple 
furunculosis observed by him in Brazil., 

#■ 

Treatment— The quickest and most reliable method of cure in 
cases of multiple boils is, in our experience, Wright's vaccine 
treatment, the vaccine being prepared from staphylococci isolated 
from the patient, or being prepared from organisms known to occur 
in a given district. When this treatment cannot be carried out, 
the administration of fresh yeast, half a wine-glassful twice daily, or 
of yeast preparations internally, will be found to be useful in some 
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rases —e.R., two or three ceridin pills twice daily, ltfhthyol tablets 
(gr. v.), twice daily, may also he given, or calcium sulphide (gr. £) 
may he administered, hut their beneficial effect is doubtful. Diluted 
sulphuric acid (m w.-xxx.), well diluted, every four hours may be 
tried. Occasionally a small boil may be aborted by applying a 
droplet of pure carbolic acid by means of a pointed pencil of wood 
drilled iiU6 the centre of the papule, or four or five drops of i in 30 
solution of carbolic acid may be injected beneath the boil, or 
Unna’s carbolic and mercury plaster may be used, or spirit of 



l r f«» 8 . — 1 *[ Kcr.uxi Fm lici-lius or inr Lkus anu Thighs. 

camphor may be applied several tunes daily. For old indurated 
boils the continuous application of a caibohe lotion (2 to 5 per cent.) 
on lint occasionally causes them lo become absorbed. Large boils 
in which Suppuration has taken place should be opened, blit it is 
a mistake to open them t».o soon- As a preventive, a salicylic- 
alcoholic lotion (1 to 2 per cent.), used after the daily bath, is 
advantageous, and it is also advisable to use a little Condy's fluid 
or cyllin in the bath. 

Stanoxyl by the mouth only is not satisfru tory, but is said to give good 
results when administered in baths. 
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Purulent Folliculitis of the Legs. 

Definition. —A purulent inflammation attacking many hair 
follicles of the legs and thighs. 

Historical and Geographical.— The conriit ion is extremely common 
in Ceylon and Southern India, in the former especially among the 
moormen.' It was investigated hv ('astellani some years ’ago. A 
very similar or identical condition has been noted by K, Cranston 
Low in Scotland in miners working in mines flooded'with water. 

/Etiology.-- -It is apparently due to the usual pyogenic cou i. 

Symptomatology.- Tin patient presents oil lus legs- espe< iallj 
the extensor region mmuious whitish corneal pustules. Kaeh 
pustule is pierced by a hair. Thepiistulrsi emain. as a rule, separate, 
do not increase nmiz.c to au\ extent, and do not coalesce nor fonn 
crusty lesions. After a time the skin oi the legs may show a 
peculiar parchment-like appeal am r. The examination ol the pus 
contained in the pustules shown the presence oi the ordinary 
staphylococci. , . 


Prognosis. -The disease, if left untreated, runs a very long course. 
Treatment.-— The treatment consists in depilation, application oi 
antiseptic dressings, and, later, the application of an antiseptic 
ointment or paste. In obstinate cases the. opsonic treatment. 


carried out with a vaccine picpaml fiom tin* staphylococci grown 
from the. lesions, gives good io-uilts. The following ichthyol appli¬ 
cation may he found useful: hhthyol. 2 drachms; glycerine, 


1 drachm: distilled wain to 1 mime. 


TiiK rvoc.r.Nir dkk.mai m-s. 

Definition. The pyogenic deimatites are inflammations pre- 
dominantly ot the siirlace ol the skin, which .ire caused by the 
pyococci. 

Remarks. The old teiin cc/mia w.is mtioducid hv .Ktius of 
Arnida. in tin- sixth 1 eiitui v I01 tlie hieakmg <>ut oi burning, 
itching, nou-ulcerating vesiiles, and was us«*d by Willan for an 
erupt ion of minut e vesicles, non contagious, closely ci owded t ogether, 
formingthin flakes .uni crusts when t lie fluid they» ontain is absorbed, 
and due to irritation whether internally 01 exlei natty applied. '1 he 
causes which Willan had in mind were meieuiy applied internally 
and the rays of the sun externally. 

After years of confusion the modem tendency is to consider that 
the word ' eczema ’ is a cloak foi igiioiaina . 

In lieu of it the woid* deimalitis 1 mav he employed, if by this is 
meant an inllamfiiation pi cdomiuantly ol tin* siirlace of the skin. 
So defined, dermatitis may he* classified into -' 

1. Dermatitis due to eliemn al • a uses. 

1. Dermatitis due to phvsit al 1 auses. 

j. Dermatitis due to parasites. 
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The term eczema should only be used when the practitioner is 
unable 1 o assign its proper cause to a dermatitis. The term is there¬ 
fore a cloak for ignorance of the causation of the dermal condition. 

In the present section wc are considering a part of the third class 
of dcrmatites—viz., those due to parasites—and in particular that 
subclass which is brought about by the pyococci. 

We, however, propose to further restrict our remarks to merely 
the streptococcal dcrmatites, and will consider them under two 
headings--viz.- 

Primary Streptococcal Dcrmatites. 

Secondary Streptococcal Dcrmatites. 

Tins Pkimaky Siki'.piococcal Dkki^titks. 

Definition.- -A primary streptococcal dermatitis is an inflammation 
predominantly of the surface of the skin, localized or generalized, and 
caused by streptococci. 

Remarks. -Streptococci appear to have been* first observed in 
cutaneous lesions by Crocker in 1881. and to have been later 
identified by Brockliart as Streptococcus erysipdatosus Fchleisen, 
1883. Later they were carefully described by Whitfield, Colc.ott 
Pox, and many other observers, including ourselves. Colcott Fox 
classified streptococt.il skin lesions with those which occur in the 
course of grave systemic alfectious, those which are lesions of the 
hypo lerm, those which are primary, and those which aie secondary 
cutaneous lesions. 

With regard to the primary streptococcal dcrmatites, these are 
sufficiently numerous, but lor our present purpose we will restrict 
our attention to those found in the tropics, which are dermatitis 
veldis, dermatitis pralensis, and dermatitis at pot if arm is, which may 
be distinguished from one another as follows:— 

A. Nodules not produced : — 

I. "Begins as a {largo blister or bulla, and forms a super¬ 
ficial sore wit h ragged edges, and a fresh clean floor 
in recent, or a parchment-like floor in old cases— 
t Dermatitis veldis. 

II. Begins as a small irritable papule or papulo-vesicle, 
which ulcerates, glazes over, spreads, and finally 
9 gives rise to an area defined by a raised margin, inside 
which are deep fissures and ulcerated areas, and often 
in later stages papillomatous outgrowths— Dermatitis 
pralensis. 

B. 'Nodules produced—Dermatitis cupolijormis * 

Dermatitis Veldis. 

» 

Synonyms.- - Veld sore, Barcoo rot. Gift zeer, Brand zeer. 

Definition. —A primary streptococcal dermatitis characterized by 
- the formation of a bulla, followed by a superficial sore, which 
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■ becomes very chronic, but docs not lead to papillary acanthotic 
formations. 

History. —For long the Bushmen of the region known as Barcoo 
River, North Queensland, have suffered from sores which they call 
Barcoo rot. In the Transvaal the inhabitants arc afflicted with a 
sore which they call * gift zeor' or poison sore, while in the Free 
State the residents are attacked by a similar sore which they call 
' brand zeer' or burn sore. 

^ In 1901 Ogston and in 1904 Harman reported upon these condi¬ 
tions under the name ‘ veld sore,' a term used by the English settlers 
in South Africa. Harman further proved that it was the same as 
Barcoo rot by the evidence of Australian Bushmen who had suffered 
from the one in Australia, and from the other in South Africa 
recognizing them as the same. In njr.) Black gave us his personal 
experiences of Barcoo rot. In 1917 Martin met with a similar 
condition in the Anzac Mounted Division operating in the desert 
east of the Suez Canal, and again it was recognized by the men who 
had seen or experienced Barcoo rot to be the same complaint. 

Climatology. —The disease is known to occur in Tropical Australia, 
South Africa, Egypt, and Equatorial Africa. 

/Etiology.-— Harman obtained staphylococci and streptococci from 
his cases. He was inclined to consider his yellow staphylococcus 
as the causal organism, and called it Micrococcus vesicans. but it is 
more probable that the causal agent is the streptococcus which 
may be known provisionally as SlroptoLoccus vesicans, and which may 
be only a synonym lor some more, fully worked out species such as 
5 . vorsatilis Broadhurst. 1(115. The disease can be reproduced in 
man by inoculating the fluid of the blisters 011 to a raw place in 
the skin. 

Pathological Histology.- -The Ircsh unopened blister lias been 
studied by Harman, who lound that it occurred in the layers of the. 
epidermis. The stratum conieum is laised, forming the roof of the 
blister, which begins as a cleft in the stratum lucidum. The epider¬ 
mis is never wholly absent from the floor, which is composed of 
swollen cells of the stratum lucidum and stratum granulosum. The 
dermis shows a model ate degree oi leucocytic invasion beneath 
the floor of the ulcer. Cocci in the form of diplococc\or short chains 
are found in spaces between the cells of the epidermis. 

Symptomatology. —The dermatitis begins by tlic patient feeling a 
pricking or burning sensation in qomc part of the laxly. On ex¬ 
amining this, he finds that on tiie site of some small abrasion there 
is a little blister surrounded by a hyponwnic zone. The blister 
quickly increases in size until it may attain that of a shilling, but 
more usually it grows slowly, and when the size of a sixpenny-piece 
is readied it usually bursts, setting free some sero-puruJcnt fluid 
and forming a superficial ulcer with a red floor and roundish or 
somewhat festooned margins. 

The floor of the ulcer remains dry like parchment. The ulcer may 
be painful, .but, especially at the beginning, there is frequently 
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more itching than pain: The proximal lymphatic glands flfey t>e 
enlarged. Several sych sores may be present at the same time. 
The hands, 1 forearms, feet, and legs arc mostly affected. Harman 
has scon as many as twenty such sores on one man. The duration 
of the affection varies between one and three months, but occasion¬ 
ally may last as long as six months. 

Treathitfnt.--- The correct treatment is by vaccines, cither auto¬ 
genous or from a locally prepared stock. The local treatment con¬ 
sists in keeping the sorer* dressed with antiseptic lotions, such as 
perchlorule of mercury (i in .j.oon), or in washing the sores with a 
disinfecting lotion, and then applying an antiseptic powder, paste, 
or ointment, such as europhen (i to per cent.), iodoform (i to 3 per 
cent.), protargol (5 to 10 per cent.), or calomel (5 to 10 per cent.). 

Barcoo Rot. 

For the reasons gi\eu above we consider Barcoo rot to bo a 
condition identical with dermalilis ’.•chiis. It must, however, he 
admitted that the descriptions given by some authors may include 
other conditions For example. Black described it as forming a 
crust which becomes larger, thicker, and harder until horny in 
consistence and difficult to remove. There is very little itching or 
pain. 

Pam states that the term ' U.»n nu rot ' U vt-iy loosely applied. Accoiding 
to lum the original * Jiartno rot ’ was seuiw Owing to the unpi »vrd 
conditions ot living sianvy disappraied, .nut the younnei Hush men applied 
the name to any sujkm hn.d olislinale son*. 'I wo conditions at least are 
now covered by the term: a seasonal slaphyloi oi e.al infei non, occurring 
generally in the autumn, and a deep-seated trichophytosis of the hands. 

Dermatitis Pratensis. 

Definition.- -Dermatitis pratensis is a primary streptococcal der¬ 
matitis character i/.ed by starting as a papule spi ending by ulceration, 
and forming in late stages .icauthntic jiapillary formations 

Historical. The disease has been studied by Castellani in Equa- 
torial Africa amd by Chalmers and Atclnbald 111 the Anglo-Egyptian 
Sudan. Wc give it the. name dermatitis pratensis to bring it into 
line w\,th the other dermalites. 

/Etiology.- -The causative organism is a streptococcus which can 
be found jn the polymorphonuclear leucocytes, in the lesions, and 
can easily be grown in pure culture. In some cases in the Anglo- 
Egyptian Sudan the oigauism olutaiued was Streptococcus versatilis 
Broadhurst, 1915, which is a normal deiii 7 .cn oi equine forces, from 
which the infection probably comes. Its causal lclationship depends 
upon not merely its presence in cases oi the disease, but upon the 
fact that vaccines prepared from it will quickly cure not merely the 
person from whom the growth was obtained, but other patients also. 

- Pathological Histology.- When se< t ions are made along a papillo¬ 
matous projection of the aranthotic variety il will be seen that the 
-outer covering is epidermal in nature, and that, superficially, it is 
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coveted by masses of scales, both on its free surface and on the sur¬ 
face looking towards another process. • 

This epidermis shows the defect of cornification called ‘ parakera¬ 
tosis’ by Auspitz, while with regard to the rate there is a certain 
degree of acanthosis. 

The curium is full of dilated vessel*., and is a No slight ly oedematous 
and fairly c**llular. * 

The cells consist of forms with a large, well-stained nucleus and 
a fringe of cytoplasm, which are supposed to la* derived from ion- 
nortive tissue cells. Plasma cells and mast cell** may also be seen, 
as I may an occasional polymorphonuclear lent ucyie. 



7 >><» --1U-KM\nns I’hmi nms 


Turning now to the non-p.ipi]Jom;itous regions, there is a well- 
defined epidermis with parakeratosis and acanthosis, while the 
cellular infiltration of the curium is denser. It is somewhat 
ccdcinatous. 

Raw areas show par.tkeratoses. which are distinguished by the 
extraordinarv development ol the acanthosis. 

in the region where the epidermis is missing all trace of a normal 
corium is lost superficially, and iis place is taken by a fihrocellular 
exudate. 

Embedded in this exudate can be seen the remains of the acan- 
thotic prolongations of t lie epidermal cells. • 

In this librocellular mass lie numerous bloodvessels filled with 
corpuscles, while patches of serous exud.it ion can also be observed. 

The cells of the mass are largely composed of the same cells as in 
the corium of other pieces, but the amount of polymorphonuclear 
• 128 
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leucocytes in certain regions, and iftore especially superficially, is 
marked. *■ 

In the deeper part of the seel ion isolated pieces of the ordirtaiy 
connective tissue of the coriiini can be seen, while finally, in the 
depth of the section, well-defined connective tissue is seen containing 
here and there scattered collections of cells of the same nature, as 
already described for other portions of the tissue. 

The sweat glands are much damaged, and surrounded by cells 
of the usual type found in these lesions. 

Still deeper one meets with fatly tissue, between the. cells of 
which lies an accumulation of the typical celK of the lesion. 

Symptomatology. —The eruption begins as a small pruriginous 
papule or papulo-\esicle, which increases in si/e and ulcerates, scabs 
over, and extends at its margins. When hilly developed it is 
surrounded bv a raised margin, behind which small papilla 1 may 
be noted, which in older t. ascs give rise to very distinct papillomatous 
outgrowths. The surface of the soie i> composed of deep fissures 
and a few ulcerated areas, which exude a seious fluid, which is apt 
to form crusts. These ulcerated areas and fissures are separated 
by other areas coated by a thin epidermal covering, which gives rise 
to a false pealing appearance. The whole condition spreads slowly 
from the margin. 

Diagnosis.- -1 his is Millieiontly oilceted by the table given on 
p. 2030. 

Prognosis.--'I he prognosis is good provided that the patient is 
otherwise hcaltliv. 

Treatment.- 'I lie best tnatnicnt is, without doubt, an auto¬ 
genous vaccine, but a polyvalent local made fiom local strains) 
vaccine acts quite well. 

We generally give m millions to comment c willi, then 50, and, 
if necessary, 100 millions. 

The .affected pari in chronic cases may be painted with iodine and 
a dry dressing applied. 

Dermatitis Cupoliformis. 

Synonym. —Tropical ecthyma (Castellani). 

Definition.- Dermatitis cupoliformis is characterized by com¬ 
mencing ffs dusky retl macules, which are follicular or perifollicular, 
which cither disappear or slowly become cupoliform nodules, which 
after a time break down and uk (aate. 

Historical. —This disease was first described by Castellani in 1914 
as seen mostly in Europeans in Ceylon. Subsequently lie met 
with the disease in the Balkans. « 

Climatology. —So far it is only reported from Ceylon and the 
Balkans. 

AStiology. —It is caused by a s>repiococcus belonging to the erysi¬ 
pelatous group (vide Chapter XXXVI., p. 929), which is named 
S. tropiems Castellani, 1914. 
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Symptomatology .—The disease begins as superficial, dusky red, 
follicular, or perifollicular slightly itching nfacules on the feet and 
legs. Some of these spots disappear, while' others become slowly 
larger, raised, hard, infiltrated, and cupoliform. reaching the size of 
a pea or a small cherry. After a time the centre of the nodule* 
breaks down and forms an ulcer, with a reddish floor and*umdermined 
edges. 

(b These ulcers are somewhat painful and very slow to heal, and when 
this does take place it produces patches of hyperpigment at ion. 
The course of the disease is very long, lasting at times more than 
a year. 

Diagnosis. —The characteristic features of the eruption are the 
presence of raised, hard, rather large cupoliform nodules, some of 
which show a central ulcer with undermined edges. 



Fig. 800.—Dermatitis Cupolifokmis of the Foot 


The differential diagnosis has to ,be made from* Oriental sore by 
the absence of 1-cishman-Donovan bodies. • 

From ecthyma it may be distinguished by the absence or rarity of 
the pustular lesions with a brownish crust. In ecthyma the initial 
lesions are always pustular, there being^generally discrete flat 
pustules; when tljesc rupture a brownisl crust is formed beneath 
which suppuration goes on. In the conditio^ known as ‘ ecthyma 
gangrenosum/ occasionally met with in cachectic children, especially 
during convalescence from varicella and other exanthemata, # thc 
initial lesions arc vesicular or pustular, and no nodules are present. 

In pyosis tropica the ulcers do not show undermined edges, and 
pustular leiions are present. 
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In purulent folliculitis oj the legs there are no ulcers, only pustules 
pierced by hairs being f prescnt. 

Prognosis. —'Hie condition runs a wry long course and is difficult 
to cure, unless treated by an autogenous vaccine. 

Treatment.-- -An autogenous vaccine is the correct treatment, and 
generally* produces a cure 111 two to three .'weeks. Local treatment 
by antiseptic lotions is also recommended. 


The SEiondakv Sikmmoicm< ai Dkkmaii'ies. 

Only two forms of this affection t oik ern us, and both are second¬ 
ary to infections with Epidernwpiiylou cruris Castcllani. They are 
dermatitis mterdigitalis ami dermatitis hullo-a plautaris. 

Thev may be diifenng ]>hasi > <•! the same aifeetiou. but they can 
be diifeientialed as follows 


A. Situate primarily between the toes. Bulla* absent— 

Dermatitis interdiuitalis. 

f t i 1 

B. Situate primalilv on the soles, Bulla- present— Dermatitis 

bullosa plautaris. 


Dermatitis Interdigitalis. 

Synonyms. Dermatitis imm-a ol the toes Mango toe (LeyIon), 
Frieiia (Brazil'. 

Definition.- Dermatitis mienhgit.dis in a sirej>to( oct al dennalitis 
second.iry to an infeet ion of tin parts hit wcui the toes caused by 
Epidcrmophyton critns Castcllani. 

Historical. This affection, which is popularly known m Ceylon 
as ‘ Mango toe,’ w.is tirsi brought into prominent e 1 »\ Sabouraud’s 
observation that the primary < .ms* was an mfet turn by Epidermo- 
phyton cruris Castcllani. In kjio ( astellam found th.it vny often 
there was a secondary streptm m < al inlection. 

A somewhat similar alLiitiun w.is «1««.( 1 ilu-d long ago hv Mai tin Costa 
in Brazil, who slated that dn loiuhluiii was \n\ tommoii among natives, 
who (.illcd it ‘ tncira,' lie believed it to t»u mused 1»\ the lie.iv\ pcrsjuia- 
tion, and au-umulalion ol dust and dirt In Iwcm the toes. 

Geographical Distribution.- It is extremely common in S011Ihern 
India, Burma, Ceylon, and many other tropical countries, being 
the cause of great disecnnfoil to Buropfcm residents, especially 
during the hot season. 

etiology.- - The condition sef-m.N to be a pyogenic infection, 
starting generally on slight lesions produced by a localization of 
Epidcrmophyton cruris Castcllani to the toes. This localization 
of the fungus w'as first observed by Sabouraud. •! he fungus per sc 
in this situation giveft rise to very slight symptoms \ ery often only 
some scaliness and pruritus. 

Symptomatology.- -The patient first complains of great itching 
between the toes, without then; being present any papular or 
vesicular lesion. On scratching to relieve this itching, portions 
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of th% epidermis become removed, and small, superficial, red, irritable 
abrasions arc seen. These become severer, ai\fl deep, extremely pain¬ 
ful fissures appear between the toes in almost all the cases. This 
dermatitis is difficult to cure, but disappears rapidly on the patient 
going to the hills or to Europe. It may remain quiescent for long 
periods, and then reappear again. During the periods of quiescence 
some pruritus may occasionally be felt, and the skin between the 
toes may easily crack or be slightly scaly. 

Treatment. —This consists in keeping the patient at rest for a few 
days, dressing the affected parts continuously with diluted carbolic 
lotion (J per cent.), or resorcin lotion ({, to 1 per cent.), and later 
applying a zinc oxide paste, hazeliuc cream, or a bismuth boric 
ointment (bismuth sulmitratis. gr. xxx.: acidi borici, gr. xv.: 
vaseline, lanoline, ail ,“Jiv.). The stockings should be white, and 
should be changed at least twice daily, and should be hoik'd before 
use. If a fungus is found in the lesions, an antimycotic treatment 
should bo carried out when the acute stage is over, or during the 
quiescent periods* by means of silver nit rut<* (3 per cent.), or a 
strong solution of potassium permanganate (gr. xxx. to *i.), 
painted on once or*twice daily: or tincture of iodine may be used 
if the lesions are dry and there are no exeorialions. 


Dermatitis Bullosa Plantaris. 


Synonym. -Foot-tetter (('antlie). 

Definition. Dermatitis bullosa plantaris is a s'reptoeoeeal 
dermatitis, often secondary to an infection of the soles of the feet, 
caused by Epidcrmnphytun cruris Castellaui. 

Historical and Geographical Distribution.- This affection was 


first described bv ('antlie in China, but cases arc met with in all 


tropical countries. 

Etiology. The disease is probably a streptococcus infection, 
one of us having isolated a very virulent stiain of the germ from 
tin* blebs of a number of cases. fn several of our cases tins strepto¬ 
coccus infection developed on some superficial lesions due to a 
localization of Epidermophylon cruris Castellaui to the soles. 

Symptomatology. -It commences with blebs on the sok'.of the 
foot. The blebs ultimately break, and bv-and-by Haro scaly flakes 
of skin form, and extend all over the sole and betweeq the toes. 
There is intense itching. ()cca«ionally the condition spreads to other 
parts of ilie. body. It usually dies away in the cold season, but 
recommences in the hot season. According to ('antlie, patients 
who have returned to Europe see their affection reappearing regu¬ 
larly every summer for ten or twenty years after leaving the tropics. 

Prognosis. — The condition is ol difficult cure, and relapses occur. 

Treatment.-— In the acute stage the patient must stav at com¬ 
plete rest, and antiseptic dressings, such as mercury perclilqridc 
(1 in 4,000) or carbolic acid (^ per cent.), applied continuously. 
Later a lead Jption (liq. plumbi, aq. destil. ad 5X.), and still 
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later some antiseptic powder (dermatol or zinc oxide) may be 
used. In our cases ointments were always badly borne, in 
mild cases we advise taking a foot-bath twice daily in warm boric 
(1 per cent.) or permanganate (1 in 4,000) solution, besides whicn 
the blebs should be pricked with a sterile needle and touched witn 
a solution of permanganate (gr. xx.-xxx. to si.), followed by dressing 
with zinc *oxide, dermatol, or some similar powder. 

If the eruption develops on lesions due to fungi, when the acut 
stage is passed off, an antimycotic treatment should be carried ou 
by applying with care, and very little at a time, a silver nitra e 
solution (3 to 5 per cent.) if there arc moist lesions, or tincture o 
iodine if the lesions are dry. 

Cantlie recommends the application of pastes and plasters as 
Hanson advisee the use oi a daily foot-bath of a 2 per cent, solution 01 
acid for half an hour. 
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Tropical dennatomyeoses—Tinea « ruris-- '1 uiea --Tinea albigcna—Tinea 

su Ik) uralull tropiralis- -'I nn-.i mgro (irunata- -'Iinoa capitis tropicalis— 
Tinea liarba> tropicalis- -Tii'caiiliomni- - Tinea unguium trupiealis—Tinea 
imhruala—Tinea nil or.set la—’hnea llava—Tinea nigra-- Krythrasma— 
blastomycosis—Sporutriehn-as- Crypt»n o«.rosis epidermica— Intertrigo 
sacchnrunmetn a ■ Aspergillosis- -1 Vinin illiosis-- Acladiosis—Crypto- 
loicosis epidermun I’mta 1 'iedra—Ti it houmosis— Rarer nodular and 
gummatous aifei turns oi hvpliomyi elal ungin— Keiereni es. 

Tkopicai dorm.it oiijvi oh s- that is hi sav. tropical skin diseases 
caused bv futitfi higher than b.uTena- niav!>«• classified as follows:— 


Tropical Dekmatomyc sks 

/■._ rur/i s C astellaui, 1905. i ominnn variety of 

I iiua (inns (dholueili hi. 

I-p. fmuch t astell.iui, 10117, \a defy of Tinea 
( 1 111 is. 

tubritm Castellani, ic/y, \ariclyof Tinea 
. rm is. 

T. ):"dc(<>rwiiH.\ (.isti ll.im, lyu, ^arni\ «l 
Tinea »runs. 

F. uuictai/vtui Ca-telloni, i<y.s, vanety oi 
'I inea cillia. 

/’. ti/hiycuuii .s Nii mienhms, i*»**7• 1‘mea albi- 
g< u.i 

]> to funt 7 . l-luui/hOi/i C.istillani, Tinea sabou- 

geiiu.s 1 -jndcrniophvtou lauili tiopii ails. 

Lang, 1S70, Iruho- 7 nxl'+nvw Castellani, i</X, Tinea nigio- 
p/ivlov Malmsten, 1X45, «ir. iu.it. 1 

Miirn\l>nimn Clrul)\, /'. .■ aidant mt Jo\eux, 1012 1 j? 

ii*4.t I nohuium Iindin, u/u 

/ .rr/lantnn lb id in, icinj,\ar. dunlvans j 
Castellani, 101 1 

/. 11 Wit l lialniem ami Marshall, 

/. discoid rs S.ilicmiaiul, igug 

I. rioluci mu ltmlin, 1911,1. var. hhar- \ 
toifinin<c( lialnieis.iiiiiMa«donald, 
tyis 

T.polygonum I'nlmul, iyon 

T. I'Ysiccutum 1 ’riluiru, 1 guy j 

iMurospormnJlavcsccns IMlorta, 1912, variety 
of Tinea < apitis and «oqwris. 

lEn. trnpualc Castellani, J914. Tinea im- 
II. Due to fungi of the | bricata. 

* genus Evdodcrmophy-* En. itidicmn Castellani, 1911, Tinea ini- 
ton Castellani, 1909 j bricata. 

lEw. castellanii 


a. 

me 

'6 

•i 

2 

M 

H 

£ 

4 ; 

C 

5 
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Perry, 1907, Tinea inter&ecta. 
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III. Bue to fungi of the | 

genus AT a l a a s c z i a \-M. tropica Caste-Hum, 1905, Tinea llava. 
Baillon, 18&9 

IV. Due to lungi 


genus C/adosponum 
Link, i 809 

V. Due to iungj of tlu- 
genera Suet liuroiHYces 
Aleyen, 185S, Cryp/u- 
coccwi Kiitzing, Coct 1- 
dioidcs Kixlonl and 
Gilchrist, 1897, Mo¬ 
nilia Persoon, 1797 


7 

ol the | L. mdnf.mii Cusfi-Ilam, u/15, 'I men nigra. 

I / ../ ... IV.. .... . ..... 


. t. imnlui’usmrniisi Vcidun, 1915, pci-uhai 
) nodular a fit-, lion. * 


Several 


spi-eic.- 
< h 
investigated 


some yl . ,• , f 

iv h H i. _in. oiiiplelelv ->.* 1 ‘A’ 


j’lilastcuny. o’sis. 


VI. Dm- to fungi ol the 
genus ,\u canha sen sit 
Into. Toni awl Trevi— 
sail, 1NN0, ami Cnhui- 
strepti •thru I ’i m 1 v 1 <ji 1 


r.V. nnnittiAFinm Dunhar.lt, 1859, eivthru.-.ma. 
.V. raroupcdui Prompt, lym, jiixtn articular 
nodules. 

.V. nvurti Venliin, 1912, nodular atfeition. 

O. U'Hiti < Oasiellam, 1012, tru-honiyiosis 
.i\i llani m. 

l/iihiii^ti I’inuv .iml ILivaut, 1900, nodular 
- .1 Ih 1 lion. 


VII. Due to lungi of tin- 
genera Sporofru hit 111 
Link. 181 <0, Umii'fii'M 
V uillcuuu, nriii, / u 
an Hot ha mint'. I'uiov, 

hjii, St'ipul.ni‘'p<it. 

Daim.-i, 11/17, ( 
spmntm Link. i>o.j, 
Airtinmunm Link. 
1809, .It lad mm Link 
1 So 9 


fSpoiolrtt hum In unmtimi M.ilru- 
1 hoi •mil Kamou.l, 1905 
5 . at hi uf, 1 I lekt.n 11 amI lViknis 
moo 

S. ctf.li h'iilt \ Sjilcinlon-, 1011 
.V null 1 itiii ('asti-lLiui, 11/.8 
II1 mi spurn tltllulu \ uillt-nun, 

I.JOO 

h'n,ml,i'lfmmi;i(\ hrunlti I’mov 1 . 

mil ’ : ,\ an ™' 

Siopttluriopsis hlurJii Matru. lmt, H’ 1 s .° 

‘ * gummatous 

t litiloi.pc'imm iiiiit’di’iisiitritiif.i' | *’ < l lollh ‘ 

Vei.Iun, lyi.t 

.hitithi'ii: lU'tiiliiiin J’ii ov. 1010 1 


\ .indies oi 
1 sporotri- 
’ 1 hosis loun.l 
I in the 
J tropics. 


j 


\ 111. Dut- to lungi ol lie- 
genera . / i/v 1^1//its 

Aluheli, 1725. , 87 /i/x,- 
matocystis ti.nmi, 
1869. M tt if u t ell n 
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A. burbot Castellam. 1907, Aspergillosis of 
hairy parts. 

P. harber Castollani, 1907, Penicilliosis of 
hairy parts 
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.. X. Due to fungi of the I 
genera , 


Aspergillus Micheli, 1725 
Penicillium link, 1809 
Monilia Persoon, 1791 . 1 
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determined 


Behrend, 1890 
XU. Dntf to fungi of the 
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varie¬ 
ties of nodular 
trichomycosis. 

'u<? to fungi of the! 

* genus Pityrosporum {.Pityrosponm canthet Casteilani. 1907, variety 
Sabouraud, 1903 J of tropical seborrhona. 


From the above table it will be seen that tropical dermatomy- 
coses sensti stricto —viz., occurring only in the tropics—are com¬ 
paratively few. Most of them are endemic also in temperate zones, 
though occurring there rarely, or at any rate less frequently than 
in the tropics. We may mention as examples tinea cruris and 
Madura foot. The same remark, however, applies to every other 
branch of tropical medicine. 

The frequency of dermal (mycoses in the tropics is probably due 
to the hot, damp climate being very favourable to the growth of 
vegetal parasites. 


TINEA CRURIS (DHOBIE ITCH). 

Synonyms. —Tinea tropicalis. Tinea inguinalis, Tinea axillaris. 
Eczema marginatum. 

Definition.— The term ‘ tinea cruris ’ indicates a group of epider¬ 
mophytoses and trichophytoses which are clinically characterized 
by their tendency to develop on the scroto-crurad and inguinal 
regions. 

Historical and Geographical. —Tinea cruris is extremely common 
all over the tropics: it is met with also in subtropical regions, and 
in temperate zones, being first described by Hebra in Europe under 
the name of eczema marginatum. In 1905, Casteilani, as the 
result of the investigation of numerous cases, came to the conclusion 
that it should be separated from the ordinary forms of tinea corporis, 
and MacLeod suggested the name tinea cruris for the affection. 
For the fungus most frequently found in such cases, characterized 
by thfc yellowish cultures. Casteilani used the name Tricfrophylon 
cruris. Pernet found and described a fungus for which Casteilani 
suggested later the name Trichophyton perncti. In 1907 Sabouraud 
investigated, in a complete manuqr the < ondition in France which he 
called tinea inguinalis. There can be no doubt that tinea inguinalis 
and dhobie itch, or tinea cruris, are the same entity, as Sabouraud 
and Pinoy, having compared cultures of Epidcrmophyion cruris 
isolated in Ceylon #rith those found in France, *have found them 
identical. 

Castellani’s further researches have shown that other fungi 
besides Ep. cruris may give rise to tinea cruris, each species giving 
rise to a slightly different clinical variety of the eruption. 
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TINEA CRURIS (DHOBIE ITCH) 

iBtlology .—According to Castellani’s researches, at least three 
different species of Eptdermophytons and one of Trichophyton may 
give rise to the' eruption— Epidennophyton Cruris CasteUani, Ep. 
pevneti CasteUani, Ep. rubrum CasteUani, and Trichophyton nodo- 
formans CasteUani—and there are probably several other.not yet 
described species. 

The description of these fungi is given in Chapter XXX\£IJI. (see 
p. 1014). Attempts at experimental reproduction of the disease 
made by Sabouraud and one of us in human beings and monkeys 
have failed. 

Symptomatology.—The term ‘ dhobie itch ’ is used very loosely in 
the tropics by the lay public to denote practically any pruriginous 
skin affection. The term is, however, specially used to denote a 
form of severe pruriginous affection which mostly affects the 
inner surface of the thighs, occasionally the axilla?, and, in stout 
women, the regions under the breasts. It is in this stricter 
meaning that the term is used bv medical men practising in the 
tropics. 

The clinical fdhtures of the .affection correspond to Hebra's 
* eczema marginatum.’ In a well-marked case the perineum, 
scrotum, and the inner surface of the thighs present large festooned 
patches, with an elevated abrupt margin; the whole of the patches 
are bright red, or, in a later period, the margin only is red, while 
the rest of the patch is of a fawnish colour, or even of normal colour. 
The pruritus is unbearable. Owing to scratching, a secondary 
pyogenic infection or an eczematous-like dermatitis may develop. 
The disease, if not properly treated, is extremely chronic; the 
condition improves during the cold season, but gets worse again 
during the hot months. Patients who suffer badly from dhobie 
itch may get almost well in a few days, without any treatment, 
on going to the hills; on returning to the plains the pruritus and all 
the other symptoms reappear. The affection has been known to 
last for many years. It is to be noted t hat after a t ime the eruption 
may spread to the other parts of the body—the abdomen, the 
trunk, legs, etc. In such situations it may develop in rings, or 
may form solid elevated dark red patches; while the disease may 
be clinically indistinguishable from ordinary tinea circinata. In 
some cases, though rarely, the eruption starts first on the chest 
and arms, and from there spreads later to the armpits and cruro- 
inguinal regions. * 

Clinical Varieties.—The above*description mostly applies to the 
disease as produced by Epidcrmophyton cruris, which is the com¬ 
monest fungus fouhd, and by Ep.perneti. In the cases due to Ep. 
rubrum the affected parts often present from the very beginning 
an eczcmatoid appearance. The edge is pcfh&ps not so raised a& 
in other types of tinea cruris, but very abrupt. made up of numerous 
rather small, closc-set papules, covered at times by minute bloody 
crusts due to scratching. The eruption may also be jpresent in 
the shape of large complete or incomplete gyrations enclosing normal 
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akin, or solid patches may lie seen. The variety due‘to Ep. riibrutn 
lias groat tendency to spread to other regions of the body. 

In the cases caused by Trichophyton nodojortnans the eruption 
has thick elevated margins, and along Ihe edge deep-seated nodules 
resembling 4 blind boils ’ are pic’-ent. the fungus being capable of 
attacking the hair Ifolliclcs [and having Ipvogenic properties. The 
infection ihay spread from the inguinal {regions to other parts of 
the body. \Vo have seen a {rase presenting a nodular eruption due 
to this fungus jn the [groins, and at the same time presenting a 
typical lcerion barbie due to the s;,ine org.inis-in on lh< riglit clieek. 



Fio Soi - Diiowk 1t«'h oi- imf Cki ko-Im.i jnm Kkoions; Tixi:a Ckukis. 

From tin- s.uuc i .*m- (tin n/m/ tniii C.istcJl.uu) as 

<-■1 jil.itr. 


Regions, of the Body affected.- The eruption. as already stated, 
is generally localized to the <ruro-inguinal and axillary regions, 
hence the name 4 tinea cruris sen iuguinalis but the same, fungi 
may spread in many eases from those regions to any other part of 
the body, except tin* scalp. In some few cases the. eruption may 
first appear on the arms oi chest, etc., and then sje-ead to the groins 
and armpits, or may never affect these regions. Hence the terms 
'tinea cruris’ and ‘tinea inguinahs 4 are not altogether appro¬ 
priate, and the term ‘ tinea tropiealis,’ or the native term * dhobie 
itch,’ might be used as general terms to rover all the localizations. 

A localization of great importance no*rd by Sabouiaud, and later 
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by Whitfield,'is when the fungi invade the skin between the toes 
(tinea in^erdigilalis). In this situation the fungus -it is generally 
Kp. cruris -may remain for year.*', the lunges per sc giving rise to 
practically no objective symptom, except pci haps a little scalinei-s. 
but generally induces very severe pruning, especially in the hot 
weather. Tiiis localization of the fungi]*' is olt» u th<* starling-poinl 
of secondary bacterial affections causing a most distressing der¬ 
matitis, known to the planters by the name ol ‘ mango toe.’ and 
already described on j>. 

Communicability. 1 ’iuea mil is is known m th«* Hast as dhobie 
itch, from 1 he popular belief that it is (oiur.Kied liom linen which 



J'xi;. St*j. -hnoiui Inn *> \\ui.\kv i\i ■ i-in-s: Iim v \xii.l<vkis. 

c.lst* *1 !!•* In / I wr 1 ' (*.I* u IIjui. 

has been < onlamiuated \\liib* being washed by the dholue (native 
luundrvmanh As to how lar this belief is con eel we art* not in a 
position to say. We ha\e never succeeded in finding tlie fungus 
in clothes newlv received fiom the dhobie, either microseo]>ically 
or by inocul.iting small portions c»f the linen in sug.ir media. We 
are, however, me[ined to think that the populai belief may to a < er- 
tain ext cut be correct. We have been told by old suffeieis from 
dhobie itch, who used to he frequently reinfected, that on their 
ceasing to give their clothes to the dhobie, and having them washed 
in the house instead, the disease did not again affect them* In 
Colombo dhobies are in the habit of washing the clothes in a lake. 
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or in small pools of water more or less stagnant. lt*is certaih that, 
clothes belonging to, infected persons are washed together with 
other clothes. Dliobic itch is very contagious; true epidemics 
occur in schools and among soldiers in barracks. 

Prognosis.--—If the affection is not energetically treated, it has a 
tendency to become very chronic and last for years. Occasionally 

the eruption spreads to the whole 
body, forming rings or solid patches; 
at other times a distressing der¬ 
matitis develops on old dhobie-itch 
patches, due to scratching. Tinea 
cruris may disappear during the 
cold season, or when the patient 
gnes to the hills, only to reappear 
as soon as the Hot season com¬ 
mences. During the period of qui¬ 
escence the skin of the affected 
regions often shoe’s a brownish dis¬ 
coloration, furfuraceous, somewhat 
similar to*crythrasma. 

Diagnosis.—The diagnosis is easy 
in recent cases, the festooned 
appearance of the eruption, limited 
bv a sharp, elevated, bright red 
edge, being quite typical. In old 
cases, especially when secondary 
lesions due to scratching arc present, 
the diagnosis may be very difficult, 
the affliction being often mistaken 
for eczema. 

Tn doubtful cases the micro¬ 
scopical examination will be of 
great help. It must, however, be 
noted that in old cases the fungus 
may be extremely scarce, the myce¬ 
lium being practically absent, and 
„ _ , only a few spores being found; it is 

well to take,.he yrapings formicro- 
Tinea Akillaris. scopical examination from the edge 

Case due to [Cpidermophy/on of the eruption. The differential 

crurts Castella.ni. diagnosis must be made from ery- 

thrasina, intertrigo, and eczema. 



In erythrastna the patches have a fawnish or dark reddish colour, 
and present often a fine pityriasic desquamation; the eruption is not 
limited by a raised usd edge; the fungus Nocardie tninuUssima 
Burchardt is quite different from’thc fungi found in dhobie itch. 

iMeririgo is very common in the tropics, especially in corpulent 
persons. The lesions are very superficial, have not a festooned 
contour, and the margin is not sensibly elevated; no Epidcfmophyton- 
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or TrichophytdH-like fungi are found. Saccharomycetic intertrigo 
is rate; there is no elevated margin, and the fungus is found to be a 
Saccharomyces (S. samboni ). 

Primary eczema of the scrotum, and of the skin of the thighs in 
contact with it, is as frequent in the tropics as it is in tefnperate 
zones. The eczema is generally of the moist variety; the moist 
surface, the absence -of the festooned elevated margin, distinguish 
it from tinea cruris. As already stated, however, an eczematous- 
like dermatitis due to scratching often develops after a time on old 
dliobie itch lesions. 

Diagnosis of the Toes’ Localization .—The complaining of severe 
itching between the toes, even if there are no objective symptoms 
whatever, should in the tropics always arouse the suspicion of a 
possible local fungus infection, especially if the patient suffers at 
the time, or has been suffering, from tinea cruris, and scrapings 
should be made and examined microscopically. It* is important 
to make the diagnosis, as by treating the condition the develop¬ 
ment of that distressing dermatitis known as mango toe (sec p. 203C) 
may often be prevented. 

Treatment. —Our usual line of treatment is as follows:— 

Mild Cases .—A resorcin salicylic ointment applied twice daily: 
Resorcin, 3i.; salicylic acid, gr. x.; vaseline, lanoline, aa 3iv. 
Tincture of iodine also is very efficacious, but induces a certain 
amount of smarting, and must be applied with care and 'in only 
very recent cases with no eczematoid lesions. In some cases we 
use Vlemuickx’ solution or lotio calcii sulphurati (slaked lime 4, 
sublimed sulphur 4, distilled water 35; boil together, evaporate, and 
filter to produce 20 (if solution), pure or diluted. A sodium hypo¬ 
sulphite solution (sodium hyposulphite Jii., aq. Ji.) may also 
be used. 

Severe Cases .—We use a chrysarobin ointment (2 to 5 per cent., 
a good formula being chrvsarobin gr. x.-xxv., unguent urn zinci Ji.). 
The result is generally fairly successful. The patient should be 
informed that the medicine stains the linen, often irritates the skin, 
which may become oedematous and dusky red, and that occasionally 
unpleasant evidences of absorption may take place, with fever, 
diffuse erythema, and hacmaturia. Chrysarobin should never be 
used when there is some affection of the kidneys. The irritation 
induced by the chrysarbbin ointment may be allayed by calamine 

lotion, lead lotion, or an ichthyol ointment 1 per cent. 

• 

Chrysarobin is obtained from araroba, which is known by the name ot 
‘ goa-powder * all over the East. The crude goa-powder, partly dissolved 
in vinegar, is often used, but frequently induces very severe inflammatory 
symptoms. » 

In obstinate cases we use local applications *>f turpentine-oil in the 
morning, and at night a resorcin salicylic ointment; ii the parts are much 
inflamed, at night simply a boric ointment. This treatment gives apod 
results. Turpentine is generally well borne, bui patients often compUm of 
a smarting and burning sensation a quarter of an hour after the application- 
Exceptionally one meets with patients who cannot stand turpentine. 
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Cases complicated, with Eczematous Dermatitis and- Fissurev. — In 
such cases, in our experience, it is belter to use q,t first a soothing 
treatment by lead lotion, or a dilution of resorcin ($ to 1 per cent.), 
or glycerin, boraris in rose-water, with the object of first healing 
the eczematous lesions. Later, to the rhagades which so often 
develop in the inguinal regions, w«* apply a solution of nitrate of 
silver (arg.-nilr., gr. v.-xv.: sp. .eth. uitr., ji.l. We touch with this 
solution the lhagades and the moist parts: this application is some¬ 
what painful, but the pain soon disappears, and the fearful itching 
is relieved almost immediately: moreover, the nitrate of silver 
destroys the lungus. At night we. apply? a mild ichthyol ointment 
(1 per » ent.) or hazeline cream all ovei the eruption: as soon as the 
parts have become les*. moist,\u- begin the « hrysarobin treatment. 
A precaution, which must al\\u\s be obsened dining and after the 
treatment, to pie\em lemlectinu is to dust all the undergarments 
with antiseptic powder toi instance, Munson's powder (ac. bor., 
zinc. ov. amvli. aa p. .cq.t: salic\lic powtler (ac. salicyl., gr. x.; 
talci venet.. 5U; menthol pnwdt r (menihol, gr. ( v.: alcohol, q.s.; 
talci venet., ?,!.■: deimatol powdet (dermal ol, gr. x\.: lalci, ?,i.) 
It is advisable to wear small bailung-pants, which can be washed 
in the house. 

Treatment of (u-neralred Phobic Itch.- When the eruption is 
diffused all over the body, tin* simplest treatment is as a rule, the 
appheation oi ir. iodi or lm. mdi, treating only one portion at 
a time A chi vs.11 ohiu null mein (2 to 5 p»-r 1 ent.i may also be used. 

Treatment of 1 Undue fti/i Imalred in the Toes.- 1 huing the quies¬ 
cent periods, or when then- i-. onlv pnnitus and a little scahness, 

tincture ol iodine maybe used, or an 
alcoholic solution of salicylic acid 
(2 per cent.). When there are acute 
■Ainptoms of deimatitis. the treat¬ 
ment must lu-at lirst a soothing one, 
as dc-i 1 ibnl on p. 2«> 57. 
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^ TINEA ALBA. 

Remarks.- -Tinea alba is in reality 
onlv .1 form of generalized dhohic itch: 
tin* tcTin is applied to various diffuse 
li n hophytie and e]>idenno]>llytic con¬ 
ditions which give a white powdery • 
appearance to the skin of the natives. 

Historical - -This condition was 
first described by Csfcstcllani in 1905 in 
Ceylon. Cases have bern recently reported by I’ijper in South Africa. 

/Etiology.— The commonest fungi found are Epidermophyton 
rtibrjtm Castellani, 1909, and Atrichophylon maejadyeni Castellani, 
1905 ( Trichophyton maejadyeni) , the description of which is given 
on pp. 1009 anil 1016. 
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TINEA ALU A 


Symptomatology. —The arms, legs, chest, and occasionally the 
whole body, present a diffuse eruption of while powdciv appear - 
ance, this being due to 
the very numerous small 
white pityriasic squamae 
present. The margins 
of the eruption, when 
the causative fungus is 
Bp. rubrum, may be dis¬ 
tinctly raised and dotted 
with minute, closc-set 
papules. 

Coarse and Prognosis.-— 

The course is very chronic. 

Apparently the fungi have 
a disturbing action on the 
production of pigment in 
the skin, and af^er some 
years white loucodormic 
patches may develop, 
in which no fungus is 
found. 

Diagnosis. —This is based 
on the diffuse eruption 
with the abundant tine 
pityriasic desquamation, 
and with well-marked limits 

—and the microscopical 1<K . AL ‘ H „ ni,E Tfl 

1 i-tiim Casteli/ 




examination. It is quite easily 
distmuMslied from tinea im- 
hiienta by the squama- being 
pilynasie. vnv small, easily 
detached. In leucoderina the 
surface is smooth, no squamae 
being present and no £ungus 
found. As already staled, 
however, if the crypt ion is 
left untreated for a long 
time, leucodermic patches may 
develop. 

Treatment.- The best tirai¬ 
ment is by a chrvsarobin 
ointment* (2 to 5 j>er cent.), 
applied with the precautions 
already mentioned. Tincture 
of iodine and liniment of iodine 
may also be used. 


Fig. 806.—Tinea Alba, 
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' TINEA ALBIGENA. 

This trichophytosis was first described by Niciiwcnhuis in Java. 
Nieuwcnhuis’ researches have been confirmed and enlarged by 
Jeanselme in Tndo-Cliina and in Siam: in the latter country the 
disease is known as khi. The disease is fairly common in the Malay 
Archipelago, and is occasionally met witli in Ceylon. 

AEtiology. —The affection is due to a Triilwfkyton first described 
by Niciiwcnhuis— T. alhisciums Nn nwenhnis. 1007. 

The spores in fresh prepai.it ions limn scrapings arc almost always 
absent; the mycelium tube" are straight, occasionally showing a 
double contour: they uc often dichotomous Niciiwcnhuis has 
grown the fungus, using Sabouraud's siig.u media: the growth is 
very slow: the u>loiii»s are whin-di, and show a powdery surface. 



I io. >«i; - Tima .\i rn.v.NA. 


Symptomatology.— Hie eruption gtncialh ailuts the palms of 
the hands and the soles of the bet. but may extend to the fore¬ 
arms and legs, and rnav affect the nails. It begins witli 1 lie* appear¬ 
ance of small prnriginous spots on the palms and soles: the 
epidermis becomes raised, and bulla- dexelop, containing at first 
clear serum; the bulla: break, and tin- skin iemains dry and peels 
off j,the parts remain tender, and lime is dcs<juama1 ion and pruritus. 
A process of diffuse keratosis develops, the palms and soles becoming 
double their usual thickness: deep jfissuics may l.e burned at the 
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natufal ioldS? Several horny semidetached discs can often be 
seen at the dilated orifices of the sweat glajids. The affection is 
very chronic: it may begin in youth or in adult life. After some 
time a process of apigme.ntation of the skin sets in. white patches, 
leucoderma-like, developing, and extending often to thedegs and 
arms. 

Treatment. —Tincture of iodine and chrvsarobin ointment (ito 
5 per coni.) answer fairly well, but the apigmented patches are not 
cured. 


TINEA SABOURAUDI TROPICALIS. 

This ti ieliophytosis was fir si described by S.ibouraml in patients 
returning from lndo-f.hma. Japan, and Tonkin. We have set’ll a 
few cases ill Ceylon. 

./Etiology. The disease is caused by the lungiis Triihophylon 
blanchardi Cast cl lam. 1005 (synonym. V. snbouraudi CasieHani, 
■ The teim T. sabourinuii caniioi be applied to this Tricho¬ 
phyton, as this liyinr h<is already been usedjor another T.richo - 
phyton -T. snboitrmtdi K. IM.uii haul, 1405. I'hi*, iungus cannot be 
grown 011 Sabouraud’s media’ or any oilier media we have tried. 
Microscopically the myc elinl tubes do not show a double contour, and 
are not \eiv straight; they an* often banana-shaped. The seg¬ 
ments of the mycelium aie all sepaiatcd: the nruelial spores are 
roundish, aiul are shed without lorming a lilamt lit by their-union. 
They are ot various sizes. 

Symptomatology.- 'I he ci option generally commences on the 
uncovered parts ol the body, generally on the legs: the patient* 
often state that they think the disease is due to prolonged immer¬ 
sion in stagnant water, lhe alfection begins with erythematous 
patches, the sm faces of which are covered with minute pityriusie 
squanue. Alter reaching the diameter ol about 1 or i\ inches, the 
patches bci omc circulate. The ciicination, howev er, is incom¬ 
plete; it is only segnu illary. In dependent positions large poly- 
cvlic pat (lies may be M-eii, bul only one-hall or one-third ot the 
circles are clearly seen, the icsi being badly defined. 'J he base ol 
the patches at this stage is of a very dark bistre-brown colour.. 
The border shows polymorphic lesions, fine pitvriasic stpiaiiuc. 
minute vesicles and papules. The pruritus is vci y* inaiked, and 
excoriations, due to scratching, are constantly present. In eluomc 
eases a thickening of the skill, with lit henilication, takes place, 
specially at the circulate bordcis. • 

Treatment.- - The disease is difficult of cure in the tropics. 1 hough 
it may disappear spontaneously on the patient proceeding to 
Europe. Clirysarobin ointment (1 to 4 per cent.) is the best 
treatment. • 
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TINEA NIGRO-CIRCINATA. 

This trichophytosis* has been observed by one of us among Sin¬ 
halese natives. 

AStiolcgy. —The eruption is due to a Trichophyton — T. ccylonense 
Castellani, 1908. The spores arc very few in number, roundish, 
rather lavgy (4 fi), and showing a double contour. The mycelial 
tubes are about 3! f/, in breadth, generally straight. The fungus 
does not grow on any of the ordinary or Sabouraud’s media. 

Symptomatology.- The eruption is lound most frequently on 
the neck ami scrotum, and consists of a few rings with thick, elevated 
margins, the encircled ''kin being black- -much darker than the 
healthy skin -but not thickened nor presenting papules, vesicles, 
or pustules. The edge is thick, elevated, ol a dark colour, with 
the upper portion pinkish or on asionallv covered by a dark crust. 
The eruption often heals spontaneously, leaving dark roundish 
patches at the previous seat ol the lesions. 

Prognosis.- -The eruption may disappear spontaneously, and 
the treatment is easy. 

Diagnosis. 'I he only derinatomy«bsis to which it has a slight 
resemblance is Tinea saboitraiuh. The latter, however, is very 
chronic, and invades large portions oi the body; the rings are 
segmentary, not complete, and the edge is not so thick and elevated. 

The condition may have also to he distinguished from a circinnte 
frambeeside or ringworm yaws, in which no fungus is found, while 
Treponema pertemte Castellani, is present. 

Treatment.- T incture of iodine, freely applied, answers well. 

TINEA CAPITIS TROPICALIS. 

Definition. —Tinea capitis tropicahs is ringworm oi the head 
as seen in the tropics. 

History.—Celsus in the second chapter of the sixth hook of his 
' De Medicina ’ gives an account of ringworm of the head under the 
name * porngo.’ ILis words are: ‘ Porrigo auten est, ubi inter piles 
quiedam quasi squamuhe surgunt, ea.*que a cute resolvuntur; et 
interdum madont, multo siepius sicca.- sunt.' 

Bishop Fortunatus, who lived in the sixth century a.d., uses the 
name ‘ tinea ' in the following passage: ‘ 1/avails capita egenorum, 
defricans 'quicquid oral, crust am, scabiem, tineam nec purulentam 
fastidiens.' « 

In the tenth century Ali ben Abbas (often written Haly), who 
lived in Persia, described the complaint under the terms ' sahafati' 
and' alvalhim.’ , 

The Anglo-Saxons applied, the word ' teter ' to any kind of skin 
disease which itched, and in this form it was used in middle English. 
In tjie fourteenth centkry Guy de Chauliac wrote a work on surgery 
in which he used the word ‘ teigne, ’ deriving it from‘ tenir.' 

.With the advent of printing it was called ' tetters,' in England 
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(vide Langham’s ‘Garden of Health,’ 1633), but in or before the 
sixteenth century the word ' ringworm' (v*de Levins or Levens, 

‘ Manipulus Vocabulorum,' London, 1570) had appeared for the 
disease tinea circinata. In 1695 Willis in his ‘ London Practice of 
Physick’ devoted a chapter to the subject of the running scab, 
tetter, or ringworm. 

With a history such as this it is not astonishing lliaf’thc early 
English writers on tropical medicine refer to the same disease as 
seen in tropical countries. 

Thus in 1746, in his work on the diseases of Barbados, Hillary 
says that it was noticed by the first voyagers to the West Indies, 
and that it probably is the same disease as that called by the natives 
' cowrap.’ He gives a good clinical description of tinea circinata as 
he saw it in Barbados, and he is supported by Wright (' Essays on 
the Malignant Fever of the West Indies ’), who stated that it was 
common in Jamaica. 

Wintcrbottom in 1803, under the term ' herpes,' describes the 
disease in Sierra Leone, calling it serpigo, ringvorm, or tetters, and 
distinguishing it from kra-kra. 

So far it would appear as though only the body ringworm or tinea 
circinata was meant by the terms ' tetters' and ' ringworm,’ but in 
1817 Bateman, the pupil of Willan. who completed his master’s great 
work on skin diseases, published an atlas on the same subject, in. 
which Plate XXXIX. inducesSahouraud tobclievc that hcrccognized 
the identity of the two conditions. In 1824 Plumbe showed that 
inoculation of ringworm of the scalp would cause ringworm of the 
body, and vice versa. 

These publications appear to have stirred the practitioners of the 
tropics to study the disease, as it was described in India by Young, 
in 1826, and in the Malay Archipelago by Lesson, in 1829. 

In 1832 Alibert published the first edition of Jiis celebrated 
' Monographic des Dermatoses,’ which stimulated the continental 
medical mind of the day, as is reflected by Smith's description of 
the disease in Peru, in 1840, and Pruncr’s in Egypt, in 1847. 

In 1839 Schonlein discovered the fungus causing favus. 

In 1842 Gruby, who had already repeated Srhoenlein’s observa¬ 
tions on the parasite of favus. discovered a new cryptogam ifi tinea 
barbae, which was an ee.to-endot hrix. 

Ill 1843 he found Afr'crospormn audouini, and six months later, on 
April 1, 1844, he described an eiulothrix as the parasite of herpes 
tonsurans. It is, however, but just*to stale that, without Sabouraud’s 
generous treatment, much of Gruby's work might have been per¬ 
manently overlooked. 

In 1845 Malmsten gave the name of Trichophyton to the parasite 
of tinea tonsurans. * 

It is asked that the reader will kindly observe t he spelling of the 
names of* these two genera. Gruby called the one Microspofum, 
not Microsporon, and Malmst6n named the other Trichophyton, not 
Trichophy^um. 
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These researches naturally aroused much interest? and in*i855 
Hermann showed Ilia/ the disease existed in the East Indies, but 
it is noticeable that he makes no mention of observing a parasite in 
the affection. 

In 1874 Hlanc described the oa urreiice of the disease in Abyssinia, 
where Merab states that it is \eiy common, and where it is treated 
by the j if ice from the fruits and leaves o( Bryonia deoita and by 
tobacco powder, as well as by "ulphiir ointment. 

In 1872 the Army Sanitation Commission induced the British 
Government to instruct Tilbury Fox and Farquhar to obtain a 
bottei knowledge of the endemic skin diseases ot India, and to bring 
about an agreement between the profession m India and England as 
to nomenclature, typical characters, varieties, and probable causes 
of these diseases. Thanks to the interest of Lord Granville, Lord 
Kimberley, and Sii Alexander Armstrong, this inquiry was extended 
to China, Japan. Egypt. Algeria, the West Indies, and Honolulu, 
and the finished report was published in 187b. 

The net result ol 'diis iuquiiy as far as ringworm was concerned 
was unfortunate, as it led to the dogmatic assertion that the ring¬ 
worm of the body in the tropics was the same as that of temperate 
clime-'. 

In 187.; van Loent drew attention to the large number of iases of 
ringworm ot the head in Chinese in the island of Banka, in 
Malaysia. 

In 1878 Corn* gave a description ol the disease and its parasite 
as seen in Nos-a-Bc. 

From i8qo the possibility ot plurality in the species of Tricho¬ 
phyton was raised, but it w.i- not until Sabouraud in 1892 began 
those brilliant researches whic h he li.is 1 arriod on to the piesent day 
that this was definitely established. (11 this yeni he showed that 
ringworm of the sculp could be divided into two main groups- viz., 
those with small sports belonging to the genus Microsporvm Gruby, 
1843, and those with large spoies belonging to the genus Trhho- 
phyton Malmsten, i8.jS. The laige-spored lungi of the scalp he 
divifhd into five species, which were afterwards named Trichophyton 
craterijormc= T. tonsurans, T. acuminatum-T. sabonrandi, T. gyf- 
seiim, T. violacmm, and T. rosaceim. 

In 1893 he further divided the Trichophytons into »wo groups, 
which lie«named Endothrix and Eclo-Kiufothrix (Ectofhrix), and 
wliich corresponded with Grebe's two divisions, llis researches 
were speedily confirmed by many observers,among whom maybe 
mentioned Adamson, Colcott F'ox. Malcolm Mon is. White, and 
Mibelli. 

In 1900 Matruchot and Dassonville showed that the Trichophytons 
were closely allied tt> the Gymnoascacea 1 . and that Ctsnomyces 
s err at a Eidam, 1880, when injected into animals produced a Tricho- 
phyron-like mycelium and eruption. 

The further history may perhaps be better discussed according 
to the countries. , 
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Brazil. —The history of ringworm in Brazil appears'to date from 
the appearance of Silva Araujo’s * Allas dcsJMaladies tie la Feau/ 
which contained an account ol favus and of a Trichophyton causing 
sycosis, both supported by microscopical observations. 

Later Fernando Terra grew A chorion schocnlcini from a if atypical 
casts of favus, and some form of fungus from a case of tinea capitis 
tropicalis. which was traceable to infection from a cal, and tfas there¬ 
fore probably T. felincmn. The sixl li Brazilian Congress of Medicine 
and Surgery, held in i<)07. is remarkable for the appearance of 
papers on ringworm in which the parasitic fungi were studied 
according to Sabonrand’s classical methods. It was at this meeting 
that Kabcllo announced that he had found T. violacrutn, M. audouini, 
and 71 /. lanosmn. 

In 1909 Liiulenberg repoi ted the presence of T. sahouraudi. Hurt a 
announced that . 17 . felincum lias been found in a considerable 
number of eases at Sao Paulo, and also isolated T. album Sabouraud, 


1007. 

In Tf)ir Hoi tarfliseovcrcd . 17 . flavescens, ami in 1914 he found 
a new Triehophvlon, wliic h was sul snpiciitlv described and named 
T. griseum by Yasroiicrllo^. 

Argentina. In iq"7 Tiibiiiu disco\cred 71 / fnlvnin. and in 1909 
T. exsiciulum and T. polyronuiu. 

Central America.- In 191.5 Brumpt named a peculiar parasite, 
discovered l»v Darier in a dermatosis resembling pinta, T. cqratcum. 
This disease was found in Central America. 

Africa.--—\w 1S9O Counnont described two forms of tinea capitis 
tropicalis seen in Senegal 

In 1902 Bodin found T. vwlaceum Bodin in North Africa. 

In 1904 Jeauselme announced that Coiumont had Jound 71 /. 
audouini among the negroes ol Senegal, and that Sabouraud and 
himself had found a Trirhophvlon (siihsopiciilly named T. circan- 
vn! ill urn bv Sabouraud 111 19091 in white people icturniug from the 
Western Sudan. 

Tn 1912 Joveux discovered T. soudaneme ini he Western Sudan. 

Cevlon. - In K)i»5 Castellam discovered T. violaceutn \ar. dccalvans 
in tinea capitis tropicalis, T. macfadvent Castellani, in tinea corporis 
tropicalis, and T. blanchardi Castellani in tinea sabouraudi tropicalis 
a term also used for the disease caused bv T. circonvolittnm Sabouraud. 

In 1908 he observed 7 . ceyloucnse Castellani, in cast* of tinea 
nigro-circinata. 

In 1912 he found T. nodojofmans Castellani in tinea barba 
tropicalis and in tinea ciliorum. 

Tropical Queensland.- -In 1914 Priestley discovered . 17 . scortcum 
Priestley in tinea* corporis tropicalis. 

In the Auglo-Kgyptian Sudan Chalmerr? and M.11 shall found 
Trichophyton enrrii Chalmers and Marshall, 1914. t o he t he cause of an 
.epidemic, and later Trichophyton discoid cs Sabouraud, 1909. in 
one case, while Chalmers and Macdonald have met with numbers 
of cases dijp to T. violaceum Bodin, 1902, var. kharioumense. 
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Geographical Distribution. —Tinea capitis is found m every* part 
if the tropics, but its incidence varies from country to country, and 

is far less common than epi¬ 
dermophytoses and tricho¬ 
phytoses of the body. 

In our experience tinea 
capitis is less common in India, 
Ceylon, and tropical Africa 
than in Europe and America. 
On the other hand, it is ex¬ 
tremely common in American 
negroes. 

/Etiology. — The following 
fungi have been found in cases 
of tinea capitis tropicalis:— 

Genus Microsporum Gruby, 

1* 43- 

1. M. uudouini Gruby, 1843, 
in Brazil, Western Sudan, 
Northern Africa and Mada¬ 
gascar. 

2. M.fitlvum Vriburti, 1907, 
in the Argentine. 

3. M. scorteum Priestley. 
1014, in Tropical Queensland. 

Genus Trichophyton jMalnisten, 1848. 

1. T. circonroluhm Sabouraitd. 1909, in Senegal and Dahomey. 

2. T. cxsiccaium Uriburu, 1909, in the Argentine. 

3. T. polygonum I'ribnru, iijcmj. in the Argentine. 

-j. T. sabouraudi K. Blanchard. 1805, Brazil. 

5. T. soudanense Joyeux, 1912, in Western Sudan. 

6. T. riolaccutn Bodin. 1902, in North Africa. 

7. T. violaceum Bodin, 1902. v;ir. decal vans Castcllani, 1905, in 
Ceylon. # 

8. T! violaceum Bodin, 1902, var. khartonmense Chalmers and 
Macdonald. 1915. in the Sudan. 

9. T. cuPrii Chalmers and Marshall, 1914, in tlic Sudan. 

Genus Ectotriehophyton Castcllani and Chalmers, 1918. 

E. discoides (Sabouraud, 1909) in the Anglo-Egyptian Sudan. 

c 

Genus Aehorion Remak, 1845. 

1. A, schocnleini Lebert, 1845. in the Anglo-Egyptian Sudan 
Egypt, Tunis, Tripoli, Algeria, China, causingffavus. 

.a, A. quinckeanum Zopf, 1890; the cause of mouse-favus, rarely 
infects man. r 
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3." A. gypseum Bodin, 1907; very rare. 

The description of all these fungi is found in Chapter XXXVIII., 
p.988. 

Symptomatology. —It may be said in a general way that the 
principal clinical signs arc the same in the tropical typ&s of the 
affection as in the temperate zones, though the medical man who 
has studied the subject thoroughly will soon be able to detect small 
clinical differences, and will soon realize that as a general rule 
each species of fungus gives rise to a slightly different type of 
disease. 

Tinea Capitis Microsporica ( Microsporusis).- -Tinea capitis due to fungi of 
the genus microsporum, usually known by the term microsporons in derma¬ 
tological literature, is rare in tropical and subtropical countries. The affection 
attacks, usually, only children. The affected patches an' studded with stumps 
of broken hair, which are loosened and brittle, have lost their natural gloss, and 
show a whitened appearance caused by the fungus producing a greyish sheath 
round the hair. 'Hie microscopical examination of the affected hair after 
treatment with liquor potass.e will show presence of so-c;dlcd spores, roundish 
or ovoid, 2-4 fx in diameter, irregularly distributed, While those of the tricho¬ 
phytons are often larger (1-8 fx). square with rounded angles, or somewhat 
oblong, and arranged in definite regular chains. 

Tinea Capitis Trichophvtica (Trichophytosis). —This is common in the 
tropics and may be caused by a number of trichophytons which have been 
mentioned in the .Etiology. *ln Chapter XXV 1 IL, p. 995, we have given a 
liotanical classification of the genus Trichophyton, creating several subgenera. 
In most dermatological works, however, a simpler classification is.followed. 
Two groups are differentiated: endolhnx and endo-cctothnx, the latter cor¬ 
responding to the original Sabouraud's ectothrix. The endo-ectothrix 
group is subdivided into two types: with large spores (megaspores), with 
small spores (microldes). Those of the mioroides type produce a greyish 
sheath round the hairs, like the microsporons. but the so-called spores are 
arranged in regular chants, a feature, never observed in the microsporons. 
The microldes trichophytons are pyogenic, and often cause kerion. 

As we have already stated, each species of trichophyton gives nse to a 
slightly different clinical tyj>e of the affection. Among the many types we 
may briefly notice " I Hack dot tinea tonsurans ” and “ Tinea decalvans 
tropicalis." 

Black-dot Tinea Tonsurans.- -This type i-» common in Europe, but is at times 
observed also in subtropical and tTopical countries. It is caused by Tricho¬ 
phyton sabouraudi Blanchard, usually known in dermatological literature 
by the name of Trichophyton acuminatum The scalp presents scurvy patches 
with minute dark dots, best seen with a lens. These dots are pigmented, 
coiled up stumps. * 

Tinea Decalvans Ttopical is-This variet y, described by Castellani, is common 
in Ceylon. It generally attacks children, especially of the moermen com¬ 
munity. The scalp presents one or several white patches covered with an 
enormous number of heaped-up white* pityrisisic scales. The scales and the 
broken hairs, examined microscopically, show presence of an endo-ectothrix 
fungus, which, when cultivated, shows some characters of T. violaceum 
Bodin (T. violaceum Bodin var. decalvans Castellani). A very serious symptom 
is that the patches an a rule remain permanently bald. 

Tinea Capitis Favica (Farms). —This affection, onmmon in Southern and 
Eastern Europe, is found in some subtropical countries, such as certain parts 
of North Africa and China, but is rare in the tropics. The condition is recog¬ 
nized by the sulphur-coloured cup-shaped scabs, the peculiar mousy ftdour 
and presence of atrophic scarring. The hair is lustreless and discoloured, 
but does not break off as in ringworm. 
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Diagnosis. —This is based on the clinical character^ montioYiod, 
and on the microscopical examination »»f the hain? and squaime 
in liquor potassa*. Cultural methods should also be used. 

Prognosis. 'I'liis. is rather bad m the eommon variety found in 
Ceylon, due to T. rioluraim v.ir. dccabans, as the patches in most 
cases remain permanently bald, though lortuuately they are, as 
a rule, of ^ifiall dimensions. The nraiment of every type of tinea 
capitis is long unless X rays aie used. 

Treatment. The Rdntgcii r.'v-, tiealnieut. nsiii|L* Sabourand’s 
method, is by far the best and quiches 1 . Details on the technique 
will he found in auv up to-d.iir booh on dermatology. In many 
tropical places this treatment is out ol the question, and epilation 
anil appln at ion of turpentine oil. l met me ol iodine, or - with eare- 
a ohrysarobin ointment (_» to 5 pei eent.i must be resorted to. 

liairett recommtmN 1 lit- .1 fif>In'.n 1011 ol li«|iior terri penhloridi tort. ( 13 . 1 ’.) 
.liter tli<iroii(L>li > le.unii:; 1 1 n* |>.iti lies wilti ln-n/eiie Sutwuiraud .it one 
tune reeornmeinleil tin- internal .ntrumisti.>11011 <>1 tallium aiet.ite. (‘uero 
uses .1 5 per tent soluii>>n i>i\ini; as in mv drops as is represented by twee 
the iiiouInm of ki|o'Uamine«. ol the vluM's weight. * 
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The .same rentalKs can be m.ide on this subject ;i S on 1 me.i capitis. 
Cases are found in the tropu s. thougli appaientlv less frequently 
than in temperate /ones, ami the lungi have so far been very little 
investigated. In Northern Africa a fungus commonly found is 
Trichophyton vinlaccum l»odin: in Ceylon T. nmlofonnans Castellani 
is often found. 

Symptomatology. The dry vaiietv. with sealv, often gyrated 
lesions, and the pustular vaiietv, with purulent folliculitis, can be 
distinguished. 

We have seen .1 typical case of kerion baib.c due to T. nodn- 
f nr mans in a person who was sulfeiing ftoin tinea cruris due to the 
same fungus. 

Diagnosis.- The diagnosis, in the pustular type, is based on the 
spreading folliculitis with brawny swelling and the microscopical 
examination of the hair: in the scaly type, on ihe frequent gyrate 
type of* the eruption and the microscopical examination of the 
scales and hair. 

Prognosis. The disease takes a long time lo get well, even under 
appropriat e t reatnieut. 

Treatment. -This consists in epilation of ihe affected region, 
each d.ay clearing a square inch or so, followed by the application 
of some antiseptic ointment such as Crocker’s ointment of sulphur. 
5ss.-/)i.: ac. cnrbol.. ",ss.; lanolin v olro. J5i.: or oleafe of copper, 
3ss. to gi. 

Tinea Ciiiorum. 

We*have .seen a case oi Hus alleciion in ;i nuin suffering from generalized 
dholnc itcli, due to T. nruloformam,. The lid was swollen and red, many 
aha were broken, and there was purulent inflammation oi the hai£ follicles. 
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. TINEA UNGUIUM TROPIGALIS. 

Synonym.- Onychomycosis impicalis. 

Cases ol tinea unguium, or onychonnc osis. ocmi m ihr tiopics. 
and are generally due to tin* same hmgi producing dhobie it eh. 
both Jit>ii 1 cnnnpliylons and Tritliof'liylnvs. '1 la- naiF ol tiic tinkers 
as well as of tin* toes m.iv In* at fc<ted 'I iiu*a m 11411111111 may In* 
caused also by Iimgi of tin* KtiJuilcruin^liyfon. the nails being 

often affected in tinea inibrirala. 

Symptomatology. The affected nails have often a peculiar 
yellowish opaque or bl.ichish discoloration, and a rough surface; 
they become brittle, and splitting and chipping of Ihe (ree border 
takes place. 

The diagnosis is prim ipallv b.e*»d on 1 1 h* 111 if 1 ost opicnl ex- 
a mi nation of scrapings. A soaking 111 liq. poias-a* ( }o per cent.) 
for twenty-lour hums is often 110 c^s.ii \ lo disintegrate the nail 
substance and to lind the fungi. # 

Treatment, Tflis IS most dilheult. The atfected mills must be 
softened bv rubbing in lnpim potassa*. and then we* dressings ol 
hyposulphite ol -.oda L‘5 per c«*nt .1. or a solul ion ol potassium iodide 
grms. \., iodine grin. i.. water 1,000 <• «■ . numl be ivgulaily applied, 
fn the ouvchoim'co"is 1 • >1 inti ill eases -ulfei mg. or having suffered, 
from tinea imbi scat a l he dailv applicai nm ol rcsoic mi m * Micim e of 
benzoin l.’i. to =1 ) is imelnl. 


TINEA IMBRICATA (TOKELAU). 

Definition.- -The term ‘tinea mihricata' is used 10 denote a 
tropical deimalomycosis. or. mote coip-mIv a group ol dermato- 
mycoses, dm* to fungi of the gemm I-'niln,li'nii>‘f^ivf'>:: Ca-.trl],ini. and 
clinically ch.ir.icten/ed b\ 1 li<- presence ol exiensne. Ihiky. scaly 
patches, the scales being huge, tissue paper-like. Iinnly adherent 
by their bases, and ariauged in concentm rings 01 parallel lines. 

Synonyms. As ls the case with several oilier tropical diseases, 
such as frambivsi.i and Orie111.il sore, there is a veiy large number 
of synonyms, whirl 1 may be chissilied as follows:- • 

(a) From the name ol the centres where tin* disease is rife; for 
instance, the term ' Tokelau.’ generally used by French wilers. is m 
reality the name ol .111 island. Tokelau, when* the malady is very 
common. Othn synonyms are ‘Tokelau liugworm,' used by 
Tilbury Fox. ‘ Bowditch ringworm.’ the name Uowdiu h being used 
by some writers to indicate the island of Tokelau, ‘South-west 
(rune,* the term*' guiio ’ meaning skin. 

(b) From the name of the* patient who lirst iutiodm ed the disease 
in certain countries. In the island of 'lokelau. for instance, the 
disease used to be known as ‘ I.e Vita.’ from ' Peter,' the name of 
the native of Tamana. one of the (iilbeit Islands, wlio, according lo 
Turner, ity 1850 introduced the disease into Tokelau. 
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( c ) From certain clinical appearances: ‘ Tropical ichthyosis,' a bad 
term, as in the tropics true ichthyosis is far from rare; ‘ Dermato^ 
mycosis chronica figurata exfoliativa ’ (Tam son); Herpes far inosus 
(Ritter); ‘Herpes dcsquamans ’ (Turner); ‘Tinea imbricata,' a 
term introduced by Manson, and which is now the one most generally 
used. 

Id) From the generic name given to the fungus: ‘ Aspergillosis ^ of 
Wchmer; * Lepidophytosis' of Tribondeau; ' Endodermophytosis of 

Castellani. . 

(e) From the name of the authors who have more completely 
studied the disease: ‘ Mauson's herpes,’ ‘ Turner's herpes, etc., the 
term ‘ herpes ’ being used by Roux arid others in t he obsolete meaning 

of epiphytic skin disease. , 

(/) Terms apparently of unknown origin, such as Gugo, a 
denomination much used in the Marshall Islands; Cascado, a term 
used in the Molucca Islands; ‘Buckwar,’ etc. ... 

History. —The first recognizable account of the condition is to be 
found in Dampier’s '• Voyage Round the World,’ published in 1789. 
Dampier saw the disease in the Philippine Islands in Mindanoa, in 
Guam, and in the Padrone Islands. About the end of the same 
century Dentrescasteaux described case* of the same condition in 
Tonga. In 1811 Marsden observed it among the natives of Polo 
Mas, on the west coast of Sumatra. In Alihcrt s Atlas, published 
in 1832, there is a reference to the disease. In 1841 the disease was 
recognized by the medical olticeis attached loathe United States 
Exploratory Expedition led by Commodore W ilkes, and Fox in 
1844 described it under the name of ‘ gune,’ the term used by the 
Gilbert Island natives. 

In the reports of the Samoa Medical Mission for the year 1H09 
there is a good description of the malady by Geo. 1 urner. In 1874 
Tilbury Fox gave a description of the complaint under the term 
* Tokelau ringworm.' and noted the presence of a fungus in the scales 
sent to him from the tropics, lie considered it to be identical, or 
very similar to, the fungus of European ringworm. From the 
drawings given the fungus described by him seems, however, not 
to have been a trichophyton-like organism, but an aspergillus-like 
contamination. From that time, discussion began, which went on 
for several years, on tin; subject whether the disease was a separate 
entity or merely European ‘ ringworm ’ modified by the different 
climatic conditions. Apparently the great majority of the European 
authorities, who, however, had no personal experience of the 
condition, were against considering the disease a separate one, while 
the medical men practising in the tropics generally believed it to be 
a different disease from ringworm. Valuable researches were carried 
out by McGregor in 1870 and Koniger in 1878. Manson’s researches 
on the malady—in China from 1879 to 1882—are by far the most 
important. He gave a complete clinical description of the malady, 
ana introduced the very appropriate name of tinea imhricata; 
moreover, he very correctly described the microscopical appearances 
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of its fungus,^though, as might be expected, using the technique of 
that time, attempts at growing it did not succeed. More recently 
the condition has been studied by Tribondcau, Nieuwenhuis, Wchmer, 
and many others. Castellani lias succeeded in growing the fungus 
artificially, and in reproducing the disease by inoculating pure 
cultures of it; he has shown also that there is more than one variety 
of the affection and more than one species of the fungtls? He has 



Fig. 809.—Tinea Imbricata. 


demonstrated that the aspcrgillus-like fungi described by a number 
of authorities arq merely saprophytes, and that the true {etiological 
agents are those fungi for which he has created the genus Endo- 
dermophyton. 

Climatology.—The home of tinea imbricata seems to have peen 
the Malay Peninsula, from whence it spread towards the south and 
the east to many islands of the South Pacific, northwards to some 
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parts of China, as far as Foochow and Formosa, and westwards to 
Burma and Ceylon. The Gilbert group of islands seems to have 
become heavily in¬ 
fected since the begin¬ 
ning of last century. 

In 1859 it is said that 
a native of Tamana, 
an island of the Gilbcrl 
group, affected with the 
malady, landed at 
Bowditeh, an island 
railed also Tokelau, in 
1851). Fiom that year 
onwards the disease 
spread rapidly all over 
the Bowditeh or Toke¬ 
lau Island. TheTumana 
man who brought the 
disease was railed 
Peter, lienee the disease 
became .known in Bow- 
ditch or Tokelau as * Le 
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1869, and 1o many other islands, where it became known as 
Tokelau. At the present time the disease, is extremely eonlmon 
in the Malay Peninsula, some parts ol Indo-China and Southern 
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China, Borneo, Samoa, Java, the Solomon Islands, 4 New Guinea, 
Sumatra, Fiji. According to Daniels, the disease was first intro¬ 
duced into Fiji by some Solomon Islanders in 1870, and within 
the following two’ years became extremely prevalent. In certain 
of the Pacific Islands onc-tliird to one-half the population is 
affected. The disease is common in some districts of the Philippine 
Islands, the Ladroues, the Loyally Islands, New Caledonia, and 
some districts of Burma. Until 11J04 the disease was believed to be 
non-existent in Ceylon, but in that year Castellani recorded'the 
first case. During the last few years the disease has greatly 
spread in this island, and it is now fairly common, though [not 
so common as in the Malay Peninsula or Fiji. India is said to be 



Fit.. bj.J - ■ TlNliA IMIIKICATA. 


so far immune, but two typical cases hailing fiom Southern India 
have been seen by Ca^tellaui. Cases lia\e been reported from 
Brazil an(fcother parts of tropical America, but some doubt has been 
expressed as to their be ing ca:>cs o£ true tinea imbricata. The cases 
so far reported from Africa are also doubtful. 

The climatic conditions favourable to flu: rapid development and 
spread of the disease are represented by a warm, damp, equable 
climate,’with a temperature of 8o f to 91 >° F., the*same climate, as 
Manson so truly remarks, that is favourable to the growth of cocoa-- 
nuts; in fact, the geographical distribution of tinea imbricata 
corresponds almost exactly to the districts where cocoanuts thrive. 
In those countries which, though at certain times extremely hot, 
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have a cold ancl cool season—such as many parts of India and China 
—the disease apparently does not spread. • 

/Etiology. —The retiology of this dormatomycosis has been the 
subject of numerous controversies. Manson first, in 1872, de¬ 
scribed a trichophyton-like organism in the squamae; with the 
laboratory technique of that time attempts at cultivation did not 
succeed. Blanchard considered it non-cult ivable, ancf Called it 
Trichophyton concentricum ’; on the other hand, Nieuwenhuis 
stated that it was quite easily cultivated direct on solid media, from 
the squamae, and was characterized by the colonies being crateriform. 
His results were not confirmed. In recent years the general opinion 
has been that aspergillus-like fungi were t he real cause of the disease. 
Tribondeau described fructificat ions somewhat similar to those of an 
aspergillus, and created for the fungus the genus Lepidophyton 



Fii;. 815.- -Tinea Imiiricata. 

(Ae7ri<5=scalc; </iiToi-.=plant). Wehmcr has described it as a*true 
aspergillus —A s per "ill its tokclau. The investigations carried out 
by Castellani have demonstrated that the aspergillus and aspengillus- 
like fungi have nothing to do with the disease. When they are 
present in the squamae, they tire merely saprophytes or contamina¬ 
tions. By using a special technique he has succeeded in growing 
the true fungi causing the disease, \Vhich must be placed in the genus 
Endodermophyton. Castellani recognized at first two species, and 
later four: Endodermophyton indictm, Endodermophyton tropic ale, 
Endodermophyton concentricum, and Endodermophyton mansoni. It 
is probable that further investigation will reveal the existence of some 
more species. The description of these fungi will be found in 
Chapter XXXVIII., p. 1016. • 

Predisposing Causes. —As regards age. many authorities state that 
the disease is more common in children than in adults. In Ceylon, 
• 13° 
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however, the condition is rare or absent in infants and children, 
while the persons affected are generally young adults, but it may 
be found also in very old persons. Women are attacked less fre¬ 
quently than men. Villagers and people living in the country are 
much more liable to contract the malady than people living in 
large tovjns. It is doubtful whether there is any racial disposition. 
In Fiji, however, it has been observed that while extremely common 
in the indigenous population, it is comparatively rare among the 
immigrant Indian coolies. The Tongans also arc said to contract 
the disease rarely, and this relative immunity, according to them, 
is due to the habit they have of regularly anointing their bodies— 



a habit not shared by the Fijians. A hot, moist, equable climate 
seems to be the most suitable for the development of the fungus 
and the spreading of the disease. Mnuson lias justly remarked 
that the climate which is suitable for the growth of cocoanuts is 
also the best for the fungus of t inea imbnrain. 

Symptomatology. — The eruption begins with one. or several small, 
roundish or oval, slight ly raised, dark brownish patches, very itching. 
Soon the central port ion of each patch splits, and a ring of flaky large 
scales attached at the periphery is formed. Thin sealy ring extends 
peripherally, and in the meantime anot her brownish patch appears in 
the centre at the site of the first brown spot: t he new brownish patch 
breaks, and a second scaly ring is formed, which extends peri- 
pherieally inside the first ring, and so on until a very large roundish 
patch is formed, containing several concentric scaly rings. Manson 
has aptly compared this formation of rings to concentric ripples 
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produced by a stone thrown into a pool of wafer, and when the 
eruption starts frbm many points, as is often tnc case owing to auto¬ 
infection, it is as if a shower of stones had fallen in the pond, and 
many systems of spreading rings arc produced which intersect each 
other in various directions, and give rise to a more complex pattern. 
The patches extend at the rate of a quarter to half an irch a week. 
In a well-marked, advanced 
case of the disease the skin 
of practically the whole 
body is covered with round 
patches, each of which 
presents several concentric, 
not inflamed, scaly rings. 

The scales are flaky, re¬ 
sembling tissue paper, of 
large size—up to half an 
inch in length—dry, of a 
dirty greyish or brownish 
colour, and slightly curled. 

The largest scales are. 
generally found 011 the 
back. Each scale has a 
free border, and is firmly 
•attached by the opposite 
side; the. free bolder of 
•each scale is towards the 
-centre of the circle, while 
the attached border is 
towards the periphery. If 
the scales are removed, 
rings of concentric cirnilui 
dark lines remain visible, 
a quarter 1o half an inch 
apart. The number of 
rings forming the patch 
varies; as many as eight 
and ten may be present 
in the same patch. The Fig. 817.— Tinea Imbricata. 

eruption may spread to 

any part of the body except the scalp. Though several authors 
state that the eruption never affects the face or axilla, and rarefy 
the palms and soles, it is often observed in such situations. The 
nails may be affected and become much thickened, with rough 
surface and deep cracks. Scrapings examined in liq. potassce 
show the fungus. The fungus never invades the hair follicles. 
The general health is not much affected, but the patients complain 
of the disfigurement and of the unbearable pruritus. The pru¬ 
ritus greatly increases apparently if the patient is given certain 
■diets—for mslance, dry-fish diet. In the hot season the pruritus is 
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much more marked. The disease is very clironic anil very difficult 
to cure. In many .cases the blood shows a certain degree of 
eosinopliilia, the number of eosinophile leucocytes varying between 
6 and if> per cent. In some cases the eosinopliilia is probably 
due to the presence of intestinal worms: the eosinopliilia is, however, 
observed also in some cases in which the microscopical examination 
of the fires does not show any ova of worms. In very old cases 
the cosinophilia is more marked than in recent ones, and signs of 
ansemia may be present. 

Clinical Varieties. —The erupt ion may after a time or from the very 
beginning have a diffuse appearance insiead of that of concentric 



Fig. 818. —Experimental Tim:a Imhricata outainlh uv inoculating 
Cultures of EmioIrrmqplivtoji Irof ' iculc . 


rings. The scales, however, are typical and identical to those found 
in the concentric type—viz., they are large, tissue-paper-like, 
partially covering each other like t iics on a roof, and most of them 
firmly adherent by their bases. One variety* of the disease is 
characterized by tlifl facility with which extensive pieces of epi¬ 
dermis can be stripped off —a condition almost comparable to 
meriting. 

The same fungus—viz., either ILndodcrmophyton tropicale or 
E. indicnm —may give rise at times to the concentric type, at other 
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times*to the diffuse type. In some cases the lesions caused by 
E. indicum seen) to be slightly different from those given by 
E. (topicale, the lesions caused by the former teing perhaps a little 
more superficial and the scales not situated so close together. Further 
researches will probably show that there are several other species of 
Endodermophytons, e;icli of which will probably give rise to a 
slightly different typo of the disease. • • 

Experimental Reproduction of the Disease.- -The disease is easily 
reproduced in human beings by inoculating scales, 'as was done by 
Manson, or pure cultures of the fungi, as done bv Castellani. The 
incubation period by the first procedure is eight to ten days. 
By inoculating cultures of the fungi the incubation period isgenerajly 



Fig. 819. —F.xpf.kimf.ntal Tin ha Imhricata obtained by # inoculating 
Cultures of Endodcrmophyton indicum. 

Compare with Fig. SiS. Note the different clinical appearance from experi¬ 
mental tinea imhricata induced by Endodtrmophyton troptcalc. 

• 

somewhat longer (twelve to twenty days), but the eruption develops 
typically. It is of interest tef note that if very old cultur05 are used 
instead of young ones the inoculation may fail completely, or merely 
an evanescent, superficial, papuhtid, trichophytic-like patch may 
be induced. 

Diagnosis. —This is easy, the presence of concentric rings fringed 
with large tissue-paper-like scales being characteristic. E\ cn when 
the concentric rings arc not present and the eruption is diffuse the 
diagnosis is not difficult, being based on the characteristic large, dry, 
tissue-paper-like scales, overlapping each other like tiles on a roof, 
and containing under microscopical examination an enormous 
amount of interlacing mycelial tubes. J 
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Differential Diagnosis — Ringworm .—Tinea imbricata has am abso¬ 
lutely different clinical aspect from any type of body ringworm; 
inflammatory signs a fe totally absent, and thcscalfcs are very large, 
flaky, firmly attached by their bases, and arranged in parallel lines or 
concentric, circles. The scales contain an enormous amount of the 
fungus. 

Ichthyosis .—The medical man newly arrived in the tropics often 
mistakes the disease when of the diffuse type—for ichthyosis, so 
much so 1 licit it has also received the name of tropical ichthyosis. 
The microscopical examination of the scales will clear the diagnosis 
at once. 

Pityriasis rubra.- -Tn tinea imbricaia there is not the intense 
hyperemia of the skin, and the scab's are firmly attached. The 
microscopical examination will clear the diagnosis in any doubtful 
case. 

Tinea intcrsecta. Tmcu intersect a begins in a manner somewhat 
similar to tinea imbricata. dark-brownish patches being present at 
first, and the fungujj. in both eruptions growing between the super¬ 
ficial and de.ep strata of the epidermis. In contrast to tinea imbri¬ 
cata, however, the eruption never develops in concentric rings, the 
scales are not firmly attached, and the cure ir- easy. 

Prognosis.- -The disease has no tendency to spontaneous cure, 
and the treatment is difficult. The general health is not much 
affected, but the patient complains of the disfigurement, which is 
very great, and of the pruritus, which 111 the hot season may be 
unbearable. Europeans complain also of pain, especially if the 
fungus attacks the hands. Tn very chronic cases signs of anaemia, 
general weakness, and emaciation may appear. Coolies affected wit h 
the malady in an advanced stage are unable to work owing to 
the extreme pruritus: hence the disease is of great economical 
importance, as it may greatly decrease the supply of labour on 
estates, etc. 

Treatment.- Every medical man practising in the tropics well 
knows how difficult is the. treatment of tinea imbricata. ft is easy 
to obtain a temporary improvement, and even a disappearance of 
the eruption; but as soon as the treatment is discontinued the 
eruption, as a rule, starts afresh. 

Strong iodine liniment, as recommended by Manson, or resorcin 
dissolved in tincture of benzoin (resorcin. 3ii.: tr. benz. co., gi.), as 
recommended by Castellani. or chrysarobin ointment (5 per cent.) 
give, on the whole, the best result*;. 

la the Colombo Clinic of Tropical Medicine one of us made various 
experiments to test the cfluac} ol the various medicaments by applying 
simultaneously different liniments, ointments, etc., to gym metrical parts of 
the body, and comparing the result. According to his results:— 

Sulphur has practically no effect whatever on the fungus. 

Turpentine generally induces a slight improvement, some scales disappear- 
ingjsand the skin becoming smoother; the improvement, howevet, is not per¬ 
manent, and as soon as the turpentine application is discontinued the typical 
scales reappear. 
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Calomel and -other ointments of mercurial preparations do not induce any 
improvement in the eruption. 

Thymol and Naphthol ointments may cause a slight improvement. 

Carbolic A cid and Epicarin ointments have no effect whatever. 

Cyttin ointment (20 to 50 per cent.) may induce a temporary im¬ 
provement. 

Formalin is very effective for localized patches. The usual 40 per cent, 
solution is applied with care, treaiing cadi lime a small portion of the erup¬ 
tion. Formalin often causes severe pain and a certain degree of inflammation, 
which is best relieved by applications of iced water. Soon after the applica¬ 
tion of formalin the patches become dark brownish, which < olour lasts for a 
few days, when they clear. Care must be taken not to apply the formalin 
to too large portions ol the skin, and not to repeal the application loo often; 
otherwise a peculiar lorm of a pigmental ion, similar to leucodcrmic patches, 
may appear later on, to wlueh disfigurement (domed patients strongly 
object. 

Chrysarobin .—The repeated application of chrysarobin ointment (30 grains 
to 1 ounce of vaseline) may induce a strikingly'rapid improvement in cases 
which are not of long standing. The eruption, however, recommences a 
few clays or weeks after its nppnicnt disappearance. Chrysarobin is a very 
toxic medicament; the patient must be watched and the urine regularly 
examined. In one of our tases symptoms of absorption appeared alter a 
single application. • 

Salicylic Acid and Mrthvl Salicylate have very little, it any, action on the 
fungus. 

Tinctura fodt and Limmntlvni lodi .—Tint turn iodi. freely applied, in¬ 
duces a very marked improvement, which, however, is not permanent. 
Strong iodine liniment, as rei0111 mended by Munson, is most effective; it 
cannot be used fret ly, however, on patients with a <Uli. ate skin, such as 
women and children. 

Resornn and 7 incturc of Benzoin.— Iicson in, alone or mixed with salicylic 
acid in alcoholic solution and in ointments, has very little eihcacy. If, 
however, resorcin be dissolved in tnutura bcnzoini <oni]x>sita (00 to 121 ( grains 
of resorcin to 1 omue ol Ihe tincture of benzoin), very good results are 
obtained; it is now the routine treatment for tinea iinbrimta in the Colombo 
Clinic. It is to be noted that tinctuie of benzoin without resoriin lias very 
little action on the eruption. I'lie resornn, dissolved in tincture of benzoin, 
should be applied freely 0111 e or tivue daily on the affected regions, li the 
whole body be affected, one day one half is painted, and the other days 
the other half, alternately. 'I’lie treatment must be lonlimicd for several 
weeks. Once or twice a week the patient is given a very liol bath, and 
scrubbed all over with sand-soap. Symptoms ot absorption are rare; it is 
always prudent, however, to proceed at first with < are, as it is well known 
that individuals may be met with, though rarely, showing idiosyncrasy for 
resorcin. 

• 

Prophylaxis.— Some authorities recommend isolation: this is good 
wherever possible, but m regions where the disease is or has become 
endemic usually the greai number of people suffering from the affec¬ 
tion render the measure hardly practicable, fn those tropical 
countries, however, where the disease has not yet appeared, the 
medical officers would do well to he on flic look-out for it, and if a 
case is reported the patient should certainly be kept isolated and 
thoroughly treated before being allowed to mix with the general 
population, and all infected clothing shoulcl be boiled or burnt. 
We have seen an epidemic of tinea imbricata in a hospital in which 
a patient suffering from the disease was admitted and allow6d to 
mix with the other patients. There is a general native belief that 
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anointing the body with cocoanut oil or other oik will prevent 
infection; there may be some truth in the belief, but such a measure 
cannot be carried out In Europeans. Any itchy, scaly spot in the 
slightest way suspicious of incipient tinea imbricata should be 
immediately treated with lin. iodi, chrysarobin ointment, or resorcin 
dissolved 'in tr. benzoini. While the treatment of tinea imbricata 
in an advanced stage’is extremely difficult, it is easy to stop the 
initial patches by these means. 

TINEA INTERSECTA ( ride Plate XI.). 

This dermatomycosis and its fungus were first described by Cas- 
tellani in T907. It occurs in Ceylon and Southern India. 

/Etiology. —If a por- 
t ion of one of t he brown 
patches or a scale be 
removed and treated 
with liquor potassa*. 
the fungus is easily 
detected. The fungus 
(Emlodermof>hyton cas- 
tcllanii Perry. 1907) 
grows between the 
superficial and the 
deep strata of the epi¬ 
dermis. Jt is present 
011 the inner surface 
of the scales, but not 
on t heexternsd surface. 
A very remarkable 
fact is the extreme 
rarity of free spores; 
in fact, in several cases 

K10 Xtu — !• uncus of Tinea Intersect.* ()1U; Joes not succeed 

(From a .scale in hq. potassa.'.) in finding spores. The 

mycelium is fairly 
abundant, though far from being so abundant as in tinea imbricata. 
It is cbmposed ot long, straight articulated threads, which are 
sometimes dichotomous, the breadth,being between 3 and 3I fi. 
Each segrtient presents in fresh preparation two retractile bodies, 
one at each extremity. No asporgillar fructifu at ions nor clusters 
of spores are seen. Attempts at growing the fungus have succeeded 
only in one case, the growth being somewhat similar to that of Endo- 
(Urmtphyion indicum Castellani (p. 1020). 

Symptomatology. —'fhe eruption begins with' small oval or 
roundish, very slightly elevated itching patches, generally situated 
on yie arms, legs, chest, and back. The margins of these dark 
spots are at first slightly elevated, and dotted often with minute 
dark papules. The patches are dark brown in colour, much darker 
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than *t he surrounding skin, and presents a smooth, tense surface at 
first; they increase in size slowly, and some coalesce. After a 
certain time the surface of the patches is no longer tense; it becomes 
somewhat shrivelled and dry; superficial cracks appear in it,'so 
that white lines are visible intersecting the brown surface. Later 
the cracks become deeper, the epidermis splits, and several flaky, 
curled-up scales, whitish inside and dark on the outer «ivrface, are 
seen; the scales are often removed by friction, and whitish roundish 
patches only remain. The eruption never develops in concentric 
rings like tinea imbricata; the patches remain isolated or fuse to¬ 
gether, forming irregular larger patches. Some patches may disap¬ 
pear spontaneously after a time. The general health of the patient 
docs not seem to be affected. In some patients there is a slight 
degree of cosinophilia. 

Diagnosis. —When the eruption is in the very first stage it might 
be mistaken for a form of pityriasis versicolor. In pityriasis versi¬ 
color, however, the epidermis does not split: moreover, in tinea 
intersocta the fungus is not found on the surface: it grows between 
the superficial and deep layers of the epidermis. Tinea imbricata 
begins in a manner somewhat similar to tinea intersect a, dark 
brownish patches being present, and the fungus in both eruptions 
growing between the superficial and deep layers of the epidermis. 
I11 contrast to tinea 
imbricata, however, 
the eruption of tinea 
intersect a never de¬ 
velops in concentric 
rings: isfar less severe, 
as patches may heal 
spontaneously; and is 
cured without much 
difficulty. 

Treatment. — Tinc¬ 
ture of iodine and the 
usual antiseptic oint¬ 
ments, such as chrysa- 
robin (2 to 5 per cent .), 
answer well. 


TINEA FLAVA 

(vide Plate XII.). 

Synonyms. —Trop¬ 
ical Pityriasis * Ver¬ 
sicolor of the old 
authors, Microsporosis Flava (Castellani), Acliromie Parasitaire 
(Jeanselme). Pityriasis Versicolor Flava (Castellani), Achromia 
Squamosa (Crocker). 



Fig. 821.—Fungus of Tinea Flava (Old Case). 

(Fioin a specimen stained by the Morris- 
Walker, method.) 
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This dermatomycosis is extremely common in- all tropical 
countries, and especially so in Southern India, Ceylon,. Malaya. 
Java, Indo-China, and China. By many authors it has been, and 
is still, confused with the ordinary pityriasis vesicolor of temperate 
zones; the investigations of Castellani and Jeanselme, however, 
have clearly proved that it is a different affection. 

^Etiology# —The affection is due to Malassezia tropica Castellani, 
r<)° 5 * The mycelial threads are generally thick, with numerous 



Fig 822 - Tinea I'lava on* the Face pf a Sinhalese. 

* 

swellings, constrictions, and othpr irregularities in theirp shape. 
The spores are roundish or oval (3*50 to 4*50 jj,), and have a double 
contour. In recent cases the fungus is abundant, with plenty of 
mycelium and spores which often run into clusters. In old chronic 
patches the fungus becomes very scanty; the 4 spores are not 
numerous, and generally do not collect in clusters; the mycelium is 
very scanty, and is even more irregular in shape than it is in recent 
patches (degeneration forms of the fungus). For full description 
of the fungus see p. 1099. 
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Symptomatology.- —The affected parts are yellowish, of much 
lighter colour than the surrounding healthy skin; 1 lie yellow colour 



Fig. 823. —Tinea I'lava on the Hack. 



Fig. 824. —Tinea Flava of Ihe Arm. 

may be of various tinges, from dark, deep orange-yellow ii! some 
cases to very light canary-yellow in others. The patches are of 
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various sizes, generally roundish, smooth, sharply defined, with 
margins not elevated, or only slightly su. Sometimes the patches 
are irregularly festoone'l, and may encircle an area of healthy skin. 
Occasionally' the encircled healthy skin appears to be intersected 
by many yellowish, ribbon-like lines originating from the surround¬ 
ing yellow palch. The region* more frequently affected are, in 
order of frequency, the face, neck, chest, and abdomen. Large 
portions of the body [may be involved. There is, as a rule, no 
pruritus. The patches are not desquamating, or only very slightly 
so. The course of tinea ilav.i is very chronic. In the natives of the 
lower classes it appears in childhood in the shape of tiny spots on 
the face and chest, spreading slowly during years; they may 
coalesce, covering practically the whole of the face and chest. 



Fig. 825. —‘Tinea J'i.ava; Variety Guttata. 

One is occasionally surprised to see a native whose face and (best 
are quite light in colour; on closer examination, it may be found 
that this lighter appearance is due to a diffuse, very light-coloured 
form of tinea tlav.i, covering the whole of the-facc, neck, and chest. 
In Ceylonese native women, when the patches of tinea flava are 
small, light, and situated on the face, they are considered to be 
beauty-spots, and are highly appreciated by the ladies and tlicir 
admirers. Such patches are called in Sinhalese ‘ nlu-hama,' which 
means ashy skin («/«, ash; hama, skin). There is al ( so another word 
used by native poets fyr such condition—‘ gomera,’ which means 
skin dotted with beauty-spots. The disease, which is extremely 
comn\on, attacks mostly natives, but occasionally Europeans also. 
In Europeans the patches arc yellowish-reddish or pinkish (tinea 
rosea), and may be duo to different strains of M. tropica. 

« 
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Prognosis.— The disease is very chronic and has no tendency what¬ 
ever to spontaneous cure, but the general ln^ilth is not affected. 

Diagnosis .-—Pityriasis versicolor of temperate zones is not of so 
light a tinge as tinea flava, never attacks the face, and is curable 
with the greatest facility; while tinea flava affects the'fare more 
frequently than any other part of the body, and is curable only 
with difficulty. * • 

Tinea Alba. -Occasionally there may be some difficulty in dis¬ 
tinguishing tinea flava of a light variety from tinea alba. ' I11 con¬ 
trast to tinea flava, the patches of tinea alba are not smooth, and 
the fungi belong to thojgeiieni Trichafrhylon and 11 f>idcrmophvlon. 



Htg. 826. - Tin pa I-'lava on tiil. 13 ack op a Kukupfaw. 

Tinea blaea and Pint a are easily distinguished by the characters 
of their respective fungi, the ftiugus found in pint a never having 
the characters of a MaUisseva. 

Lcucodcnna patches have a characteristic dead-white colour, 
are often surrounded by a hyperpigmentcd border, and no iuugus 
is found. • 

In Circumscribed Scleroderma (Morphiea) the patches may present 
a'peculiar yellowish tinge, which in coloured patients inav resemble 
tinea flava. In tinea flava, however, there is no change in the 
texture jjf the skin, which is still pliable, and does not exhibit the 
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peculiar parchment-like feeling of scleroderma. The microscopical 
examination will clear +lie diagnosis in any doubtful-case. 

In EuropQans, tinea flava, taking often a reddish colour (hence the 
term ' tinea rosea ’), especially if the patient has been exerting him¬ 
self and is perspiring, might, on superficial examination, be mis¬ 
taken for a form of Seborrhcea corporis. The microscopical examina¬ 
tion will dear the diagnosis, no Malassezia fungus being found in 
seborrhoea corporis. 

Treatment. —Tinea flava shows no tendency to spontaneous cure, 
unless the patient moves to a cold climate. Even then, very often 
the cure is only apparent, as the condition reappears during the 
hot weather. The treatment is difficult. Turpentine applied daily, 
followed by a naphtliol or cpicarin ointment (2 to 5 per cent.), or 
a salicylic-resorcin ointment (resorcin 3i., acidi salicyli gr. x., 
vaselini gi.l, is often successful, but the treatment must be con¬ 
tinued for months. On covered parts of the body tincture of iodine 

may be used, or a chrysarobin ointment (2 per cent.). 

• 

It is to be noted that in several cases the fungus of tinea flava has apjiarently 
a deep permanent disturbing ac turn on the pigmentation processes of the 
skin, as, even when the fungus has been destroyed, the patt lies may remain 
of a lighter colour than the surioundmg skin lor a long time, though ultimately 
they become again normally pigmented. 


TINEA NIGRA. 

Synonyms- -Pityriasis Nigra (Castellani), Microsporosis Nigra 
(Castellani). 

This affection is fairly common in India, Ceylon. Java. Federated 
Malay Stales, and China. The first accounl of this, or a very 
similar, dermal omycosis was published by Manson in China in 
1872. Manson’s observations, however, were forgott en, as t hey witc 
not quoted by him in his subsequent works. Castellani, in 1905, 
redescribed the disease in Ceylon, and succeeded in growing the 
fungus. g 

^Etiology. —The affection is caused by a fungus of the genus 
Cladosporiiim €. inunsnni Castellani, 1905. The fungus is found 
very abundantly in the lesions; the mycelial elements arc rather 
short —18 to 20 fi in length, and 2}, to 3 {pi in’breadth. Sometimes 
they may lib irregular in outline, bent, banana-shaped. The spores 
are globular, and most of them very large--5 to 8 pi. They are 
frequently arranged in clusters. 

The fungus is easily cultivated by modulating scrapings of the affected 
patches on maltose agar. Alter two to lour days roundish hemispheric colonies 
appear, which are black, b”t at first have usually a greenish tinge, and may 
present at the periphery some radiating, delicate, pale greenish byphse. 
These colonies may remain separate or more otten gradually coalesce into a- 
jet-black knobby mass, deeply rooted into the medium. 

The fungus grows well, though less abundantly, on the other sugar agars, 
and also on ordinary agar. In broth and peptone-water the growth is very 
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slow,*and take# place at the bottom of the tubes, with formation of a black 
or greenish-black sediment. 

The optimum lAnperature for the growth oi the fungus is betwen 30° and 
32° C.; above 35 0 C. and under 23° C. the growth is much slower, and may be 
nil under 20° C. -Further details on the fungus may be found on p. xxoo. 

Symptomatology. —The affect oil parts are of a black, dull, lustre¬ 
less colour, much darker than the surrounding dark, healthy skin 
of the native. The patches may be small, roundish, and separated 
from one another, or may coalesce; the patches are often slightly 
elevated, and may present a slight desquamation. Tittle, if any, 
pruritus is present. The face is not usually affected, though the 
eruption may be found 011 practically any other region of the body. 
The neck and upper portion of the chest are apparently the regions 
most frequently affected. Tinea nigra usually attacks natives. 
We have, however, 
seen it also in one of 
our European pat ients, 
who went for a pleasure 
trip to Burma, ♦here 
he remained about a 
month. On coming 
back to Ceylon, he 
noticed a small, 
roundish, very slightly 
elevated, non-desqua¬ 
mating, black patch 
on the palm of Ins left 
hand. There was 110 
pruritus. The patch 
spread slowly for two 
months, reaching the 
size of a sixpenny- 
piece. It disappeared 
after a single applica¬ 
tion of formalin; three Fm. 827. --Func.uk ok Tinua Nigra. 

months later it re¬ 
appeared in the same place as a tiny black dot, which slowly 
spread. Another application of formalin caused it to again dis¬ 
appear. From the patdi a fungus was grown identical with the one 
found in native cases. 

Mixed Infections. —A mixed infection of tinea nigra and tinea 
flava is somewhat frequently met with. Several of our patients 
had on the neck a few round patches of tinea nigra, and on the 
face some smooth, yellow, roundish patches of tinea flava. 

Diagnosis. —Tfie characters of the fungus, and the fact that the 
disease is easily curable, readily distinguish tinea nigra from 
pinta. Pityriasis versicolor is generally of lighter colour than tinea 
nigra, and the fungus (Malassezia versicolor) is morphologically very 
different, and cannot be grown. In chloasma brouzinum no fungus 
is found, n 
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Treatment. —The disease is easily curable, except when It attacks 
the palms of the hands, where the treatment must be more pro¬ 
longed. A salicylic-alcoholic lotion (2 per cent.}, followed by a 
resorcin ointment (resorcin, £i.; vaseline, gi.), answers well. When 
the patches arc small, pure formalin may be used with care. 


ERYTHRASMA. 

This affection is frequently met with in the tropics, and is 
common on the continent of Em ope, though apparently rare in 
America. 

/Etiology.- -It is caused by a fungus discovered by Burchardt 
in 1850- -Nocardia minuiissima Burchardt. This hyphomycetc is 

very delicate and slender, less than 
1 n in breadth: is found in the 
superficial horny layer of the affected 
parts. Ducrcy and Reale claim to 
have succeeded in cultivating it, but 
their results h:ivc not been confirmed. 
The description of the fungus is- found 
on p. ioOr. 

Symptomatology.- The eruption 
generally affects the genito-crur.'il and 
axillary regions, but may occasionally 
spread to other parts of the body. It 
is characterized l>y tlie presence of 
brownish-reddish patches, rounded or 
irregularly shaped, but with well-defined 
borders. The borders art; not elevated: 
the surface of the patches appears 
slightly furfuraccous. and has often 
a somewhat greasy feeling. There are 
no subjective symptoms, except occa¬ 
sionally slight itching. 

Diagnosis. — Erytlu-asma is easily 
distinguished from tinea versicolor 
and titjea (lava by the reddish tinge generally present: by the 
characteristic difference of its silos of development, and by the micro¬ 
scopical examination, winch will re\c»l the presence of Nocardia 
minuiissima Burchardt, a fungus morphologically very different 
from Malassczia furjur Robin *or M. Iropica Castellani. The 
differential diagnosis from tinea cruris has been discussed in this 
chapter under the heading Tinea Cruris (p. 2042). 

As first noticed by Manson, after tinea cruris has been cured, the 
genito-crural region m*iy in some cases present for years 0 peculiar 
brownish discoloration, and be slightly furfuraceous—a condition 
resembling erythrasma: in such cases neither Epidermophyion 
cruris Castellani nor Nocardia minutissima Burchardt will be found. 
.. Treatment. —Washing the parts with ordinary soap and warm 



Fig. 828. —Erythrasma. 
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walfe, 'Carl><JKc; tdtf* or sand-soap, and then regularly applying a 
, resorcin-salicylic ‘ointment (resorcin, gr. x. to xxx.; ac. salicyl. 
gr. X. to^xx.; vaseline, Ji.), will soon cause the eruption to disap¬ 
pear., Instead of the ointment, a hyposulphite of soda (1 drachm 
to l ounce) or sulphurous acid lotion may be used. * 


BLASTOMYCOSIS. 

.. ■ 

v (jyttQffiillv—Saccharomycosis Hominis, Oidiomycosis, Dermatitis 
Blastorifycetica, Blastomycetic Dermatitis, Zymonematosis. 

Definition. —The term blastomycosis covers a group of closely 
allied pathological conditions due to fungi of the genera Saccharo- 
nryces, .Cryptococcus, Coccidi- 
otdes, Oidiitm, and Monilia. 
genially characterized by the 
presence of warty patches and 
'minute epidermal abscesses. 

Historical and Geographical. 

—Werniko, in iftrio. described 
in Buenos Ayres two cases of 
papillomatous eruption 111 
which lie found peculiar bodies 
which were, at first coiisideied 
to be pro! ozoa. hence t lie disease 
was callc.d ‘ protozoic derma¬ 
titis.’ Later Gilchrist and 
Ophuls showed them to be 
vegetal parasites. Gilchrist, in 
1894, described yeast-likr 
organisms in sections taken 
from a scrofuloderma-like 
eruption. In the same year, 
independently. Jiusse "and 
Buschke published a case of 
a pyaimia-likc condition due 
to a Cryptococcus. The disease 
has been investigated^ cfiielly 
by American observers, among whom Ricketts, •Ornisbv,* Hyde, 
Montgomery, and PusCy nmy be mentioned. The malady occurs 
in the tropics, and one of us has reported several cases from Ceylon, 
while Phalcn and Nichols have described numerous cases from the 
Philippine Islands. Leger two cases in Tonkin, and Lutz, Splcndore, 
and others, cases from South America. 

etiology. —live fungi found belong to file genera Saccharafnyces, 
Cryptococcm, Coccidioides, Monilia, including,in the last-mentioned* 
genus the following non-sufficiently defined genera: Zytnonema, 
PaYasaccharomyces , Parendomyccs. The description of these fungi is 
found in Chapter XXXIX., p. 1035. 'ITicre are also higher, not yet 
well-determined fungi, all of which are apparently capable of 
* 131 
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inducing identical clinical conditions. In the tissues all the organ¬ 
isms exist as yeast-like, oval, or roundish cells. 

Among the organisms which cause the disease, Ricketts distinguished lour 
types:— 

1. Blastomycctoid or ycast-hke type: reproduction by budding; in cultures 
only oval or roundish cells are seen, while mycelial tubes are as a rule absent. 

2. Cryptococcus-likc type: reproduction by cndosporulation within the 
tissues. 

3. Endomyces-like type: the culturespresent abundantsubmerged mycelium, 
which breaks up into chains of endoconidia; proliferation by budding is rare. 

4. llyphomycetoid type: cultures present aeiial hyplise and submerged 
mycelium; proliferation by gemination occasionally seen. There are many 
transition Jorms between these four groups. 




Em. 830 —Blastomycosis of the Eh:. 831, - Blastomycosis of 

Upper Lip: Ulcerative Stage. the Moltit. 

(From a case id the Colombo Clinic ) (From a photograph by Splendore.) 

‘ Histopathology.—Then: is marked proliferation of the epithelial 
layers, with elongated, irregularly shaped*down-growths into the 
corium, and epithelial globi are seen. The cells of the rete are 
swollen, and there is, between flic cells, a polymorphonuclear leuco¬ 
cytic infiltration. Here and there minute miliary abscesses are 
present. In these, numerous polymorphonuclear and mononuclear 
leucocytes arc found, also epithelioid cells and t giant cells, some 
' containing the parasite. It is in the miliary abscesses that the 
organism is mostly found. The corium presents a general cellular 
infiltration made up of polymorphonuclear leucocytes and young 
connective-tissue cells. The vessels are dilated and their walls 
thickened. Splendore has noted that when the lymphatic glands 
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are Effected,*which is of rare occurrence, they may present histo¬ 
logically a tubercular appearance. # 

Symptomatology.—The disease, as seen by us in Ceylon, is 
characterized by the presence of elevated warty patches .showing, 
especially at their margins, 
minuie epidermal abscesses, 
and often small ulcers 
covered by yellowish crusts. 

The eruption may be gyrate. 

The lesions at a later stage 
may become more deeply 
ulcerated, the pr< 
ulceration generally begin¬ 
ning at their centre. There 
is very little or no pain, 
and very slight or no prurit us. 

The lesions may heal spon¬ 
taneously, leaving, as a rule, 
soft, smooth scars. Occa¬ 
sionally the affection recom¬ 
mences aftei a lime in thc^ eat. The lymphatic glands ;ue not 
often involved, fn some ease subcutaneous absi esses and grmma- 




^•'xg. S33.—Blastomycosis Glutealis 
(From a case m the Colombo £liuic.) 

like swellings may be formed. All regions 01 the body may be 
affected. The course is very chronic, the disease lasting often for 
many years. 
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Clinical Varieties.— Several varieties can be distinguished 

1. The commofi cutaneous type, or North American and 

Asiat ic type. 

2. The oro-pharyngeal blastomycosis. 

3. The Coccidioides blastomycosis. 

4. The gluteal blastomycosis. 

1. Common Cutaneous Type. —The description we have given 
of the disease refers to this type. which is quite common in Ceylon. 
Southern India. Philippine Islands. Indo-China. Tonkin, and prob¬ 
ably in many other part s of t he tropics. A very frequent localization 
in Ceylon is the upper lip (see Fig. 830), the disease extending 
later occasionally to the nasal mucosa, and very rarely to the 
oral mucosa. Tn several of our cases a monilia-like fungus was 
grown. 

2. Oral Blastomycosis.- This variety has been investigated by 
Lutz and Splendorc in South America. Splendore considers the 
fungus to be.a Zyutonetna, and calls the disease zymonematosis. 
As most authorities do not accept the genus Zymoncma , we p(acc the 
fungus in the genus Monilia (see p. 1079V The skin lesions 
arc identical with those found in the common type of the malady, 
but the infection spreads to the oral mucosa, lips, gums, soft and 
hard palate, giving rise to numerous small, verruroid, papillomatous, 
or framboesiform patches, which later may undergo deep ulceration. 
The disease later invades the pharynx, nose, larynx, and bronchi, 
and often terminates fatally. 

3. Blastomycosis Coccidioides (synonym. Protozoir. disease) was 
described by Wermke of Buenos Ayres in 1890, and hater by Posadas; 
it was further investigated by Ophuls, Moffit, and others. It was 
at first considered to be of protozoal origin. The lesions on the 
skin arc somewhat similar to tho.se found in the more usual type of 
blastomycosis—viz., verrucose patche* with minute epideimal 
abscesses—but are generally of larger size, and visceral complications 
are the rule, the malady terminating almost always fatally. In the 
affected tissues peculiar large structures are seen, some of wluch 
may contain as many as mo spore-like bodies (see p. 985). 

4. GliUeal Blastomycosis. - - Thi s condition was described by Kar- 
tulis some years ago in Egypt. We,have often observed it in 
Ceylon. The skin of the gluteal region—one nate or both nates— 
presents a diffuse induration, an/1 is cribratcd with the opening 
of sinuses, from which a thin pus exudes. The sinuses may be 
very deep and connected with each other, but in our cases did 
not communicate with the intestine. The pus docs not contain 
grains, as is the case with actinomycosis. The p&ticnt may com¬ 
plain of pain and discomfort on sitting down. The disease is chronic. 

' Matwell has reported from Formosa cases of a fistulous disease of the 
buttocks, which may be of the same nature, fie is inclined, however, to 
Consider them to be of amoebic origin. 
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D!agnosls.*-This is based, in the usual type of the malady, on 
the presence of verrucose patches with micro-absccsscs, in which the 
fungi are found* The disease has been oftcif confused with tubercu¬ 
losis verrucosa, with a syphilide, with an epithcliomatous lesion, 
and, in the tropics, with atypical frambeesia and even ringworm. 
The microscopical examination and cultivation of scrapings, or, 
better, of the pus of the miliary abscesses present in the lesions, will 
be necessary to dear the diagnosis. A droplet of the pus, or a 
minute portion of teased tissue, is placed on a slide with a drop 
of a 30 per cent, solution of potassium hydrate, and a cover-glass 
is placed on the preparation; after about half an hour in a temperate 
climate, and generally a few minutes only in'a tropical climate, the 
tissue and pus cells are disinte¬ 
grated by the potash solution, while 
the organisms, being resistant, can 
be easily seen. Cultures should 
also be made from the pus. It 
is important to,note that yeast- 


Fig. 834.—Fungus found in Dek- Fig 835.—Dermatosis Hypho-' 
matosis Hypiiomycetica Indica. mycktica Indica (see 

(Broth Culture.) p.2086). , • 

like organisms may be frequently found as saprophytes on the 
surface of various ulcerated skin lesions, which have nothing to do 
with true blastomycosis. * 

Oral blastomycosis may occasionally be confused with espundia, 
from which it is differentiated by the absence of Lcishmania and 
presence of fungi Blastomycosis coccidioidcs is easily diagnosed by 
the presence of bodies containing numerous—as many as 100— 
endospores. Gluteal blastomycosis is distinguished from actino¬ 
mycotic and mycetomatous conditions by the absence of the grains 
and the characters of the fungi; from a syphilitic condition by 
the ineSb^cy of a mercurial treatment; from tubercular fistulous 
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disease by the massive diffuse induration, and absence of tuber¬ 
cular culircaction. 

Prognosis. —The disease very rarely heals spontaneously. The 
general health in the common type of the malady is not much 
affected, but the patients complain of the disfigurement. Occa¬ 
sionally the organisms from the skin lesions enter the general cir¬ 
culation, ami a condition similar to pyaemia develops. Cases of 
systemic blastomycosis terminating fatally, without any skin lesion, 
have also been described. The prognosis of blastomycosis cocci- 
dioides and oral blastomycosis is bad. while blastomycosis glu- 
tealis is most persistent, though the general health is not much 
affected. 

Treatment.- - Potassium iodide. gi\ en m large doses (gr. xv. to xx. 
three or four times daily), has a beneficial effect, though it is not 
so efficacious as m spoi o*Heliosis. The applical ion of Rontgen rays 
to the lesions is useful. In mild cases the lo< al application oi various 
disinfectants -eg., perchloride of mercuiy (i in i.ooo). diluted 
tincture of iodine, trfo., may bring about a curg. Hie. following 
ointment is uSetu tspecially in the localization to the upper lip: 
Ichthvol, gr. xv ung. belladonna-. ~>ii.: va^-lmi. ad gi. No 
treatment is apparently much use in l>1.is*omvc<isis cocci- 
dioides. in oropharyngo. >l.ist omveo-ds. or in bias 4 omveosis 
glutealis. 

Dermatosis Ilyphomycetica htdua .—This term lias 1 k*ch used bv Castell.ini 
to indicate a peculiar hyphomycetic condition lie has once seen in Ceylon 
The patient had a number of gummatous swellings ami indurated patches, 
bat no warty lesions were present anywhere. A lungus was isolated which 
in various sugar broths and ordinary broth produced very long filaments, 
but owing to an accident could not be further studied 


SPOROTRICHOSIS. 

Schenk, in 1898, described a case of multiple chronic abscesses in 
the pus of which a Sporotrichnrn was found. Hektocn and Perkins 
reported two similar cases also in the United States ill 1900. 3 )c 
Beurmann published in 1903 a case of similar nature in hranee. 
De Beurmann and Gougoro't, from 1906 onwards, have published’ 
many cases, and have completely investigated the subject of human 
sporotrichosis bacteriologically and 'histologically, as well as 
clinically. Their researches have been confirmed by Gaucher 
and Monicr-Vinard, Duval and Fago, Vaquez, Bonnot, Lambry, 
Adamson, Esmcni. and many others. Cases have been reported 
from the tropics by Lutz and Splendore in Brazil, and by us in 
Ceylon. Clair has observed the disease in Arab stokers on board 
some steamers of the Messagerics Maritimes Company. 

iEtlology. —The fungi causing the disease belong to the genus 
- Sporotrichnm Link, 1809, of which nine species have been so far 
described in man:— 
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(S. schenkt Hektoen aiul Perkins, 1901. 

bcurmartni Matruchot and Ramond, 1905. 
dori (le Beurmann send Gougerot, 1906. 

. S. gougevotx Matrucliot, 1910. 

Sporolrichum Link, iSng S. jean&elmet Brumpt and longeron, 19m. 

S. mdteum Ca&tt-llam, igr»8. , 

S. asteroidrs Splendor*-, J909. 

S.lf&nei Vuillenun, 1910. 

.S', rouncilmatit Wolbaeh. Sisson andTMeit-i, 1917. 

For the description ol these organisms. see chapters on Fungi 
(p. 1117). 

The species so far found in the tropics'are— S. bcurmanni Matru- 
chot and Ramond in Brazil and Africa, i>. as ter aides Splendorc, 1909, 
in .Brazil, and S. indicutn Castellani, io(»K, in Ceylon. These fungi 
are morphologically very similar. In the human lesions the fungus 
appears morphologically as a yeast, and is very scarce.. In cultures 
mycelial thread* and numerous spores are seen. The spores arc 
ovoid, 5 to (i n in length by 3 to 4 // in breadth. The mycelial 
filaments ;irc vojv slender (2 //) in .S', beurmgnni and .S. schenki ; 



FlCi. 8pi. SpOROTRICHIC LYMPHANGITIS. 

(From <1 photograph by Splendorc.) 

• 

somewhat broader (2J to 3 /d in S. indicutn. S. astefoides is 
characterized by the presence of peculiar radiate bodies in the 
affected tissues. These fungi grow easily on the ordinary culture 
media, best of all on Sabourauc^’s peptone-glucose agar. Colonies 
develop from the fourth to the tenth day as small white points, 
surrounded by a delicately rayed aureola of whitish colour. They 
gradually increase in size, coalesce, become convoluted, and take 
a dark greyish,‘brownish, and even black colour. These fungi, 
according to De Beurmann, may perhaps livS saprophytic on veget¬ 
ables (lettuce-leaves, aud other kinds of vegetables used as salads) 
and on insects (flies, caterpillars, lame). According to De Beur¬ 
mann, infection takes place by contact with unclean vegetables. 
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The fungi may also, apparently, live saprophytically. in the pral 
cavity and pharynx of certain individuals, who then become carriers. 

The rat, mouse, monkey, cat, and very young guiiiea-pigs, are al) 
more or less susceptible, and may be infected by subcutaneous or 
intraperiteneal inoculation. The rat is the most susceptible 
animal. In it Lutz and Splendorc have described a spontaneous 
sporotrichosis due to a Sporulrichum apparently identical with 
S. beurmanni. Moore and Davis have described a case following 
the bite of a field-mouse. The patient's blood agglutinated equally 
well S. schcnki and 5 . beurmanni. The affection has also been 
observed to occur spontaneously m the dog (Gougerot and Caravan) 
and in the mule (Fontoynont and Carougeau) in Madagascar. 

Histopathology. —The histopathology of the cases due to S. 
beurmanni has been investigated by De Beurmaim and Gougerot; 
that of the cases due to .S', asteroid es by Splendorc; that of the 
cases due to S. indie urn by ourselves. Whatever the causative 
species of Sporotrichum. the histological lesions are apparently 
tiie same, and correspond to the three principal,types described 
by De Beurmaim and Gougerot—viz., (i) An epithelioid type, 
with presence of giant cells—this corresponds to the tuberculoid 
type of De Beurmann and Gougerot; (2) a lymplio-connective 
tissue or syphiloid reaction; (3) a polymoiphonudear or ectliy- 
matiform type. 

Symptomatology. —In a well-marked case, several gummatous- 
like swellings, situated in the subcutaneous tissue, are present on 
various parts of the body—the arms, legs, and trunk. The size 
varies from that of a small pea to that of an orange. On palpation, 
they are hard, resistant at lirst; later they soften, the skin becomes 
reddish or violaceous and after a time perforates. From the 
fistulous opening a yellowish homogeneous pus is slowly evacuated, 
or at times a thin serous discharge* In some cases the suppuration 
ceases, granulation sets in, and a coarse chcloid-likc scar remains. 
In other cases the fistulous opening enlarges and a cratcriform 
ulcer, with often a fungating fundus, develops. The lymphatic 
glands may occasionally become affected, 'flic course of the disease 
is very chronic. I11 some cases deep guipmata develop under the 
periosteum of various bones, and in the muscles. Large granulating 
ulcerations may form in the buccopharynx and larynx The general 
health, as .ferule, is not much affected. * 

Clinical Varieties. —The commonest varieties met witli arc:— 

1. The localized type, with sporoirichic chancre and ascending 
sporotrichic lymphangitis. 

2. The disseminated gummatous type. 

3. The disseminated ulcerative type, presenting often poly¬ 
morphic lesions—viz., syphilitic-like, tubercular-like, ecthymatous, 
ruptal, furuncular. 

• 4. The extracutaneous type, with sporotrichic lesions of the 
mucous membranes, the muscles, the articulations, the bones, the 
organs of special sense, the internal organs—lungs, kidneys, etc. 
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De &eurman%has put on record a case of mycetoma of sporotrichic origin. 
Cases of systemic sporotrichosis have been described. 

.Diagnosis. —Tile principal clinical signs fin which to base a 
probable diagnosis of sporotrichosis arc the presence of gumma-like 
lesions while the patient is in a good general state of health; the 
mixture of lesions of different appearance: partial cup-shaped 
softening of the nodes, breaking down in the centre and tending in 
ulceration, with violaceous edges generally undermined; presence 
of viscous pus or of a serous lemon-yellow discharge; indolent 
evolution; absence in most cases of enlarged glands. The definite 
diagnosis can only be made by bacteriological methods. The simple 
microscopical examination of the pus of the abscesses, or scrapings 
of the ulcers, is not sufficient, as the fungus is extremely scarce. 
Cultivation must be resorted to. A few glucose-agar tubes are 
inoculated, and kept at room-temperature without capping. After 
four to ten days the first colonies of Sporotrichutn will appear. 

Treatment. —Potassium or sodium iodides in full doses (15 to 
20 grains three to.four times daily), well diluted in water or milk, 
induce a rapid disappearance of all the lesions. In'persons who 
cannot take potassium iodide, saiodin in the same dose may be 
given in cachets. The ulcerated lesions may he dressed with a 
lotion of potass, iodide 10 parts, iodine 1 pari, water 500 parts. 
Surgical measures should be avoided. 

Pinoy has 110tod that the action of the iodides is incu-ascd by a salt -free diet. 

Prophylaxis.- -Any small wound should be disinfected with tr. iodi. 

ACLADIOSIS. 

Definition. —An ulcerative dermatomycosis caused by Acladium 
castcllanii Pinoy. 

Historical and Geographical Distribution.- .The condition has been 
observed by Castellani since 1907 in Ceylon, but he did not fully 
describe it until 191C. Cases have been observed in Ceylon, the 
Federated Malay States, and Macedonia. 

/Etiology. —The condition is caused by a fungus which Castellani 
isolated in Ceylon. Cultui^s wore sent to Professor Pinoy, of the 
Pasteur Institute, who investigated it botanically and classified it. 
giving it the name of Acladium castcllanii Pinov, 1916. Professor 

Pinoy's description may'be efuoteri, 

* 

* Thp growth on artificial media (speh as carrot, potato, glucose agar) 
consists of many small roundish masses, which later on may coalesce, covered 
by spiculated formations, giving them a prickly appearance, and consisting of 
erectfstfaight filaments, parallel to each other, or at times interlacing. These 
filaments are approximately 2 microns in diameter, and carry laterally pseudo- 
conidia of variable snape, cylindriform, pyriform, or spherical, attenuated in 
size at their points of insertion. Most of these pseftloconidia are 4 microns 
in length, with a breadth of 3 microns. This type of fructification recalls 
the type Acladium described by Bodin* in certain species of the ggnus 
Trichophyton (Malmsten, 1848). 

* These pseudoconidia become detached and then develop by sprouting, 
and mycelial filaments are formed. Certain filaments produce spherical 
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rlilumydospores arranged in small stiings, as iound in certain fungi tot the 
genus Fusarium. These small chains of chlamydosporcs are very frequently 
terminal, the dimensions! being variable—8-10 microns ‘ (Jug. 595, p. m3). 

In cultures on carrot and potato the colonies are white, on glucose 
agar often amber colour. Very old cultures may show a certain 
amount of pigmentation (see p. 1112). 

Histopatkology. —The liistopathological investigation of the con¬ 
dition is far from completed. - From the preliminary investigation it 
would seem that the lesions are very similar to those one sees in 
sporotrichosis and that three types of lesions may be distinguished: 

(1) An epithelioid or tuberculoid type, with presence of giant cells; 

(2) a lympho-connec.tive tissue type (syphiloid); (3) polymorphonu¬ 
clear type (ecthymatous). 

Clinical Symptoms.— in a well-marked case ulcerative lesions are 
present all over the body, though they arc: in smaller number or 
absent altogether on the face, scalp, palms, and soles. Most of the 
ulcers are sharply defined, roundish or oval, with red granulating 
iundus. Their appearance is well shown in the illustration, a 
pilotograph of a Cevlon case. In manv eases {here is abundant 
purulent secre' ion. which collects and dries up in thick yellow crusts, 



\ 


Frr.i 817 anij 838.—Aci.AimjM <.Asnui\Mi I'imiy* Haxginc-I>R oi* 

OUI.TUK lv 

{ii) \tler Iwunty-fonr hour.-', ( b ) after three day*' growth. 

covering the ulcers. Guinunta-like polities and furuncle-like 
lesionsunav be observed. The superficial lymphatic glands may be 
enlarged. The lesions in most cases give yery little pain, or none 
at all; itching is often complet cly absenf, but occasionally the patient 
complains of slight pruritus. The general condition of the patient 
is not seriously affected for a long tunc, but lie otten complains of a 
certain degree of weakness and discomfort. Not infrequently there 
is serotine fever. The blood has been examined in two cases in the 
tropics; in one case in the Balcanic Zone: Wa9sermann reaction 
negative. In the first two cases red blood-corpuscles and haemo¬ 
globin were slightly below the normal; in one there was eosinophilia 
(5 per cent.), which may have* been due to a concomitant A scar is 
Iwnbricoides infection. In the Macedonian case, the blood of which 
was examined, there was a distinct leucocytosis (iMoo^leucocytes) 
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of thfc polymorphonuclear type; in this patient there was abundant 
purulent secretion and scrotinc lever, which on some days reached 
102® and 103° F.* * 

Diagnosis. —A positive diagnosis can be made with certainty only 
by cultural methods. The microscopical examination al-one is of 
very little use. hyphomycetic elements being as a rule absent micro¬ 
scopically in the scrapings from the ulcers and contents*of nodules. 
The material should be inoculated in glucose agar tubes. Four to 
eight days after inoculat ion small.yellowish, amber-coloured colonies 
appear; they enlarge fairly rapidly, become hemispheric, and often 
coalesce in a knotty mass. At times the colonies may not fuse 
together; each colony 11 icn remains separat e, reaches a lai ge size, and 
occasionally presents peculiar radiating furrows as seen in certain 
species of trichophytons In man}’ cases where the material has 
been collected from ulcerated lesions, the fungus grows in symbiosis 
with a coccus, and it'may be difficult to separate the two organisms. 



Fig. S39.—Aciadiosis of thf Arm. 


The malady is often taken for a syphilitic, condition. The history, 
the negative examination of the lesions for spirochadcs, the failure 
of mercury and sal varsantreatment, will exclude it. When t he lesions 
are covered by raised, thick, bright,yellow crusts the condition must 
be differentiated from yaws: in aciadiosis, on removing ihoYrusts. 
ulcers are found, while jn }aws. the typical frambeesiform nodules 
will be seen; in scrapings from yaws lesions the treponema will be 
found. Aciadiosis can be differentiated from sporotrichosis and 
other affections of hyphomycetic origin by cultural methods. 

Prognosis. —The course of the disease may be very long, and 
there is very little or no tendency to spout ancons cure; but if a 
proper treatments carried out a cure can be obtained fairly rapidly 
in the majority of cases. A few cases resjfbnd to treatment ex¬ 
tremely slowly. 

Treatment. —Potassium iodide given in full doses (20 gr ier diem) 
acts satisfactorily. The drug appears to act at times more rapidly 
if given according to Professor Pinoy's method—viz., in conjunction 
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with a salt-free diet. If potassium or sodium iodide is not well 
borne, sajodin and other similar preparations may be tried, but the 
result is not so satisfactory. Mercury and arsenic haVe no effect on the 
course of the malady. As regards local treatment, it is sufficient to 
keep the ulcers clean by using a weak mercury perchloride lotion. 

« < CRYPTOCOCCOSIS EPIDERMICA. 

Synonym. —Saccliaromycosis epidermica (Castellani). 

Historical and Geographical. —This condition was first described 
by Castellani in Ceylon. We have recently found cases in the 
Sudan and in the Balcaiiic Zone. 

JEtiology. —The causal organism is Cryplococcns epidettnidis 
Castellani, 1914. 

Symptomatology. —TI10 condition is fairly frequent in Europeans 
who have resided for some years in the tropics, blit is also found in 
natives. It is characterized by the presence on the arms, and more 
rarely on the chest and neck, of small roundish patches of a dirty 
yellow or brownish colour, which can generally bo removed by 
thorough scraping. Tlie^e patches consist of large munbers of 
blastomyccs-1 ike elements of various size, rounded or oval, which 
so far have not been cultivated. 

Treatment.-- Thorough scraping with sand-soap and hot water is 
generally sufficient to remove the patches. In obstinate cases a 
salicylic sulphur ointment is useful. 

INTERTRIGO SACCHAROMYCETICA. 

Synonym.- —Intertrigo Binst omycotira. 

Remarks.— Cases of this affection have been observed by Castcl- 
lani in Ceylon, and similar ones have later been reported by 
Whitfield and others in Europe. The affection is apparently rare. 
It generally attacks the scroto-crural and axillary regions. The 
affected skin is red. ami there may be slight exudation. The 
borders of the eruption arc fairly well marked, but never elevated. 
In most cases there is not much itching, .and the affection may 
recover spontaneously. 

AStlQlogy.— In scrapings a Saccharompccs ( 5 . samboni Castellani. 
1907), which is easily cultivated on sugar media, is found, or in other 
cases fungi of the genus Monilia. . 

Treatment. —The treatment consists in washing the affected parts 
with potassium permanganate lotion. 1 in 4,000, or resorcin, 1 in 100; 
followed by the application of powders of boric acid 51., talci or 
salicylic acid gr. x., talci Si- * 

ASPERGILLOSIS £KD PENICILLIOSIS OF rfiURY PARTS. 

The affected hairs—-generally those of the beard and moustache, 
occasionally of the axilla—present dirty greyish or whitish puncti- 
'form formations, which on microscopical examination are seen to 
consist of peniciUar or aspergillar fungi ( Penicilliutn bar pa. Asper - 
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gittuf bar bee). • Occasionally both types of fungi arc found on the* 
same patient. The affection is very clironic. The diagnosis is 
easy, the characteristic aspergillus and pcnlcillium fructifications 
distinguishing this condition from other 
parasitic nodular affections. The simplest 
method of treatment is by shaving, and 
afterwards using regularly a medicated 
soap, such as carbolic soap, tar soap, or 
sulphur soap. If the patient docs-not wish 
to shave his beard, turpentine may bo 
tried. 

In natives who do not bathe frequently, such 
as old persons and beggars, the skin presents 
often large dark patches due to accumulated dirt, 
in which aspergillar and punicillar fungi arc 
often present, living saprophytieally. This con¬ 
dition has nothing to do with pinta, as a thorough 
scrubbing with soap will remove the dirt and the 
aspergillar and peqjcillar fungi which may he |«V., v s^n - Pi nicimxcm 
present. Fuucni'ir vtion. 

PINTA. 

Synonyms. —Mai do los Pinto*. Mai del Pinto, Cara ate, Tina. 
Quirica, Pannus Carateus (Alibcrt), Taolu: Endeiniquc dcs Cordil- 
lifires (Alibert), Lota, Cativi, Bulpiss (Lurch). 

Definition.- 'I'hu term 1 pinta ’ tloes not indicate a single disease, 
but a group of closely allied dermatomveoses characterized by the 
presence of patches of various colour, due to different species of fungi 
of the genera Aspergillus, Pcnicillimn. Monilia, and Monivyclla. 

History. —The disease first began to di aw the attention of medical 
writers in the eighteenth century, though it was apparently well 
known to the inhabitants of the affected regions since remote times, 
as it is found to have formed the subject of pi*nyersaud supplications 
used by the Aztecs centuries before the Spanish Conquest. 

A short description of the malady is found in the Encvclopadia 
of Polanko, of Mexico, in 1760 ; and in Juan de Velasco’s * Ilistoria/ 
in 1789. in Columbia. Velasco belie\ed the malady to have been 
imjJbrted by African slaves! A fairly complete description is # given 
by Alibert, in 1829, under the name’of ‘ tache endemique dcs Cor- 
dilli&res,' or 'pannus carat eus.' Among the modern authors, the 
clinical and pathological investigation of Gomez, Uribe. Vrlbechycl, 
Iryz, Ruiz y Sandoval, Gastambido, may be mentioned. 

More recently the investigation into the aetiology of pinta by 
Montoya has been of the greatest importance. 

Climatology. —PJnta is practically limited to tropical America, 
where it is found in Venezuela. Peru, Chili, Central American States, 
Mexico. Cases have been reported from Brazil. It is extremely 
common in Columbia, where, according to Montoya, 4 per cent* of 
the total population is affected. There the patient affected with 
the disease is called * caratejo.’ The disease is not equally dis- 
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tributcd; in each country there are localities whertf the disease is 
common, while other districts are almost unaffected. In Columbia 
it is the northern proVincc of Saul under which is more particularly 
affected; in Mexico the disease is most frequently found in the 
provinces of Tabaxo, Chiaspas. Valladolid, Michoacan. 

A few cases of pint a have boon reported from Egypt by Madden, 
Goodman, 'and Sandwith, and previously Legrain described some¬ 
what similar cases from Tripoli and the Sahara. Legrain, however, 
did not find any fungus. A few isolated cases have also been 
reported from the Gold Coast, and ol hoi s from the Philippine Islands 
by P. G. Woolley. In Ceylon and India only imported cases are seen. 

/Etiology. —Previously to Ruiz y Sandoval and Montoya’s in¬ 
vestigations the disease used to be ascribed to many diffeient causes. 
Some authors believed it to be due to the mineral salts (sulphates) 
contained in the waters of the mines and other localities wlieio the 
malady is endemic; ot hers considered it to be due simply to insani¬ 
tary conditions, insufficient food, and a hot and damp climate; 
others, again, believed the affection to be induced by the action 
on the skin of volcanic cinders: while, according to some authorities, 
the. malady was an hereditarv < omplaiiit. 

Ruiz y Sandoval, in Mexieo. lust deiei ied the p.ua-alir natuie 
of pinta. He believed there was only mu species ol lunguslo be 
found in the affection, and that the dilfen it colours of the patches 
were due to the different depths at wlueh tin- fungus was growing 
in the various strata of tin: epidermis. Montoya's classical re¬ 
searches iu 1898 clearly showed the plurality ol species and genera 
of the fungi found in the disease, and demonstrated that each variety 
of pinta is due to a different fungus. More than twenty different 
species were found by him. 

fn the present stale of our knowledge ol pinta it is impossible 
to give a satisfactoiv .classification of these iiingi. The principal 
ones may be collected min the following groups:— - 

T. Kuugi of genus Aspergillus : Aspergillus pit (or Jffancliard, 
1895, and several other species. .1. pictor is found in the 
pure violet variety of pinta: the other species are observed 
m the pure blue and bluish and violet-black varieties, as 
"well as in a form of the red variety. Several of these species 
are not in reality true Aspcrgilli, as they possess organs of 
fructification intermediate between those of the genus 
Aspergillus and t hose, of t he genus Panicillium. 

II. Fungi of genus Penicillium: Pcnicillimn tnonloyai Castellani, 
1907, and several other species. They are found in $omc 
greyish-violet varieties of pinta. 0 

III. Fungi of gemiS'Monilta : Monilia montoyai Castellani, 1907. 

Found in some cases of white pinta. 

IV* Fungi of genus Monioyella : Monfoyella nigra Castellani, 1907. 
Found in one variety of black pinta. M. boxini Castellani, 
1907. Found in a red variety of pinta. 
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Th# term Aspergillus ( Trichophyton) pietor, introduced by Blanchard in* 
1895, when the plurality of species of the fungi found in pinta had not yet 
been demonstrated* is now used in a restricted scjjsc to indicate the Asper¬ 
gillus found in the pure variety of the disease. 

Montoya believes that the fungi found in Columbian pinta, or caraatc, arc 
different species from those found in Mexican pinta. 

Appearance of the Fungi in Fresh Preparations .—Scrapings from 
the patches examined in liquor potassa: show in most cases between 
the epithelial cells long dichotomous mycelial threads, from which 
shorter and thicker branches take origin at various points. These 
thicker branches terminate in comparatively large fructifications. 
The morphological characters of these fructifications vary accprding 
to the species and genus of the fungus present. They may be typical 
aspergiliar or penicillinm-likc fructifications, or they may show 
intermediate characters between those of Aspergillus and Peni¬ 
cillin tn. I11 many cases the fructification organ is represented by 
a pear-shaped or triangular formation, surmounted by five to six 
rods (sterigmata), each of which supports a string of five to six 
spores. The number of those spores, however, may vary. They 
are globular, have a smooth surface, show a doublevonlour, and 
their dihmoter is much larger than that oi the myt elial tubes. 

In the cases where the fungus present is a Monilia or a Montoyella, 
such or similar fructification', ;ue absent, and only mycelial tubes 
and some scattered spores are seen. 

Cultures.-- The various fungi found in pinta are easily cultivated, 
the best medium being Sabouraud’s maltose agar. The optimum 
temperature is between 30° and 40' U 


The coirjiosLtion of Siilmiiiaiur*- medium 
Mat tost 

I’cplono (Ch.iNsaing) 

Agar 

Distilled water 


l gi.imines. 

1 gininmc. 
i*5 grammes 
l««i < x. 


Culturally, the fungi may be divided in live gioups 

1. Those showing in cultures .ispoigillar ft netilications. 

2. Those showing peni< illium fructifu atoms. 

3. Those showing intermediate Iructifications beivveentl.e Asper¬ 
gillus and i\us Pcnicillium .* 

4. Those showing simpler fructifications ch.iraoteristic*of the 

genus Monilia —viz., a mycelial tlircad terminating in a single 
string or small bunch of roundish spores. * 

5. Those in which higher organs of reproduction are absent, and 
reproduction takes place somewhat similarly to vvliat is observed in 
the*genera Microsporum and Trichophyton—by conidia and terminal 
segmented and unsegmented * spindles.' The fungi of this group, 
found by Montoya in a variety of black pinta. by Bodin, and later 
by Castellani, in a variety of red pinta, constitute the genus Mon¬ 
toyella. 

Inoculation Experiments .—Montoya has tried to infect rabbits, 
using' various cultures of the fungi found in the disease. On several 
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occasions a desquamation of skin and loss of hair°was observed, 
and some chromatic patches appeared. Uribe succeeded in mocu- 
' fating several mulattoes. 

According to Montoya, the fungi of pinta live saprophytically in. 
certain waters, especially in those of mines and localities where the, 
temperature is constantly high. He states that he obtained pure 
culture.bf the pinta fungi direct from such waters. He has also 
■ found* e same fungi as ectoparasites on the bodies of mosquitoes 
of#he genus Culcx, on sandflies (Simu/itm), and on the body of 
some bugs (Clinocoris). which are veiv common in the mines. He 
believes, therefore, that mosquitoes and other insects play a rdle 
J in the transmission of the disease. 

In some old chronic eases of pinta an Arams —somewhat resem¬ 
bling Acarus scabici, though larger—has been found to live in the 
epidermal squama 1 , and some writers believe that this Acarus also 
plays a part in the transmission of the malady. 

Prclisfjosin g Causes.- -What the older authors believed to be 
the true causes ot -pinta■ -\iz., a hot. damp, cjjmatc; insanitary 
surroundings' and pcor feeding: the mineral salts contained in the 
Welters—are only predisposing causes, some of which, however, are 
of great importance. The hot. damp climate favours the growth 
of the fungi: the wat«*i of tin* mines, which contains a large amount 
,of mineral silts (especially sulphates), produces after a time in 
those who use it for washing, etc., a dermatitis with fissures and 
other eczematous-like lesions which greatly facilitate the infection. 

All races are liable to be attacked by the disease, but mulattoes 
seem to he particularly prone to become infected. Albinos arc said ’ 
tq be immune. Ho*h sexes are equally liable to become infected, 
though males, on account of their occupations, arc more frequently 
affected. The malady generally appears between the age of fifteen 
and twenty-five, but it pmv appear at any ago, and has been seen in 
children three or four year-, old. 

It has been observed that individuals of the negro race are more* 
liable to contract the black variety than any other kind of the 
disease, while whites are especially liable to contract thfe red variety. 
Miners and agricultural labourers are affpeted in most cases by the 
violet variety. 

Symptomatology .*-The disease begins very gradually. After au 
incubation period varying, according n> different authors, between 
a few weeks and some months, one or several small slightly prttn- 
ginous spots appear on uncovered parts of the body. The spots 
increase very slowly in size, and some may fuse together. They are 
roundish, or may have an irregular outline. At first they’are 
hardly raised above the normal skin. The surface of the patois 
is generally dry and*'rough, and is covered with fine pityriasic 
squamae' in recent cases, with larger and thicker scales in older 
Ones. Occasionally, in chronic cases, the surface of the'patches, 
instead of being dry, may be moist or somewhat greasy or glutinous* 

- The hairs of the affected regions become atrophied, and later on - 
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fall but. Til% shedding of hair is not due to the fungi invading 
directly the hair; it is due to a peculiar fibrosis of the hair follicle,, 
at the place of the hair a hard formation remaining, like a grain of 
sand (fibroid folliculitis of Montoya). 

Pruritus is generally well marked, especially at night-time. There 
are often patches of hyperkeratosis on the palms and sqjqp, and the 
normal lines and sulci appear much deeper. 

Old clironic cases occasionally exhale a peculiar musty odour, 
which has beep compared to the smell of cat’s urine, or to the bad 
smell of dirty linen kept in a warm, dump place. 

The affection may spread to tlie whole body, except the palms. 
Qjf the hands and the solus of the feet. The nails are never attacked. 
The scalp is not usually affected. 

The disease has no tendency to spontaneous cure. Its course is 
very chronic, and may last the whole of the patient’s life. 

Some of the older authors stall that the imtvnls duiing tin- intubation- 
period sulfur from Je\er, vomiting, and diarrhoea. Montoya says that pinta 
patients have not gqt an odour mi gem m, as stated by most observers. In 
cleanly patients no smell whatever is notiieahle, apart irofn the peculiar 
odour ot,the negro race. 

Clinical Varieties. - -Clinically, six different varieties may be dis¬ 
tinguished, each ot which shows several subvarieties:— 

l. The Black Variety, 
lie Blue Variety, 
he Violet Variety, 
he Red Variety, 
he Yellow Variety, 
he White Variety. 

Black Variety. —The patches are of a black colour, and are very 
often found oil the face, though they maybe present on any other 
part of the body except the palms and soles, similarly to all the 
other varieties. The patches arc hardly raised, and t heir surface 
is slightly desquamating. I’rui i< us is generally complained of, but 
is not, as a rule, so unbearable as in the other varieties. Black 
pinta is found in negroes more frequently than in individuals of 
Caucasian race. The course is veiv chronic. The treatment is 
difficult, though not so difficult as in the oilier varieties. 

Black pinta shows two subvarieties—one is characterized by the 
presence of patches of a black-violet colour: the other by patches 
of jet-black, iudian-ink black colour. The fungus found in the 
first is ai\ Aspergillus (species undetermined): in the second a l/o»- 
toyella [M. nxgra). 

Blue Variety. —This is much less frequent than black pinta. The 
patches are ol a blue colour. They generallyJjegin to appear’ first 
on the dorsum of the hands, and then tend to spread over the 
whole body—uncovered as well as covered part s. There generally 
is intense pruritus. 

The fungus usually found in blue pinta is Aspergillus. 

• 13a 
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Violet Variety .—Apart from the colour of the patches, which is 
violet, the clinical symptoms an»l course of this variety are identical 
with those of blue pinta. It is extreme^ common among rural 
labourers and miners. 

There are numerous subvarieties of violet pinta. In some cases 
the patches are of a pure \ioIet colour; in other cases the colour 
may be violet-greyish, violet-brownish, violet-purplish. There aie 
cases in which the patches are at first of a greenish colour, to 
become violet-bluish later on. The fungus found in the pure violet 
pinta is an Aspergillus (A. piclor Wanchaid, 1S95); the fungus 
found in the violet-greyish cases is a J\nici Ilium — P. monioyai 
Castellani, 1907; the fungi found in the other varieties are Aspcrgilli 
or fungi presenting transit ion < harecters between the Aspergillus and 
the Pcnicillium. 

Red Variety.- -This is > commonest variety found in white 
patients. The patches In cvelop, as a rule., on the dorsum of the 
hands and feet, and spread to large portions ol the body. The 
patches are red--*-often bnek-i ed— and usually show a rather 
abundant desquamation. Pruritus is very distressing, especially 
at night-time. Secondary lesions due to scratdiings anti inocula¬ 
tion of pvogeuir micro-organisms are not rare. Idurative lesions 
have been reported by several observers as occasionally occurring. 

In some cases of red pinta an Aspergillus (species not determined) 
is found; in others a fungus of the genus Sfontoyella- M. bnditn 
Castellani, 1907, found by llodin m 1903 in a patient who was undci 
the treatment of I ).incr.* 

Castellani, in 1907, found the same or a very sinulai Montoyella m a tase 
of red junta observed ju a Furojx-an sailor who li.id long been 111 trope nl 
America. J11 this «a*,c tin- disease bad not yd spread imah. JVsidc-s the 
red panlies, tlurc* was on the right ioiearm a small greyish-violet spot, in 
which a fungus was found* whn h gave Pcmnllntm frm tiluations 111 cultures 
(/■*. nwntoyiu). • 

lied pinla is more serious than .my other variety, as it affects 
not only the superficial strata of the epidermis, but the rete Mal¬ 
pighi i as well as the corium. 

Y clinic Variety.- -Very common among half-castes. It generally 
begins on the chest or arms. Tim patches are yellow, and at first 
are not pruriginous and not desquamating. I11 old cases, however, 
there is pruritus. This variety is very frequently mixed with 
patches of white pinta. and is difficult to cure. The fungi found 
belong to the genera Monilia awl Aspergillus. 

White Variety .— The patches are of a dull white colour, and are 
generally very large, 'flic surface is usually rough and desquamat¬ 
ing, but at times it may be smooth. In some cases a fungus of the 
genus Monilia is present, but, arroiding to Montoya, in other cases 
no fungus whatever is to be found. Montoya considers the white 
variety of pinta to represent in many cases the ultimate retrogres¬ 
sive stage of all the other varieties except the red. The patches 
of white pinta would be in such cases in reality unpigmented 
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leucttderma-likc areas duo to the disturbing action of the various 

fungi on the pigmentation processes of tin: skin. 

* 

Montoya's belief on the nature of white pinta in some cases is sup|)ortc(l 
by Castellani’s observations on tinea Hava ami tinea alba. J11 both these 
dermatomj'coses while, pseuclo-lem oilermic patches may occasionally be seen 
long alter the lungus has died out, and these puUlu-V. may remain unpig- 
meiitetl for months and years. . • 


Mixed Variety .—Xot infrequently the same patient may lu» 
affected with several varieties of pinta. presenting a grotesque 
tattooed or piebald appearance. 

It is especially white pinta which is found associated with one 
or more of the oMior varieties. 

Diagnosis.- -This does liot present any diilieulty in the countries 
where the disease is endemic. hi any doubtful case the mioio- 
scnpieal examin.it ion. supplemented when ucccssaiy bv tJit; use of 
cultiir.il methods. will clear the diagnosis. 


Diffarential Diagnosis Tinea nigra. In contrast to the black 
variety of pinta. tinea nigia js very superficial does not extend to 
large perilous ofMu- l»«i«ly. may attack the palms old he hands, is 
not pruriginous, is easily cured except when aifecling the palms. 
The microscopical examination of scrapings Irom ]>:itches of tinea 
nigra will show mycelial tubes of irregular shape and large globular 
spores < oileded in bum lies Ihe spores are grouped together in a 
somewhat similar manner to wh.it one sees in pityriasis versicolor. 

Tinea Tiara. -In contrast to yellow pinta. the iiingtis of tinea 
Hava is a Malaw.ia, has the same morphological characters of the 
fungus found in pityriasis versicolor, and i annot be grown arti- 
fieiallv. 


Tinea Albigcna and I'inea Alba . - -These are generalized Iricho- 
phylic ami epidrnnophvtje alleel ions, and are easily distinguished 
by the characters of the fungi. • 

i.cftru sv can be distinguished ti<>111 wlnfe pinta lesions bv the 
sensibility no: being impaired 111 pinta. 

Only white pinta patches with no lungus might 1m* mistaken for 
leucode.rmi 011 superficial examination. While pinta is very olten 
associated with other varieties of pinta. which are easily diagnosed. 
Loucodermic patches arc•snioo*h. iioii-pniriginous, and ttye skin 
surrounding them is often hyperpigmeuted. 

Prognosis.- -Pinta, though not a fatal disease, must be considered 
a serious affection. as its cours is chronic and tile tieatment very 
difficult, fn most eases the general health remains satisfactory, 
but the disfigurement is very distressing to the patients, who often 
become nervous and irritable. The pruritus, which is generally 
more marked at night, is also a cause of great distress and sleep¬ 
lessness. * _ 

Treatment.— Tlie popular treatment in Columbia is citrine oint¬ 
ment (mercury nitrate ointment). Other parasiticides have been 
tried, with a varying degree of success. When the eruption is at 
the very beginning, tincture of iodine may suffice. The best results 
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have been obtained by using chrysarofcin (chrysarofcin* gr. x. to*xxx.; 
ung. zinci ox., Ji.). ^This must be applied cautiqusly. When th. 
malady affects large tracts of the body, only a portion should be 
treated at a time, to prevent ns far as possible symptoms of absorp¬ 
tion. The urine should be regularly analyzed during the treat¬ 
ment. Xhe chrysarobin ointment must not be applied to tlic face, 
lest a severe conjunctivitis should develop. For the face a resorcin, 
or resorcin-sulphur, or resorcin-salicylic, or salicylic acid ointment 
(resorcini. gr. xxx. lo 3i.: ac. salicylici, gr. xv.: vaseline, gi.). is 
advisable, or citrine oin.ment maybe used. 

Montoya iccomnicixls i liryMirubiu dissolved in < liloroform (chrysarobin 
m parts, chloroform «x> parts). Aj»ply with a Jim- brush. When dry, apply 
gutta-percha dissolved in cliiniotonn (gutta pertlia 10 paits, chloroform 
go pai ts). 

Chrysarobin may conveniently be applied in the Jorm ol a vernisol varnish 
i (.-nt.). 

PIEDRA. 

Synonym.- -Tiiclionpornsis Tiopica. 

Definition. —Piet Ira is a mycotic disease of some parts of South 
America causing very hard, small nodosities on the hair. 

Historical and Geographical. The condition has been known 
locally in Columbia sime remote times, but the first scientific 

descriptions are due to Desenne 
Morris (i87«p, Osario, and 
Megalhi'tes. More recently the 
(oiulition has been studied by 


Pn. 84^.—PlIiDRA. 

Julicl Keiiov, Pernet, J. M. H. 
MacLeod, ilorta, and others. 
This disease of the hair is com- 
*’k;. 841.-- Transvkrsi, six 1 iov mon in some districts of Columbia, 
ihkoi’c.h a I’ii-ora Noiiclk especially the valley of Canca; 

but closely allied conditions arc 
observed in sevenal parts of the tropics, and occasionally in 
temperate /ones (picilra nostras). 

/Etiology. —If an affected Mur is washed in ether, and then 
treated with liquor potassa*, and examined microscopically, the 
nodules will be seen lo consist ol large polyliedric refringent bodies, 
held together by an amoiplums substance feting as cement. 
These bodies are the spores of the fungus causing the disease 
(Trichosporum gigantemn Behrond, i 8 qn). The description of the 
fuSigus is given on p. 1101. In Columbia it is generally believed 
that the infection takes place by washing the hair with a mucila¬ 
ginous oil, much used by the women of the country. In British 
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Guiana natives consider it to be due to bathing in certain white 
or milky waters,, while it does not occur if they bathe in the brown 
peat bush waters. 

Symptomatology. —The hair of the head of women, and less fre¬ 
quently the hair of the head and beard of men. is affeefod. The 
affected hairs present strings of pin-head-sized nodosities, which 
are better felt than seen. The nodosities may be very numerous, 
and are found on the surface of the hair-shaft, either on one side or 
surrounding ic like a sheath. They .are black and hard, though not 
so hard as the name piedra (stone) would imply, and a kind of 
crepitation is produced when the hair is combed. There is often 
matting and knotting of the hair. The disease is chronic, and the 
uodosiiics do not disappear spontaneously. 

Hnrta has described a variety of piedra in Brazil, i harm ferized by the 
nodules containing large cyst-like structures, which i‘inoy considers 1o be 
probably asci (see p. 1102). 

Diagnosis. —The microscopical examination of the nodosities 
renders the diagnosis easy. * , 

Prognosis. -The affection is of long duration. and has no tendency 
f o spontaneous cure. 

Treatment. —This is difficult. Ii has been recommended to apply 
a 5 per cent, salicylic alcoholic solution or benzene and turpentine to 
the hair, and to wash the head regularly witli a perchloride lotion 
(l in 2,ooo). In obstinate canes it is neeessarv to shave the head. 

Trichosporosis lndica. 

In Jndia and Ceylon a condition .similar to piedra is occasionallv observed. 
It is, however, much less severe, a tew minute nodules only being present 
on the hairs ol the beard and moustache, and the hair of the scalp being 
rarelv alloc led. The fungus seems to lie different fioni that ol the Columbian 
piedra. ■ 

Trichosporosis of Temperate 2ones. 

Cases oi tnchosjKmisis ol temperate zones or piedra nostras (tinea nodosa) 
have been described by Jiicgcl (iSOq), Caro, Itelirend, liana. Pick, Vuillemin. 
The nodosities in such cases have been Jonnd cm the hairs of the moustache 
and beard, not on the hairs ot the head. The fungi are slightly different from 
Trichnsporum gigan/rum. Several sjiecies have lieen described— -Tru hot,pnriini 
beigeli Kabenhorst, 1867, 7 ". avoided liohroml, i8yo T. wait Umia iHyO. 

ft 

TRICHOMYCOSIS* FLAVA, RUBRA, NIQRA. . 

Synonyms. —Trichomycosis axillaris, Triclionooardiasis, Tropical 
lepothrix, Castollani’s Trichomycosis, Trichomycosis chromatica. 
Oh romotricliomycosis. 

Definition. —A nodular affection of the hair, usually of the axillary 
regions, caused by Vohnistrcptothrix tenuis Castellani (Nocardia tenuis 
Castellani), cither alone or in symbiosis with cRromogcnic cocci. 

Historical. —Nodular affections of the hair have been described 
by European observers under various names, such as LopotlTrix 
(E. Wilson), Trichomycosis nodosa (Patterson), Trichomycosis 
palmellina £Pick), but a great deal of confusion has existed until 
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recently on the subject, very different clinical descriptions having 
been given and the rendition being ascribed to widely different 
germs. 

Paxton, Wilson, Pick, and later Payne. Patterson, Crockei, 
Pusey. etc., described the hairs as presenting irregularly lobed 
masses ofditird consistenc\ in which were olten embedded some ol 
the fibres of the cortex. 

According to Crocker, the fibres of the whole shaft may be split 
up and the hair may break off with a brush like termination. The 
researches on the :etiology by var.ous authorities ga\e the most 
widely different results, various bacilli being dcsci ibed by Piiync and 
Patterson, a diploma us ]»y Kisncr anil later Sonncnbcrg. and a 
micrococcus by Colombini. etc. Baht's, Pick, Bal/cr, and Bar- 
theinlv considered tJi.it tJu 'Hnci/lits finuiipinsns played a role in the. 
causation ol the affection 

Tu K)ii (’astcllam carnal out an investigation in the tropics, 
describing the condition a- seen there and diilcmilialiug three 
varieties- the yellow variety, the black variety the red variety. 
He demonstrated that the yellow variety was caused by a porardia 
(Xocardia or Cohnishcptvtlm? tenuis I'aMellani;; the black variety 
1 )V the same uocardia plus a black pignu nt puulm ing coccus 
{Xiurocuccus nitres crus CaMillauii living in s\mbio**is with it; the 
n d variety by the same not an ha plus au-d pigment producing coccus 
living in symbiosis with it. and vvhuli vv.i> later on adlal R/mdococcus 
lasted l ami by t'h.ilmeis and OTaricll. (\i*d ell.mi's work vv.is 
confirmed and amplified in I lie Sudan by H in Iniet s and O’h'airell.who 
suggested for the affection the teim ‘ ti ii Imiim aiihasis ’. in West 
Africa by Maclic. who desciihcd a v.iriety ol the red type: Jusca : 
and by various obseiversin sevei.d olhei countiies. In 3 <u 5 -i«u 8 
Castellaui observed m the Balc.uiic-Adriatic Zone t he three varieties 
he had described in the Irnpies. and found the same organisms. 

/Etiology. —The researches of CasMlani liave demonstrated that 
the yellow variety' due to a v< ry thin, b. will ary-like fungus, for 
which he proposed the name Nocaidia tennis, later changed into 
Cohmslrcptolhnx tennis. The black and red varieties arc due to a 
symbiosis of this fungia with chrmnogi me coi ci. a coccus producing 
black pigment in the black variety, a coccus producing a red pigment 
in the red type. , 


Nocardia tenuis Cisiell.ini. i )i > (('ohwstuJ'tnlhi n limns Castellaui, njia) — 
The microscopic examination ol the nodules icvimIs the piesem'e ol enoimous 
numbers of bacillary* like bodies, which aie (>1.1111 positive, Inn not acid-fast. 
If the nodules are, kept 01 alcohol or lorm.din Jor seveial months, the fungus 
apparently loses partially or totally Us pmperty of hemg stiiinable by Cram’s 
method. They vary 111 length. .) lo 10 and more; ike average breadlli is 
approximately o lo o 1% fj,, they 111.1 y Ik* sir.light or v'anously lient, occasion¬ 
ally branching; they' <ire fairly cIom'Iv p.Lcked together, and an* embedded 
in an amorphous cementing substance In legard to cultivation. Clialnieis 
aiioO’Farrell observed some slight growth in hanging drops of etjual parts 
of human serum and normal saline. JVlacfie 111 one case succeeded in cultivating 
the fungus on ascitic agar, the colonies being very small and tiansluccnt. 
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Characters of the Coccus-like Organism found in the Black Variety (Micrococcus 
or Nigrocon us nigrescent Castcllani, 191 j).—It is a Gram-positivt. rather large, 
non-motile coccus; which in certain media may lake tlic appeal anre of a 
cocco-bacillus. Sugar media are more suitable for the growth of the organism 
tlian the ordinary agar. 

Sabouraud Agar. —Colonies appear twenty-four to lorty-eight hours alter 
inoculation. They arc roundish, at first white, but at ter a couple ot days 
the centre of each toloriy turns black, anti this pigmentation nk*vly spreads 
exeontrii ally. After a time the colonies coalesi e into a jet-blai k mass. 

Glucose.— -Growth simdar to Sabouraud, but slightly less abundant. Hie 
black pigmentation develops from the < entre oi the colonies and slowly 
spi cads towards the periphery 

Ordinary Laboratory Agai. -Growth nun h less abundant than on most 
sugar agars, and black pigmentation less marked. 

Lcoulnse lgar. —Identical to glut use. 

Saccharine A gat. -The pigmentation is less pionnuiit ed. and does not 
spread to the whole of the glow 111. 

Itaffinosc Agar. —Same as sue eharine. 

Lactose Agar. -Seamy pigmentation. 

Aik,lime Malta .<■ ‘\gar. — BI.u k pigmentation well mar keel, though in 
many rases it does not extend to the whole nt tlie growth. 

Acid Mallow .- 1 ','ur.--Giowth less abundant than 1*11 acid maltose, lllae k 
pigmentation well marked. * • 

Muiintte Agar. As alkaline maltose. 

fnnlm Agar- - alkaline maltose, but pigmentation less pionoun. cd. 

Sauharow. -As inuhii. 

Clvu'rme-Igar.— 'Abundant giowth, the wholeof whu h alter <1 tune bn oines 
of jet-black 1olour. 

Oalactnse. —As liiuhu. 

Adomte. — [jke a« id maltose. 

Senna. —Giowth I an ly abundant, but there is only a traicoi pigmentation. 
The medium is not liquefied. 

(> flat me. — No liquebu turn. Thu growth on the surface shows after a 
tunc some dark pigmentation, but the colonies along the slab are white. 

Milk. —No change. 

Broth. -General turbidity. A thin pellii le is often present. The micro-? 
su 1 pi cal examination shows unci .11 ranged 111 pairs or irugnlarly. Tivv aie 
not capsukiled. * 

Peptone Water. —Some growth .it the bottom, ftlnlr tlie icsl 01 the tube is 
clear. 

Sugar Broths. —No lorinalion of acid or gas 

hulol. —Most strains produce a trace oi indol. 

Characters of the Coccus-like Organism found m th* Red Vanity 0/ the 
Itjccixon. —The imvus found in the red variety is nioic difficult to isolate 
and grow than the coccus observed in the black type ol the alfeelion. As 
a rule it grows better and shows more pigment on ordinary agar .than on 
sugar media. Tt is nun-inotdc and Gram-positive. 

Agar. —The growth is ae first white, then a ied or red-yellowish or yellow 
spot appears in the 1 entre. The pigmentation very slowly progresses towards 
the periphery, but seldom, if ever, spreads to the whole in the growth. On 
maltose and glucose agar tlie same pigmentation is present, but on most of the 
other sugar media no jiiginent is produced. Gelatine and ‘■erinu are not 
liquefied. This coccus, as already stated, is Gr.unq>o.sitive and non-motile. 
The coccus has been recently iurtlier investigated by Clialmeisand O'Farrell, 
who ha ve olisorved Hiat the lx*st medium for showing t lie pigment is the potato 
They have called tlie coccus Rhodococcus casttilanii. 

Symptomatology.- -Tlie affected hairs of the axilla present 
nodular formations, plainly visible to the naked eye, of rather soft 
consistency. They are easily removed by scraping with a tri- 

• 
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angular needle or any similar instrument. The formations *are 
cither yellow or black, pr, less frequently, red. Th$y may be very 
abundant, and form a yellow, or black, or red sheath round the 
hair (Figs. 843 and 844), which may at times become lustreless and 
depigmcntfcd. The same patient may have two varieties: The hairs 
of one armpit may show the yellow variety, while the hairs of the 
other armpit* may present the black type. Sometimes the same 
individual hair may present some of the nodules yellow and others 
black, or, rarely, red. We have Jnot yet observed all the three 
varieties present at the same time on the same patient. 

The microscopical examination with a low power shows that the 
affected hair is covered at several pi,ices by roundish formations, 



Vin hj TmeYf'iN xui.aris 1-j.ava. 


, I’io. x 11 - Trichomycosis Axit.lakis \k;ka. 

partiall}’ nr totally encircling the shaft, (ising a liiglier power, 
these formations will be seen to con-si si, in the yellow variety, of 
enormous numbers of bacillary-like bodies embedded into an 
amorphous cementing substance. In the red and black varieties 
m addition to these masses of bacillary bodies which arc the my¬ 
celial segments of the Nocardia (Cohnistrcpiothrix)i large groups of 
cocci-like bodies are obeerved. The affection in our cases was never 
associated with chromidrosis. It may attack the pubic hair. 

Mache has desen tied a subvariety of the red type, wf less vivid colour: 
fusca. it is caused by Cohnistrcptothrix tenuis plus a coccus which seems to 
he a variety of M. eastellanii. 
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Dilgnosis.—^This is based on the presence of yellow, black, or 
red, rather soft, nodules on the hairs of the axillary regions, which, 
on microscopical and cultural examination, show presence of 
Nocardia tennis (Cohnistreptnthrix tennis) alone, or with Micrococcus 
[N igrococcus) nigrescens or Micrococcus ( Rhodococcus) castcUanii. 

Differential Diagnosis. —The condition must be differentiated 
from the other nodular parasitic conditions of the hair, vfc.:— 

1. Trichosporosis tropica, or piedra. 

2. Unna’s trichosporosis, or piedra nostras. 

3. Belirend’s trichosporosis or ‘nodular trichomycosis.’ 

4. Bcigel’s trichosporosis, or tinea nodosa. 

5. I)u Bois's trichosporosis. 


1. Trichosporosis tropica, or piedra, generally affects the hair 
of the head. The nodules are extremely hard, hence the name 
■piedra.’ The lungus found belongs to the genus Trichosporum 
[Trichosporum giganleum Belli end. iNtjo). 

2. Unna’s trichosporosis, or piedra nostras, has been described 
by Unna in the hair of the moustache and heard. It is due to 
Trichospomn ovale (Unna, iKtjfd. 

3. BohronTs trichosporosis, or * nodular trichomycosis,’ described 
by Behrend. affecting the hair of the beard. It is due to Tricho¬ 
sporum oroides (Behrend, ifctyo). 

f. * Beigel’s trichosporosis.’ or ‘tinea nodosa.’ discovered in 
London by Ciicadle and Morris, and later in Breslau. Nancy, etc. 
It attacks the hairs of the head, and is due to Trichosporum beigeh 
(Rabenhorst, 1867). 

5- Du Bois’s trichosporosis of the hairs ol the pubic region due 
to Trichosporum glvcophilcs (Du Bois, tqioV 

Trichomycosis axillaris Jlava, rubra, and nigra has nothing to do 
with p’edra or with any other form of trichosporosis. as no Tricho¬ 
sporum is found, the fungi i- being a Nocardia or more correctly a 
Cohnistreptnthrix. with very thin, bacillary like mycelium. The 
types of the condition we have set n in Kurope are very similar or 
identical with tho*>e we have seen in the tropics, except that in 
temperate zones we have never obseived the black variety. The 
nodules were not very liard aiul the hairs not brittle, though 
European observers describe the European type as being charac¬ 
terized by the presence of hard nodules and the hairs becoming 
brittle. * • 


Course and Prognosis.- -Hie cqjirsc is chronic, but the condition 
may subside or disappear on the patient going to a cold climate. 
The affection, if of very little pathological importance, has a certain 
practical interest, being much objected to by patients, especially 
by ladies. • 

Treatment. —The treatment originally useifr by Custcllani is often 
efficacious. It consists in dabbing the hair two or three times daily 
with a solution of formalin in spirit ( 3 i.- 5 vi.l anti applying at Right 
a sulphur ointment (2 to 5 per cent.!. Shaving, fr. fodi, and a 
salicylic ajpoholic lotion, have been recommended. 
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RARER NODULAR AND GUMMATOUS AFFECTIONS OF 
HY*PHOMYCETIC ORIGIN. 

Hemisporosis. 

Historical, and Geographical.- --Gougei ot ami Cra\en described 
a case of osteoperiostitis due to Jlrmispora slellala Vuillemin some 
vears ago. Later Auvrav and liidot found the same fungus in 
a generalized nodular affection, nnd Do Beurmann, Clair, and 
Gougerot found it in a gumma situated on the penis of a negro. 

Etiology.- The condition is due to a fungus. Hemispora stellaia 
Vuillemin, the description ol which is given on p. noi>. 

Histopathology.- --The histological lesions resemble those of 
tuberculosis cutis, as noted by Auvrav and Bidol. 

Symptomatology. -<rimuua-hkc swellings are present, either single 
or multiple. These mav latei ulcerate. A < hronic osteoperiostitis, 
with thickening ol tin: tibia somewhat resembling the type due 
to syphilis. 1 ms been described. Mercury, however, had no effect. 

Diagnosis.- -This is based on isolating the fungus. The .iiingus 
microscopically is seldom il ever seen m the lesions, and cultures 
are necessary. Those are (arried out in the same manner as for 
sporotrichosis. 

Treatment.- Potassium iodide given in full doM\s (gr. xv.-x\.i 
tluee times daily is very ellieacious. 


Acremoniosis. 

Tlie.re is only one ease on re« ord ol tins i ondition by Potrou and 
Noisette m France. The t ondition is due to a fungus, Acrcmonium 
potronii Vuilleiniu. i»ji r 1<t w Inch lias been desaibed on p. 1121. 
The patient had lever, which was at fust suspected to be typhoid, 
and several gumma-like swellings developed, which slowly ulcerated. 
They were not painful. The proximal glands weie not enlarged. 

Diagnosis.- 1 Ins is based Oil finding the fungus by lulturnl 
methods. 

Treatment, hi the only case known an iuteusi\c potassium 
iodide treatment 1 tired tin; condition. 

« |Enantiothamnosis. 

Definition.-A nodular rum I' turn due to a fungus, Entmtio- 
thamnus braulli Puiuy, Jpi r. 

Historical and Geographical.- This condition has been described 
by Brault in Northern Africa, who isolated the hmgus, the com¬ 
plete botanical description of which we owe to Pinny. 

/Etiology. —The causative fungus is E. bruit Hi Pinny, icjii (see 
p. iu<jt»). 

Symptomatology.- --The condition in the only <ase so far known 
was characterized by the presence ol nodules on the gluteal regions, 
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the size of a jfea to a small egg. The nodules had a central crater i- 
form opening, from which some pus exuded. 

Diagnosis. —This is based on cultivating*the fungus from the 
lesions. 

Treatment.- -This is surgical, but first potassium iodide*might be 
tried. 

Cladosporiosis. 8 * 

Definition. — A nodular condition due to Cladospuriumpen i cilia ides 
Gueguen, iyn. 

Remarks. —Then; Is .mother tiopical condition due to a fungus 
of the genus Chulosporiim -xw... tinea nigra — but this aifertion 
is clinically so different that we do not give it under the heading 
Cladosporiosis. Wo have given a separate description ol it (see 
p. nor). 

Historical.- -jMmloyuoiil isolated the fungus from a case in Mada¬ 
gascar. Gueguen placed it in the genus Chuiosponitm and named it 
('. pcmciWudcs Gueguen, lyu, and Verdun called it C. matiugas 
cum’use Verdun, Vji.j {vide pp. 1100 and imi)* , 

Symptomatology.— In the only case so i.ir known, that ot I'on- 
toyuunl, gummatous nodules wire present on the leg, some of which 
slowly ulcerated. 

Treatment, -potassium iodide lias appaicutlv very little olllicacv 
in this condition. 

Scopulariopsosis. 

1 ’liis< umliLion is due 10 Scojntluytupbi.', block 1 Maine hot, nji 1, and S.honingn 
Vuillemin, ryu. J\vo cases ha\e been icportcd so lur Irani France. The 
pa lien Is presen 1 c.il gummala anti \erimosc jiali lies on ihc skin. Lymphan¬ 
gitis was noted m one ia.se. The diagnosis is based on finding culturally 
the lungi. flic treatment 1 (insists m giving large doses ol iodides. 

It is to la: noted that l'inoy and other .mtiiorities doubt the pathogenn 
1 ole attributed to .S. blucht. » 
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OH A PUCK XCIII 

MYCETOMA AND PARAMYCETOMA 


Gcihm .il remarks- —‘The myvcl uni.vs- Tin. 1 ni.uluioinycoics- -The actinomycoses 
—The paramycetomas---flic pscmlomycclom.is- Actinomycosis ol the 
Uuly- -Nodular actinomycosis— 'I icncii luot~~Rcfcivii( rs. 


GENERAL REMARKS. 

J 11 k subject o! t lit- invert (mills ]i;ls for yeni sheen in an exceedingly 
confused condit ion, because there lias been no clear conception as to 
llu* exact meaning of tin- tirni, and no scheme whereby the lungi 
associated with the disease could be identified. I'urther, the curious 
idationship of the disease to malignant growths of various desorip- 
t ions does not appear to have been realized until lately. The labour s 
of Pinoy. of ]>mmpt, and those of Chalmers with Archibald and 
Christopherson, systenmtie.dly continued for ye.irs, have enabled a 
certain amount of information to be gathered together in under¬ 
standable form. 

There are three distinct conditions which require to be siudicd - 
viz., tire Mycetomas, the Paiamyceiomas, and the* Pseudom\cr- 
tonias--and detailed leleieuos to the Inngi associated witJi these 
forms will be I omul in Cbaptei XXXIX. (p. i'*35), which deals 
with the Fungi Imperfect i; in addition, a lew lemaiks are necessary 
with regard to actinomycosis ol the body. 

THE MYCETOMAS. 

Synonyms.— Madura foot, ihe* Fungus disease ol India, Godfrey and Kjic’s 
Tubercular disease, Kndenuc degcnei.ition ol the itones of the foot, Morbus 
tuberculosis Pedis, Morbus Pedis JLiilophytiuis. J’odclkoma, Jji Malaciic dc 
Iiallingall. hlipadu. ll.itty-ka-Pmig, Kccicn.igi.di_ (signifying a dwelling oi 
worms), Kirudco (signifying <i dwelling of wocuis) ’ Gliootluo M 1 lidce (signify¬ 
ing eggs of insects probably so called from the small lxidics ioiiml in the dis¬ 
charge). 

Nomenclature- In 1846, Colt-brook of Madura said that the 
disease was commonly known in some parts of Southern India as 
‘ Madura foot.’ 

In i860, Vandyke Carter applied the term 1 mycetoma,' or fungus 
tumour (/o'k'/v, a fungus, and 0‘07/w. a tumour), to that variety ol 
Mathura foot which contained black granules, and one year later 
included under this name the white or yellow variety of the same 
complaint with which he had become acquainted. 
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D8flnition.-*-Thc term ‘mycetoma’ includes all growths and 
granulations which produce enlargement, deformity, or destruction 
in any portion of the tissues of man or ahimals, and which un¬ 
caused by the invasion of the affected area l>y fungi belonging to 
different genera and species, which produce bodies <if varying 
dimensions, colour, and shape, composed of hyph.e, and sometimes 
chlainydospores, embedded in a matrix. These bodios^which are 
capable of giving rise, to mycelial filaments, on germination, art- 
termed ' grains,’and are found either embedded in the pathological 
tissue forming these growths and granulation?., or escaping freely in 
the discharge t herefrom. In addition, eosinophile bodies can usually 
be seen. 

Early History.- -According to Waring, as quoted by Colins, the 
Sanscrit work ‘ Vaweda,' by which is probably meant, ' At'harva- 
veda,’ describes a disease of the foot termed ' padavahnicum,' 
which causes swelling and the formation of little fleshy tumours, 
which, after an interval of a year from the ewmincnceincnt of the 
disease, discharge a peculiar fluid. 

This disease is distinguished from another 1 malady of the foot 
whicli'iscalled ' slipatham,' or elephant foot. 

If the above is a correct quotation from the ‘ At ’liarvaveda,’ then 
the Ancient Indian surgeons must have distinguished elephantiasis 
of the foot from such conditions as might have been produced 
therein by mycetoma, yaws, etc. 

It is, however, curious th.it, like C.olJas, we have been un&blc to 
find any account of such a disease in the writings ol Susiuta. 

The term ‘perical,’ used by Kacmpier in 171.1, is applicable, to any 
enlargement of t he loot. whether caused by clrphuul iasis, mycetoma, 
or yaw?., but the I’oudichery missionary of 1714 appears to have 
seen the disease mycetoma, and possibly the ad iiiom\colic variety, 
because he describes under the term ' tnurmiliere des vers ’ an in¬ 
curable disease 1 of the f«>ot in which nuiAcioiis small ulcers form, 
which intcrcomniunic.ale bv means nj canals lull ol norms. These 
canals are described as bring peculiar in that if one closes allotlu-i 


opens. 

Hcyne probably recognized some sort of a mycetoma, in 1806, 
in the foot of the Kajah'si trot her at CiKldapah, and Jarett's 1 adipose 
sarcoma,’ described in 1840, may have been of the same liafurc. 

Madura Foot Period.- \Yitli the closing yeais of the last period 
it will bo noticed that it began to dawn upon the medical men ol 
India that there existed in tliaJ country a peeuliai disease of the 
foot, and this was emphasized by Gill of Madura, who, in 1842. 
described a condition of that member which was characterized 


by marked deformity and fungoid excrescences, from which flowed 
ail offensive ichorous discharge, while internally the disease pio- 
duced a condition resembling iibro-cartila&e. and destroyed joints, 
cartilages, and ligaments. 

Four years later, Colebrook, Gill’s successor at the Madura 
Dispensary, confirmed these observations, and stated that the 
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disease was commonly known in some parts of India as * Madura 
foot.' As no mention is made, as far as we know, by these authors 
of any black pigment*bcing present in their cases, we conclude that 
probably they saw the actinomycotic variety of mycetoma. 

It is interesting to note that about this time (1845) von Langen- 
beck, in Kiel, made illustrations of some curious bodies which he 


considered <0 be fungal in nature, and which he found in the pus 
from a case of spinal caries. Unfortunately he never published 
this observation, which was made known by Israel one year after 
Bollingfir’s discovery, which will be mentioned below. 

In 1848, Lebcrt found some peculiar spherical yellowish bodies, 
about the size of a pin’s head, in some thick gelatinous pus which 
Louis had obtained from an abscess associated with much swelling 
of the thoracic wall in a inan, aged fifty years, in Paris. These 
bodies were carefully examined,bot li microscopically and chemically, 
and drawings were made which were subsequently published by 
Le.bcrt (1857)-. 

We have examined copies of these drawings, apd they represent 
in a typical* manner the fungus of an actinomycosis. Lebcrt, 
however, failed to recognize their fungal nature. 

In 1855, Smith, in London, made some drawings for Paget of 
a tumour of the upper jaw, in which an organism resembling a 
ray fungus is portrayed. These drawings were published by 
Kant hack (iSqbh 

Also in 1S55, Hall ingall, in India, described a disease of tlic 
foot, in the discharge lrom which ho found bodies composed of large 
cells with transpaient fringes containing irregular spicules, or 
simply composed of radiating spicules without cells. In 1858, 
Rustomji described a variety of Madura fool in which he found small, 
soft, yellowish granules, and which he distinguished from another 


variety of the same disease, in which lie found a dark, soft, thick 
substance. Kustomji's 'first variety we call yellow actinomycosis 
and his second variety black maduromycosis. 


We will now consider the subject of the Maduromycoses. 


THE MADUROMYCOSES. 

Definition. —The Maduiomycoses aie those forms of mycetoma 
which possess grains composed of large segmented mycelial filaments, 
pQSsessingfwell-defincd walls and usually chlamydosporcs. 

History.— Excluding some ancient references discovered by 
Collas, to which Corro has drawn attention, and which will be con¬ 
sidered when wc discuss that author’s wi Kings, the history of-the 
black maduromycoses commences in 1.845 in India, where Garrison- 
Surgeon Godfrey, in his Departmental Report of the Public Dis¬ 
pensary at Bellary, described the occurrence of a considerable 
black deposit, much resembling fragments of coal, in a foot which 
had been amputated because it was affected by a disease which was 
commonly known as ‘ ulcus grave,’ because the ulcers and sinuses 
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produced such* a serious condition that amputation became necessary. 
This disease lie had described in the same report for the preceding 
year, designating it ' morbus tuberculosis pedis,’ because, though 
he recognized it to be dissimilar from other recorded diseases, lie 
looked upon it as a local tubercular affection, and, influenced by 
this view, he considered the black particles mentioned above to be 
accidental, and not essential parts of the disease. He also ment ions 
that it was known to the natives as ‘ ghootloo mahdee,' from the 
tubercular irregularities being supposed to resemble eggs. • 

This lirst case of black maduromycosis occurred in a native aged 
about thirty years, and had existed four to five years before ampu¬ 
tation was performed. The morbid appearances arc described as 
being similar to those fully set forth in his 1844 report, with the 
addition of there being in this instance one cyst (or excavated 
tubercle) containing melanotic matter about the size of a small 
walnut, and extending from the plantar to the dorsal aspect of the 
foot, between the metatarsal bones of the great and second toes, 
which were in past absorbed. The integuments were,not involved 
in this muss, which when recent had an angular and brilliant black 
nppcaru'uce much resembling a fragment of coal, and was considered 
to be an accidental product 111 this peculiar case. 

Carter says that the second volume of the ‘ Indian Annals ’ 
(probably dated about 1S49) on p. 70b contains an account of 
dark granular or black gritty particles being found among the bones 
and in the sinuses ■>! a diseased foot, but we have been unable to 
refer to this work, and are ignorant of the name of the discoverer 
and of the date and place in which this observation was made. 1 he 
particles in question were examined microscopically, and were 
believed to consist entirely ol dried blood, a belief which lasted for 
many years. * 

It may perlxaps bo advisable at tins put lit to drutv attention to the tact that 
Baltin "all's celebrated oljscrvations do not refer to 1 he black, but to the yellow 
variety of mycetoma, and hence do not enter into this history. 

Sub-Assistant Surgeon Buzonji Rustumji (185S), of the Bhoo's 
Dispensary, in the Province of Kutch, drew attention to the fact 
that there were two forms*>f the disease—viz., one in which there 
was no granular deposit, but only a substance dark in,colohr and 
soft and thick in consistence; while the other showed small, soft, 
yellowish granules. This is*tlio first occasion, as far as We know, 
when a differentiation was made,between the inelanoid and the 
ochroid varieties of the disease, but Kustomjidid not recognize the 
fungal nature of the bodies in question. 

Eyre (iStio) states that in every foot examined by him there wet e 
numerous minute tubercles resembling fish roc, which were found 
lying beneath the muscles and extending from Ihe bones to beneath 
the skin, with nodules of the same appearance anil otteii black in 
colour. This paper deals with the external characters of the disease, 
its previous history, natural course, morbid anatomy, jetiology (which 
was doubtfully thought to be somewhat tubercular), and treatment. 
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In i860, Vandyke Carter began a series of classical observations 
upon the black and yellow forms of Madura foot, which he continued 
until 1874, and during which he firmly established the fungal 
nature of, the disease. 

His first paper (i860) was entitled ‘ On a New and Striking Form 
of Fungus?,Disease affecting the Foot and Prevailing Endemically in 
Many Parts of India.' In his second publication (i860) lie clearly 
differentiated between the white 01 ocliroid division of the Myce¬ 
tomas, •which to-day we call * actinomycosis,' and the black or 
melanoid variety, which we now name ‘black maduromycosis.’ 
He demonstrated that the black grains were, of true vegetal nature, 
with a black friable rind composed of clear, orange-tinted, ovoid 
or angular cells and beaded fibres closely arranged so as to form a 
compact structure, and in addition larger vesicular bodies (seemingly 
comparable to genuoulcs or sporangia), which he t kinks may arise at 
the extremities of the compressed beaded fibres by gemmation and 
expansion. The pale reddish-brown central part of the larger 
sclerotcs was composed of slender, pale, flattened, and branching 
fibres arranged in bundles and int ermixed with numerous granules 
and a few large beaded fibres, the septa of which were sometimes 
absent. 

He placed some black part iclo", taken from <1 foot, on cotton soil 
moistened with animal juices and rncloM-d in a stoppered bottle, 
which he left unopened for two and three-quarter years, when he 
found a thin reddish film had appeared. (>1 liei black part ides sown 
on rice paste lor the same length oi time remained unchanged, hut 
on opening the bottle a red mould speedily made its appeal a nee. 

With reference to this mould, he says: ‘ It had not, however, a 
clear connection with the fungus particles, but seemed to spring up 
independently of them upon the rice whenever this was exposed to 
the air.* 

This statement is of importance, as lie grew a fungus from the 
white variety which was pink in colour, and produced sporangia 
resembling those of a species of the genus Mucor Micheli, 1729, but 
differing therefrom in the absence of a columella, which should have 
brought it under the genus Moriicrella Coemans, 1863; but Berkeley, 
who examined the growths from a botanical point of view, classified 
it under the genus Chionyphe Thicumanu, 5(839, calling it Chionyphe 
carteri Berkeley, 1862, and defining i? as:-' 4 Hyphasmate ex albo 
flavorubroque, sporangiis denipn coccineis, sporis breviter fusi- 
formibus.’ 

The genus Chionyphe, however, was never recognized by myco- 
ogists generally, as its species came under the genera Mortterella 
or Mucor, while Chionyphe carteri was most imdoubt cdly a contami¬ 
nation, as its connection with the black or white grains was never 
proved, as we have noted above with regard to the former. 

Thus we may conclude that although Carter gave the first proof 
.of the parasitic nature of the grains, he was unable to produce 
growths by cultivation from either the black or the white varieties. 
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In 1860, Minas wrote upon ' kcereenagoah' of the foot, as seen in 
the Punjab. The term used is a vernacular^word signifying worm 
disease. He states that the characteristic symptom of the complaint 
is gradual enlargement of the foot, usually starting with a swelling 
in the sole associated with the presence and constant discharge of 
small particles, either soft or black and hard, from fistulous, openings. 

Colias (1861) described black maduromycosis as seen in Pondichdry. 
He recognized the little bodies of blackish or reddish brown colour, 
which in their clearer parts seemed to be formed of small transparent 
cells, which he could not sufficiently study. He called the disease 
‘ degeneration endemique des os du pied.’ 

H. J. Carter (1862) came to the conclusion that the fungus of 
black maduromycosis was nearly allied to Mucor slolonifcr Eliren- 
berg, 1818, the spores of which in an amoeboid state he considered 
entered the body through the sudoriiic ducts. Berkeley (1802) 
mentioned the fungus in question; lie gave it the name Chionyphc 
carteri, a nomenclature which he subsequently repeated (1805). 

In 18(17, Moor© reported an important early case, in which he 
effected a cure by cutting and scraping away all the diseased tissues, 
and he’augmented this in 187 j by recording two more cases of a 
similar nature, treated in the same way wit li a like result. 

In 1870, Holmsted, of Hyderabad, Sind, found a thorn of irregular 
shape and £ inch long in a case ol black mycetoma, in which it 
had been embedded for two years. In the same year, Biistowe 
described and figured the fungus seen in the black particles of a 
foot from a case of black maduromycosis amputated in Cantoor, 
and demonstrated t o t he Pathological Society of London by Tilbury 
Fox. Bristowe’s descriptions and figures are excellent, and amply 
confirm Vandyke Carter’s work. Thudichum chemically examined 
the black pigment ol this case, and showed that it was not derived 
from blood. 

Hogg (1872) described a black maduromycosis from India, in 
which he was able to observe the fungal threads and to resolve them 
into jointed dissepimented cells, some branching out and attaining 
a considerable length, while others terminated in an enlarged ovoid 
head. He, however, bcliqved that the fungus was a secondary 
product, which might greatly aggravate but did not originate the 
disease, and suggested that it might be introduced at the time of 
the first accident when tfie fdbt was struck against a stone,»or by the 
poultices used as treatment in*a later stage. 

Vandyke Carter (1874) published his monumental and classical 
work ‘ On Mycetoma, or the Fungus Disease of India,' which con¬ 
cluded his long-continued labours at this complaint. 

Lewis and Cunningham (1875) admitted the fungal nature of 
the black particles, but not of the yellow granules. They showed 
that Chionyphc carteri had nothing to do with black or yellow grains. 

In 1876, Berkeley came to the conclusion that Chionyphc cafteri 
had nothing to do with mycetoma, a point which can be easily 
judged from the passages quoted above. 
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Notwithstanding .ill these researches, a great deal of confusion 
still existed with regard to the disease, which cau be judged by a 
study of Fox and Fatqiihar's (iXjO) lcpoit. It was admitted that 
the blaclf granules were iungal m nature, but it was contended that 
they were not causal in effect, because all the essential features of 
mycet0111*1 .were found to be picsenl without any black Iungal 
particles, and because thcie w.i-. not suihrirui evidence forthcoming 
at the time ill pi oof of the vegetal ehaiacter of the yellow giams, 
which Weie believed to be essentially tally m nature. It was, 
however, admitted that Moore's observation showing that the black 
variety could be cuied by excision ol all the panicles at an rally 
stage of the disease was .1 st long argument in lavoin <>l the parasitic 
nature ol mycetoma. 

Though Carter had iuuiul black, yellow or while, and led giams, 
still the general behel was that these weie one and the same piocess, 
and, moreover, observeisof this period mist have seen the pscudo- 
invceUnn.it ous conditions mentioned above, because con ipi tent 
workers appear to iia\e met with easrs in wliiclt- they weie. unable 
to lind any grams, although tin- clmie.il appearances lesinibled 
mycetoma. 

Col re (iN.Xj) placed in onlei, i oiupletcd, and levied the not is 
ol researches made by ('oil is since hi^ piibhcat ion, ahe.idv men¬ 
tioned, in iM»l. In these notes, which wen* published alUi liis 
death, Coll.is desired his pi evious n.inie lot the disoldir t o be altered 
to ‘ L.i Mal.ulie <le Jkdliug.ill,* and states that the earliest leleiencis 
to t ho disease with which lie is acquainted can be lound in Wat n.g's 
paper, and m one ol the sacred books oi the Fast which he calls 
‘ Vawed.i ' (Ushta wting.i hrethay mm, which ;i]>pears to us to be the 
' Ath.irvavcdu.’ In t Ins l.itur woik, 1 slijiat ham,' or elephant loot, 
is distinguished from ‘ p c ida\ahiuctnn,’ winch iritis to an incurable 
malady of the. loot associated with swelling and the formation ol 
llesliy tumours, fiom which, about a ye.n alter the appearance ol the 
lirsl symptoms, there exudes a peculiar lluid. lie also points out 
that the W'ords ' penkal/ ‘ an.iikal ' tlannb this means Cochin 
leg —‘ slipada ’ (Bengalese), ‘ liattv ka-jxmng ' (l)eccan'), air applic- 
uble to eh pliant lasis as well a - to M.idury. loot, and, theieloic, should 
not lib specially. applied to the latter, as they irally mean the 
‘ leg of an elephant.' In Ballaty, lie says, the. discasi was called 
‘ gootlotunahdee, ’ because the swelhflgs on the loi.t were thought 
to be like eggs; while in hhqpin.uia it w.is called ‘ kirinagra*-,’ oi 
the dwelling-house ol worms, bic.msc the Mouses weie considered 
lobe like the cavities often occupietl by the larva- of flies, lie also 
says that in 1714 .1 missionary desctibed under the name ol “four- 
miliere desvers’ a disease of Foiidichriv which,was incurable, and 


in which numerous miners hit ei communicated by means of small 
canals full of worms, which were peculiar in that if one closed 
anftthcr opened. This information Collas obtained front vol. ii., 
p. 1(17, of a book published in Tai h in 1X12, and entitled ‘ Mernoircs 
Mir les nueurs et cout times de Unde par un missiouaiie.’ Collas 
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also points out that in 1806 TJcyne saw llic brother of a Rajah at 
Cuildapah in Hyderabad with a foot in a leprotic stair, but which 
was consiloicd to be distinct from leprosy, although it was not 
known what t he nature of t lie disease might be. Collas thinks that 
this must have been mycetoma, and draws attention to Brett’s 
' sarcomes adipeux,' in which lie says it is difficult not to recognize 
Ballingall’s disease. 

With reference <0 the above names, it will be noted that they 
apply to any form of mycetoma, and not especially to black myce¬ 
toma. The name. ‘Ballingall’s disease,’ in our Opinion, is not 
applicable to the black mycetomas, because, as already indicated, 
he was not acquainted with the defuse. 

In jNSh, Cart it gave, up his pink mould, and drew attention to 
the similarity between the fungus of actinomycosis and that of 
invert onu. 

Kanlhack (181)3) studied both the yellow and black mycetomas 
and came to the conclusion that Ihe former agreed morphologically 
and structurally wjth actinomycosis, but with regard to the black 
grains his position was curious, for although he iound them to 
consist Of an olive-brown, glassy, nr finely granular material, in 
which hollow filaments, jadiallv arranged, were embedded, still 
he legarded these as deg< liri at ion changes, and sought to prove 
th.it the gram lies were an oig.misin .dlird tot lie actinomycosis fungus 
which he had found in the yellow vanety. 'I Ims, like Vandyke* 
Carter, he believed both \arieties to be fungal in natuie and to be 
caused by the same lungus, but lie attempted to slitnv that the 
fungus of the yellow vanety existed in the blruk, while the former 
observer believed the irverse to be true. Jle named the fungus 
Oosfwrti iv fica Kamhack. 1803, and distinguished the two varieties 
as O. indiCii v;ir. Jtava and O. hnliia var. nigra. Unna, to whom 
he sent "pecinieiis, hovvvv 11, did not make this error, but says;- 
' A whole series of impoitaut distinctions sepaiate the Iwo lungi, 
and theie is no quest imi of their identity.’ 

B»»vee and Sur\evoi liS<i|i. in a most important paper, Inst 
definitely proved thai the fungi e\is1mg in the black and yellow 
varieties were quite different, and thus definitely established the 
two main divisions of mycetoma, which today we call maduro¬ 
mycosis and actinomycosis They showed that the black grains 
wine composed oi a large-.'sep/ate, branching fungus embedded in a 
brown pigmented ground substance, which was readily bleached 
by e. iu tie Javellc. l’he\ did not observe spore formation, nor w'as 
cultivation attempted. 

In llic same year Bocc.iro also differentiated between the winte 
and the black varieties ol the disease. 

Chatterjee (tcjii^ observed that grains placed m agar and glucose 
agar tubes increased in size some seven lo eight times 111 tom days, 
and were surrounded by fine ha ir-likc si ruclurcs which w ere composed 
of delicate branching mycelial 1 breads, w hicli w ei e seen to come trom 
the thick black threads. On potato, 11 ingrowth was dry and black. In 
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brotli, small whit c colonies composed of radiating threads were found 
sticking to the walls of i he tube. No diffuse growth was seen, nor did 
any scum form on the surface. Animal experiments were negative. 

Mackenzie, in the same year, appeared to obtain similar cultures 
on agar: at first the growth was white and translucent, with radia¬ 
tions frorq,the centre, later it became greyish yellow, there being a 
central granule surrounded by a clear zone and' an indented margin. 
After a week the colony became a deep mahogany, and under the 
microscope exhibited mycelial structures. 

Semon (TQ15) reported a case of black maduromycosis which 
occurred in a native Indian soldier serving in France. He left 
India about October, ini p and in January, 1015, he injured one of 
his feet by the fall of an ammunition box. The patient attributed 
the disease to this cause, but Seinon considers, probably correctly, 
that he must have been infected before leaving India. A typical 
mycetoma developed in about six months, and the pus contained 
black part ides in which a central mass of mycelium obscured entirely 
by black pigment cculd be made out, but no proper demonstration 
of the fungus' in situ could be made The foot could not be ampu¬ 
tated, but section* were made of some of the tissue, which' showed 


marked vascular hypertrophy* polymorphonuclear, plasma, and 
connective tissue cells, lmt no eiulo- or periarteritis and no giant 
cells. Growths were obtained at 0 . on agar-agar, maltose agar. 


and Haulm's fluid. 


The fungus formed a central black portion with 


a peripheral zone of white or grey, and in the course of ten days or 


loss became black 


Tn ujifi Chalmers and Archibald grew a fungus allied to that 
described bv Semon Irom a cast* of black maduromycosis found in 
the Anglo-Kgyptinn Sudan, and in 101X defined and classified the 
Maduromycoses. ^ 

Climatology.- The Maduromycoses are known t o occur in E111 ope, 
Africa, Asia, and America, hut not in Oceania. 


The climatology has been most thoroughly studied for black 
maduromycosis, which occurs in the Anglo-Egyptian Sudan, where 
the disease was first described by Hal four in iqo.4, and the northern 
part of which is hot and arid. He gives the native name tor myce¬ 
toma as ‘ Xapt Hindi Nabit,’ and states that the black variety is 
most frequently encountered, and Hint the foot is the part principally 
affected,• while! the inguinal glands ate olten involved. In iqoK, 
Wenyon noted its presence a< IW, which is hot but not arid, while 
Balfour's researches in iqi r liave'already been noted in the historical 
section. According to our inquiries, the word most commonly used 
by natives in the Sudan is ‘ en-uabt,’ which means ‘ the growth.’ 

In addition to the Anglo Egyptian Sudan, JJie following is a 
list of African places from which cases of black maduromycosis 
have been reported: Algeria, Tunisia, Somaliland, Madagascar, 
Tr&nskri (South Africa), Senegal, and the French Sudan. 

In Asia the disease is recorded from the Yemen, various parts (if 
India, Ceylon, and possibly from North Borneo. 


c 



MADUROMYCOSES 


2Iiq 


In Amcrica'it has been described in the United States by Wright, 
and in the West Indies by Scheiilt. 

In Europe it has so far only been found in Italy, Macedonia, and 
Southern Germany. 

This distribution, according to political geography, ha & but little 
meaning when the object being studied is a fungus, and for further 
details we turn to plant geography. According to Drudo, climatic 
and local conditions permit the division of the surface of the world 
into six zones of vegetation, viz.:—Tlic Northern Glacial Zone, 
the Northern Cold Winter Zone, the Northern Hot Summer Zone, 
the Tropical Zone, the Southern Hot Summer Zone, and the Southern 
Cold Zone. 

The black maduromycoses occur in the Northern Hot Summer 
Zone, which includes Spain and Italy, North America, ihe Sahara, 
Indo-China, Malay Archipelago, the United States (roughly south 
of Utah), and Mexico. The general characters of this region are:— 
Very hot summer temperatures with cold nights and no real winter, 
but with varying rainfall. It contains very drv climates: it also 
contains wet areas. The black maduromycoses are most commonly 
met with in the dry parts of this area 

Fhe Tropical Zone, which appears to he the real home of these 
fungi, is generally humid, hut contains arid regions bordering upon 
the preceding. In this zone comes the Anglo-Egvptinn Sudan, in 
the northern or more arid part of which black maduromycoses un¬ 
common, and the same remarks apply to Somaliland, while West 
Africa is mostly moist. 


Tl also includes the greater part of India, in which the distribution 
of mvoi toma, according to IWcaro. is interesting. 

This observer states that Major 1 ‘rain divided India into six 
floral regions, viz.: -India Desert a. India Diluvia, Tndin Aquosa, 
India Vera, India Sub-Aquosa. and India Littorea, while black 
maduromycosis is found in only India Deserta and India Vera, and 
is practically almost absent in other regions. 

India Deserta includes the Twins Plain Region-- i.c., Sind, 


Rajputana, and the Punjab: while India Vera includes the Deccan 
Region, consisting of the dry but not desert triangle between the 
Western and Eastern Ghats, with its apex at Tinncvclly and its base 
at the borders of the plain of the Ganges. . 

The white varieties erf mycetoma are also found in tlii?, aiea, but 


are outnumbered by the black maduromycosis, while 1 in India 
Deserta the. preponderance of the black maduromycoses is even 
more marked than in India Vera. 


In Madura and adjoining districts of Tinncvclly, Palmcof tn, and 
Coimbatore, situate in India Vera, mycetoma is very common, awl 
the climate is hof and arid. 

The Southern Hot Summer Zone include! South Africa, where 


the disease has been recorded, but where it is apparently rare. 

This is as far as the present state of our knowledge permits us 
to go with regard to geographical distribution, and more research 
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on this part of the subject is required, but from the above It is 
obvious that heat and aridity are favourable conditions for the fungi 
which cause black madhromycosis. 

Botanical and Zoological'Distribution- •Unfortunately, we arc* 
in complete darkness as to the characters which the lungi causing 
black maduromycosis assume when not living in animals or on 
artificial culture media. 

Even with regard to those forms of black maduromycosis due. to 
an aspcrgillus, we are quite ignorant as to whether this particular 
fungus lives on soil or on plants. 

^Etiology. —The outstanding feature of microscopical specimens 
prepared from a case of maduromycosis is the presence of coloured 
granules, black in Mack maduromycosis, whitish or yellowish in 
white or yellow maduromycosis, and red in red maduromycosis. 

These coloured granules are called ‘ grains,’ a term which has been 
defined by Chalmers and Archibald as follows 

' The term "granuni” or grain has been given to differently 
coloured bodies of varying consistence, size, and shape, found in 
mycetomas, and composed of livplue, with sometimes chlamydo- 
spores, embedded in a matrix and giving rise to mycelial filaments 
on germination.’ 

The .'etiological importance, of these grains and lheir contained 
fungus rests upon the fact that they are present in all loims of 
maduromycosis and are co-extensive with the disease, while their 
complete removal effects a rapid and complete cure. 

Animal inoculations have been successful in some varieties, thus 
affording, in these instances, a full and convincing proof of the set i«>- 
logy of the. fungus ■ -eg , Pinny's and Pepere’s varieties. 

The retiological features o| the various forms of maduromycosis 
are set forth below in a list which sliowstheMaduromvcosescl.issilo <1 
-firstly, by the colour oMhe grain: secondly, by the geographical 
distribution: and thiidK r , by the disroviier's name or names 

T. The black madimunyiuses, wit h black grains. 

II. The ’white or yellow maduromycoses, with white or yellowish 
grains. 

III. The red maduromycoses, with red grains. 

I. 'HIE PI.ACK MADl KnMYCOSES. 

These may be divided into:— * 

A. The European Maykmaduromycoses. 

li. The African Mai k maduromycoses. 

C. '1 he Asian Mack maduromycosis. 

D. The American Ma</t maduromycoses. 

# 

A. Thf. European JIiac.k Maduromycosi-.s. 

(i) Hassini's, Kbhncr's, and Schmincke's black maduromycoses, 
respectively found in Padua, Italy, and in Kissipgen, and of which 
the nature of the aitiological fungus is unknown. 
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( 5 ) Bow's^b/ack maduromycosis, found in Genoa, and of winch flu- 
causal agent is called Mudurclla bovoi I^rumpl, iqin, but tins 
identificat ion must be accept ed with reser\ «* as the fungus has never 
been cultivated, and may not agree with the definition of the genus 
Madurella, as altered by Pinoy in 1912 subsequent to therultivation 
of M. myccttmii and M. tozeuri. 

(3) Pcpcrc’s black maduromycosis, found at DomuAibvas in the 
Province of Cagliari in Saidinia, and caused by Scedosporiwn 
sclorolialc Pejiere, Tqi.j. 

H. I'm*, Akkic.an lb Ar.K MADrnnMYf.osrs. 

( 1) Prompt's black maduromycosis, caused by Madurella tnyi clomi 
(Laveran, 1002'). 

(2) Nicollc- andPinoy's black maduromycosis, caused by Madurella 
tozeuri (Xicolleand Pinoy, iqoS). 

(3) Houffard's black maduromycosis, caused b\ Aspergillus Imtf- 
fardi P»nimpt, J005. 

(4) Chalmers and Archibald's blaik maduromycosis, caused by 
(Penospora kharloamcnsis Chalmers and Archibald, min, which 
has now been rccn\eiod tim e limes in the Anglo-Kgyptian Sudan. 

These African black m.idiuoinvcoscs may be dilfeientiated from 
one anolher as follows:- 

A. Microscopical preparations slum aspcrgillar heads— Houffard’s black 
maduromycosis. 

IV. Mictoscopical pit-partitions do not show asp-rgillai heads; on culture 
the following typos of spoie aie obtained - 
1 The alrunosporal form ol conuliuin— Chain,’is and Archibald's 
black maduromycosis. 

"1 lie artlirosporal torm of tliallosporo.— 

(a) Mycelium greyish-white, when old, yellowish and duikoning 

the media m sugar rtilluiss. Spores varying m dimen¬ 
sion from In 5 microns. Ciiains black and sterile, with 
a diameter fiom 0-5 10 1 millnnctie, formed in the depths 
ot the medium in cultures. Can invade the skin, bone, 
muscles and connective tissue of man, giving rise to black 
grains which are small, hard, round, and more or less warty, 
and which mmphologically resemble the grams formed 
in the cultures. Up to the present the inoculation into 
animals !s negative. Very widely spiend ip Afur.i 
Isolated by lirnult fiom a mycetoma with black grams in 
Algeria —lirumpt s black maduromycosis. 

(b) Mycelium while, liecoiiiingyellowish with age. ai*l darkening 

the medium in sugar cultures. Spores' generally small. 
2 microns or sometimes even 5 microns in diameter. 
Grains arc only rarely produced, and then the} appear on 
the surface of the medium. Occasionally it gives rise to a 
mycetoma in man. in which it forms black amorphous 
.grams which are often made up of mycelial rings enclosing 
some degenerate cellular elements which are impregnated 
with the pigment of the fungus, and also of small diiluse 
masses formed solely fov the filaments ol the lungus which 
have a ..yellow membrane. Inoculation into pigeons 
positive, isolated bj Nicollc from a mycetoma at Tozeur 
—Nicolle and Pinoy' $ black maduromycosis. 
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C. The Asian Black Maduromycosis. 

There is only one type known at present—viz., ( artcr s Mack 
maduromycosis, caused by Glenospora semoni Chalmers and Arch 1 bant, 
1917, which can he readily differentiated from Glenospora knartou- 
mensis Chalmers and Archibald, ioib, by the following characlers.-- 


(r) Grown on clear maltose agar in Khartoum after twelve days in an un¬ 
capped tube at 30° C.:— , 

G semont produces a eujiola-shaped, large, centra. IwacK m .. 
with an outlying fringe of White. . . . « 

G. khartoumensn produces a black giowth, consisting of a central 
crumpled ridge or hillock placed on a grooved black plateau, . 
with hardly any white fringe. 

{2) and (3) Grown on glnco«e agar and blood serum; there are marked 
differences between the two fungi. 


I). Tiie American Black Maduromycoses. 

(1) Wright's black maduromycosis, which was fnuyil in the United 
States in an Italian woman who had left Italy, whore black maduro¬ 
mycosis occurs, an indefinite number of years before the onset o 
the malady. The systemic position of the causal fungus is unknown. 

(2) Scheldt's black maduromycosis, which was found in the West 
Indies in a native of India, who had left that country twelve ycnis 
before the onset i»l the malady. The. nature of the causal organism 
is unknown. 


II. THE WHITE OR YKI.l.OW MADUROMYCOSES. 


These may be divided into:-- 

A. The European ah it c maduromycoses. 

B. The African hitc maduromyt os is. 

C. The Asian white maduromycosis. 


A. The European Wimi- Maduromycoses. 

(1) li rump t and Reynic.r's white maduromycosis, caused by Indiclla 
reynieri Brumpt, mob, with a large soft grain, found in Baris. 

(2) Tarozzi and Kadacli’s white maduromycosis, caused by Sccdo- 
sporium apjospermitm (Saceardo, 1911), wit l! a small, rather hard, 
and yellowish grain, found in Sardinia aiul Italy. 

B. The African White Maduromycosis. 

Nicolle and Pinov’s white maduromycosis, due to Sterigmalocyshs 
nidulans (Eidam, ’itWj), with grains of size varying from those 
which are almost microscopic to others about the size of a pea, 01 
rounded or polyhedral form, and of variable colour, being oirty 
whit & or yellowish-white, and soft in consistence, and found m 
Tunisia. 
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C..The Asian White Maduromycosis. 

Brtmpt’s white maduromycosis, due to Indiella mansoni Brumpt, 
1905. with very small and very hard white grains, found in India. 

The differentiation of the white maduromycoses may be effected 
as follows:— * *■ 

A. Grains soft :— 

1. Storigmatocystic heads found in grains and in cultures. Grains 

not ljke a ribbon rolled on itself ---Nicotic and Pinoy's whit* 
maduromycosis. 

2. No such heads to be found in the grain*:, which are like a ribbon 

rolled upon itself Itrumpt and Iteynier’s white maduromycosis. 

H Grains hard >— 

1. Grains small, yellowish, not n-niforin; spore of ilie type of a com- 
dium- Tarozzi and Radacli's white maduromycosis, 
i. (drains small, whitish, reniform; spore of the type of an arlliro- 
sporo - Urumpt's white maduromycosis. 


III. TUI- RED MADUROMYCOSIS 

Only oiu* lnjmis known Hal four and Archibald's rid luadurmn vcosi s whirl) 
was possibly due to <111 .isfN-rgilhis, Iks ause aspergillar like heads were found 
in the grains It or* urmd 111 the \nglo-Egyptian Sudan 

Pathology.- The causal fungus i* introduced into some part of 
the body by a wound produced by a thorn, a splinter of bainhoo or 
ot her wood, by a sharp stone, knife, etc., but once introduced into 
the subcutaneous tissues, it commences to grow, the original wound 
in the meantime healing. Usually the. growth is slow; but it 
Kemper and Jamieson’s case was true mycetoma, it may be rapid, 
and, indeed, thin is supported by Musgravc and Clegg’s inoculation 
of Nocardia asteroidcs into a monkoyVfeet, in which the swelling 
developed in ten to sixteen days, and wa$ quickly followed by sup¬ 
purative lesions. As the fungus grows, it destroys t he t issues of the 
foot, and meets with but little reaction on the part of the body, 
and no attempt is made to repair its ravages. The read ion on the 
part of the body confines itself to alymphocytic infiltration around 
the fungus, and later flic formation of granulation tissue, with 
epithelioid and giant cells at times; while, finally, fibrous tissue is 
formed around the lungu*aud its surrounding cells, and the vessels 
become, blocked by an endarteritis and periarteritis. This appears 
to be ail attempt to cncapsulc and prevent the spread of the parasite, 
as well as to damage it bv cutting off its food-supply. 

•At the same time the cellular exudat e becomes a thin, oily, occa¬ 
sionally stinking, pus, and works its way to the surface, forming 
apertures, aud*carrying the parasite with it. This must he con¬ 
sidered to be an attempt to rid the body of the fungus. 

In the meanwhile the parasite, if of certain species, forms special 
club-shaped liypha* considered to be clilainydosporcs, which at first 
serve for extracting nutrition from the surrounding leucocytes, but 
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later, breaking free from the main mass, form means of asexuilly 
propagating the fungus in 1 lie foot. Some of these separated clubs 
arc attacked and engulfed by leucocytes, and though it is possible 
that in this way many may be desti eyed, still, Brumpt’s researches 
show that the leucocyte, with its enclosed club, may wander away 
from the diseased area into healthy t issue, and may be killed by the 
club, which,* being set free, grows into a new mass of fungus* In 
this way the fungus ninv be disseminated bv means of the phago¬ 
cytes. 

When surrounded by pus, the fungus gathers itself into granules, 
the so-called sclerotia, which show externally radially arranged 
fibres or clubs, and internally a in;is^ ol mycelium with crystals and 
debris, the latter being most marked in the centre. These granules 
escape to the exterior, and form the yellow, black, or pink granules 
in the discharge. As the iungus grows in the loot the connective 
tissues and the muscles undergo \itreous degeneration, and bleak 
up into debris, amongst which pieces of nerves and tendons may he 
found, while even tlie.hone in some cases become^attacked by a 
form of degeneration and disappears. The result is that the loot 
appears much swollen externally, and shows the openings o< the 
sinuses, through which the pus and the fungoid granules escape: 
while internally the normal structure may lia\e completely dis¬ 
appeared, being replaced by degenerated tissue, debris, sinuses, 
and fibrous sacs containing the fungus and the pus. 

Hie result is, however, not merely destruction of the foot, hut 
also great bodily waste, due to the continuous discharge, so that 
the patient becomes emaciated, and may finally die ol cachexia. 

Morbid Anatomy.- The pathological anatomy of black maduro¬ 
mycosis has been the subject of a fair amount of investigation. 
Kanthack merely drew attention to the fact that the black masses 
were always to he found embedded in dense fibrous tissue, while a 
few pus and granulation cells were to he >een in most cases. In the 
fibrous wall yellowish brown or black pigment could he found, 
while fuchsin bodies were present in most specimens. Inna's 
example, obtained from Kanthack, only showed fibrous and some 
granulation tissue Bovce and Surveyor drew attention to the 
presence of small round cells, inacrocyt es.and giant cells surrounding 
the fungus in cases of black maduromycosis. Their iniciophoto- 
graphs are, Jiowever, mainly devoted to*the* fungus, while their 
big, 22 evidently depicts a very young piece of fungus sunounded 
by giant cells. 

Wright (189ft) stated that the nodules consisted ol more, or less 
atypical connective tissue, in the ca\ ities of which the: granules lay 
surrounded by polymorphonuclear leucocytes, loose epithelioid cells, 
and cellular detritus. TJie cavities were, lined by either a wall of 
vascular granulation tissue or by masses of epithelioid and multi- 
nucleatfd giant cells, while these, cells closely invest ed other granules, 
and outside of this tissue lay lymphoid ,md plasma cells. He gives 
in his original paper four excellent 4 low-power photographs, of which 
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Figs. 4, 5, and 6, though older, if examined with a lens, will be 
seen to agree more or less with Boyce and Surveyor’s Fig. 32. 

Oppenheiin's description in 1904 niamljf deals with the lungus, 
but Brumpt’s account of the histological changes induced l»y 
Aspergillus bouffardi covers all the important points- viz., the 
polymorphonuclear leucocytes, the lymphocytes, the giant and 
epithelioid cells, the connective tissue, the cells containing biown 
pigment, and the endart erit is. On Plate XIX., Fig. 7, and Plat e XX 
Figs. 1 and 2, he shows appearances resembling those described by 
Bovce, Surveyor, and Wright in a youug grain in which the giant 
cells are situal e close to 1 lie 1 ungus. 

Boccaro, writing in i<)o<j in general terms lor the encapsulated 
form of both white and black mycetomas, says: - 

* The fung.il liypha* are surrounded by round cells, held together by a delicate 
nelwoik of line bloodvessels, the cells being located m the meshes ot a libnllar, 
transparent, reticulated substance. On llu; inner side ol the group of round 
cells, between them and the ceulral hyphal mass, is a collection of Jtncly 
i;yttnulaitid dtbris, and on the outer side, in most preparations, may be seen 
large nucleated edits, giant cells, and phagocytes.' * 


This description, which unlortuntilcly is not illustrated, agrees 
well with our observations. 

B.iUoiir, in kjii, published photomicrographs of black maduro¬ 
mycoses believed to be. due to Madnrella mycclomi and to Aspergillus 
houffindi, but did not describe them. 

Babes (1913) gate a well 1lh1slr.ited account oi Indian black 
maduromycosis, in which lie observed far less cells than we have 
noticed in immediate relationship to the lungus, from which the 
giant cells were separated by librous connective tissue. He drew 
attention to violet and >eddish rounded bodies enclosed 111 cells. 


hi n)it» t'hahners and Aiehibald gave an account ol the histology 
of a case ot black maduromycosis, aftd this is loll owed in the 
deseript ion given below. * 

Fig. 845 shows the general appearance ol black in.iduioniycosis 
very slight lv magi 11 lied. It will be observed to be laigely composed 


ot fibrous tissue containing black pat tides 
-the grains -and some spaces, which are 
tormed bv the lulling dut ol some ol the. 
black granules during preparation. The 
spaces demonstrate Pile character of the 
lacuna* occupied by the grains and their 
surrounding cells. • 



Fig, S45. 

Black Maduromycosis. 


Tlu* lung.il mass lies embedded in cellular tissue, as is shown in 
F'lg. 84b. The spaces are artefacts produced in making the sect ion, 
which otherwise is as natural as possible-- i.c., is not bleached or 
Miitened m any way. The cracks in the black mass are also arte- 
lacts. Around the lungus lies a mass of ^uisill cells, and 011 the 
upper and left side of the grain are seen some giant cells, which 
also occur 111 other parts, hut are not in such close relationship lot lie 


fungus: then comes some iibrous tissue containing a number of 
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cells, bloodvessels, and lymph spaces, the last menfioned being 
situate towards the top of the photograph and being markedly 
dilated. At the very top of the figure, and only partially shown, 
comes the dense fibrous connective tissue which is continuous with 



Fig. 846.-*- 1 J lack Maduromycosis 
« 

the dense tissue, depicted in Fig. which permeat es and surrounds 

the growth. Therefore the main features oi the tumour may be 
summarized as follows: - 

1. Fungus. , 

•2. Small cells. 

3. Giant cells and large cells. 

4. #Small cells, connective tissue, bloodvessels, and lymph 

spaces. 

5. Dense connective tissue. 

The cells are separated by a variable amount of fine connective 
tissue, which also supports large lymph spaces ayd bloodvessels. 
Debris and pigmentary granules can also be seen. A special rare 
feature of this layer is the presence of mononuclear cells containing 
one 05 more eosinophile rounded bodies, which were first observed 
in this pathological condition by Kanthack, and subsequently by 
nearly all the other workers on the morbid histology 01 the black 
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maciuromycbses, to which they are, however, not confined. Their 
exact nature ig unknown, but they are probably in some way due 
to the fungus. 

On inspecting the upper part of the cellular mass, it will be 
observed that the white fibrous tissue increases in amount, but is 
still loose and contains many cells in its meshes, .while more 
externally, and situate at the top of the photograph, is seen the 
denser and less cellular connective tissue, which is continuous with 
that separating one fungal mass from another and surrounding tlic 
whole tumour. In this connective tissue, cells containing yellowish 
granules are frequent ly observed. 

There are also many lymph spaces and bloodvessels, but the 
latter at times show signs of endarteritis or periarteritis, by which 
means the lumen of the vessel may be considerably diminished or 
even closed. 

Very rarely do the fungi invade the body, and rise to a general 
infection. 

The peculiarity of the pathology is the slight reaction which the 
body makes against the invasion by the fungus, 'and the entire 
absen'ce of any attempt at repair. 

The black varieties of mycetoma owe their colour to j dark 
substance which the fungi secrete. The nature of this black sub¬ 
stance is not known. It is soluble 111 hot sulphuric acid, forming a 
yellowish-red'solution, but is not soluble in cold sulphuric acid nor 
in potash solutions. According to Thudiclium, it does not contain 
haemoglobin in any form, though a small quantity of iron is present. 

In more advanced cases the swollen foot shows nodules and 
openings externally, the latter of which lead into the sinuses. In 
sectiomzing the foot it will be noticed that the sinuses which run in 
various directions art: communicating, .and end in small cavities 
containing pus and the fungus, and that these cavities are embedded 
in degenerated tissue and debris. 

The bone may or may not be affected, but if it is, the whole foot 
can be easily cut by a knife. 

Microscopically the tissues show degeneration and ddbris, with 
fibrous tissue formation, yndarterit is, and periarteritis, and at times 
absorption ot the hone. • 

The microscopical examination of sections of the tissues typically 
affected—viz., of alveolafl: appearance--and containing mycotic, 
grains, show a central roundish mass—the mycotic grain- a clear 
circular space, and the surrounding degenerated tissues. The clear 
space is due to the fact that the thin purulent matter in which the 
granule is embedded contracts during fixation with alcohol. The 
mycotic granule is composed at the centre almost exclusively of 
mycelial elements with a few leucocytes; tooth externally there are 
masses of amorphous substance, staining lightly purplish with eosin, 
in which a few mycelial threads may be seen. The periphery shows a 
polymorphonuclear infiltration. The walls of the alveolar cavities 
containing the granules are formed of young connective tissue with 
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numerous plasma cells and occasionally giant cells*, there is a 
marked proliferation of'bloodvessels. 

Symptomatology. —Tlie disease usually begins in 'the foot, more 
rarely in the hand, and still more rarely in the leg, knee, neck, or 
trunk. There mav or may not 1 >«* a history of'a cut or injury some 
time previously. In any case, this primary injury will have healed 
long before'the disease is well established. 

The incubation period in well-recorded cases would appear to 
be short; thus, in Musgrave and Clegg’s case, one month after the 
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primary injury the wound reoji 1 and discharged pus, and in 
their experiments on monkeys pj•cared to vary*from ten to 

sixteen days. Further reseaicl on this point aie, however, 
required. 

The earliest signs are either pain or swelling in \he region of the 
original injury, which i$ usually on the sole of the toot, between the 
toes, or on the instep. The swelling becomes a hard lump, on the 
furfafe of whiefy a bleb may form, which bursts and reveals a small 
Opening discharging an oily, rarely ban ions, thin, offensive pus, in 
wmch the granules characteristic of the fungus may be found. 
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Some new Indurations and nodosities appear in various parts of 
tIte foot, and injw openings are formed, while the whole foot begins 
to swell in a very characteristic manner. First the arch of the 
foot fills up and disappears, the whole sole becoming so swollen and 
convex that the toes are no longer able to touch the ground, and 
may be pushed apart, but are usually not aifecied by, t.he disease. 
At the same time the dorsum of the foot becomes studded with 
nodules and openings. The colour ot the integument may be 
normal, but is usually darker than in the healthy skm. It is rarely 
(edematous. The openings, when examined by a probe, are found 
to lead into sinuses, which penetrate deeply into the tissues, and at 
times even into the bones of the foot. The quantity of the dis¬ 
charge vari« s from time to time, being increased by motion. On 
palpating tile affected area, it is tumid to be. elastic, and the sensi¬ 
bility to be normal. The inguinal glands are often enlarged and himl. 

As the disease progresses, pain, which at first was slight, becomes 
more marked, especially in cold weather. The patient ceases to 
be able to place the loot to the ground, and i.< compelled cither to 
walk on the heel or to use a support. The leg begins to waste, 
and alter ii long tune the patient heroines weak and anu.niic irom 
the constant drain on the s\siem by the discharge, and possibly 
also by toxins produced by ihe lungi. General constitutional dis¬ 
turbance of a febrile nature is rate. 

The disease is very chronic, and has no tendency to heal, and if 
not treated, will eventually cause the death of the victim, from 
exhaustion or diarrhu'u, alter lasting some ten or twelve years. 

Diagnosis.— -The peculiar swelling of the foot, with a lilling-up of 
the arch, and the formation of sinuses from which a discharge 
containing the typical grains is escaping, enables the disease 
to be diagnosed with ceitainty Irom elephantiasis or tubercular 
disease of the foot. 

The variety ot the fungus may be determined by examining the 
grams or the scrapings ot the sinuses inicioscopically, culturally, 
and by inoculations in animals. 

It is to be noted that the typical grams may for a time be absent 
from the. purulent liquid eluding from the sinuses. *Tn such cases 
squeezing ol the nodules may.make the grains appear, or a nodule 
which has not yet opened may be incised and the contents examined. 

Prognosis. -It the growth i*> observed when young, small, and 
lying subcutaneously, *o that it can lx* completely removed, the 
prognosis is good, as the wound heals readily and the growth does 
not recur. 

If,‘however, the growth has lasted some lime, and has involved 
the bones, the prognosis is not good, and is worse it the lymphatic 
glands are also impl icat ed. « 

Treatment. —Remove the growths at an early stage and as com¬ 
pletely as possible.. In later stages amputations well above the 
seat of any lesion, together with the removal of any enlarged 
lymphatic glands, is the only possible treatment. 
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Potassium iodide may be tried, but as a rule inteAial medicines 
and vaccines are useless for this form of mycetoma., 

Prophylaxis. —The wealing of boots and shoes and not walking 
barefoot qre apparently good and sensible methods of prophylaxis. 


1 THE ACTINOMYCOSES. 

Definition. —The Actinomycoses are those forms of mycetoma 
with grains composed of very fine non-segmented mycelial filaments, 
in which usually the walls are not clearly defined from the contents, 
and in which chlamydosporcs are absent. 

History. —This period opens with Bollinger’s epoch-making work 
in 1876 on the lumpy-jaw of cattle, a disease which had been re¬ 
cognized since 1785, and in which he found the constant presence 
of a branching organism. This fungus was examined by Harz 
(1877-78). who gave it the name Actinomyces bovis, but, most un¬ 
fortunately, this generic name cannot stand, because, unbeknown 
to Harz, it had already been used by Meyen (1^27) for a fungus 
which he called Actinomyces horkelii, which is in no way related 
to the group of fungi which we are considering. This mistake 
launched the generic name applicable to these organisms on to a 
sea of change, and led to much confusion. 

1. Nocardia bovis. —The correct name for Bollinger’s organism is 
Nocardia bovis (Harz, 1877). The fungus appears to have been first 
seen in man by Israel in 1S78. Corre (18S3) was the first to draw 
attention to the similarity between actinomycosis and the ochroid 
variety ol mycetoma, while Aclarul (i8S(>) was the second observer 
to demonstrate the presence of actinomycosis in man; and as Israel's 
name is associated with quite a different human actinomycosis, we 
propose to name this variety Acland's actinomycosis. In 1886, 
Vandyke Carter, as wq have already stated, also drew attention 
to the likeness between actinomycosis and mycetoma. Finally, 
in 1891, Bostroem grew N. bovis from eleven cases of actinomycosis 
in man, and since that time it has often been cultivated and de¬ 
scribed. It is a nocardia with radially arranged filaments, which 
show club-like*enlargements of their extremities, caused by a pro¬ 
tective thickening of the walls in animals and less commonly in 
man, and having abundant Gram-positive but not acid-fast hypha?, 
some of which end in chains of urthrosporeV. 

It grows well aerobically at 2/' C., but better d 37' C. Anaerobic 
growths are, as a rule, but pooilvdevolopcd. 

It may form a dry pellicle on the surface of broth, but more 
usually it gives rise to cohering colonies at the bottom of the tube, 
and in either case the medium remains clear. , 

It grows slowly on<gelatine, producing a yellowish-white growth 
and slow liquefaction, beginning about the seventh day. The 
resulting fluid may or may not be dark coloured. On blood serum 
it produces poor growths, and no liquefaction or pigmentation of 
the medium. 
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On agar and glycerine agar it forms hard, spherical, white colonies, 
which give riso to an undulating crateriffirm growth, having a 
yellowish or greyish tint, which m its Inrn becomes a lichenoid 
ashen grey or yellowish mass with a powdery efflorescence. On 
maltose agar it forms discrete fawn-coloured colonics, later 
becoming yellow, dark brown,or even black, while the medium may 
be slightly darkened. 

On potato it forms confluent, hard, raised, variously coloured 
masses, at first white, but becoming greenish-yellow, brown, greyish- 
black, or even black, with more or less erosion and pigmentation of 
the medium to which the growth is very adherent. No diastatic 
action has been observed. 

Litmus milk is first reddened, but later it becomes a clear brown 
alkaline liquid. It is pathogenic for man, ox, horse, pig, and other 
animals, while experimentally rabbits and guinea-pigs have been 
infected by intraperitoneal inoculation. 

2 . Nocardia asteroides.—Nocardia bovis (Harz, 1877) is not the 
only organism known to cause adinomycosis # in map, for in 1890 
Eppinger obtained an organism which he called Cladothrix asteroid es, 
and which is now known as Nocardia asleroides (Eppinger, 1890), 
from the lesions in a case of pseudo-tuberculosis of the lungs and 
pleura, with old caseous nodules in the apices and calcareous degener¬ 
ation of the bronchial and supraclavicular glands, together \yith a 
cerebral abscess which had ruptured into the ventricles. The. 
fungus was Gram-positive and acid, but not alcohol-fast, and grew 
aerobically on laboratory media, and was pathogenic for laboratory 
animals. It was afterwards recognized by Almquist, in 1890; by 
Sabrazes and Rivi&re, in 1894: by Aoyama and Miyamoto, in 1900, 
in Tokio: by MacCalluin, in 1902, in America: and by Schabad, in 
1903, in Russia. Tt is also the same aft the. fungus described by 
Musgravc and Clegg (1907), in a case of mycetoma in the Philippine 
Islands, under the name Strcpiolhrix freeri. 

In 1909, Lindenberg, in Brazil, isolated a fungus from a case of 
mycetoma of the left leg, which began in the popliteal space, and 
to this organism he gave the name Discomyces brasilievsis. 

He was very careful to separate it from N. novis and from 
N. madam (N. indica), but he does not appear to have 8one so 
with regard to N. aslcrgides. Wc therefore offer a comparison be¬ 
tween the two organisms in*tlic table on p. 2132. • 

The inoculations into animals qre not comparable, as Lindenberg 
did not use monkeys. He was unsuccessful with a guinea-pig, but 
doe$ not say how he inoculated it, while Musgrave and Clegg were 
successful by means of intraperitoneal inoculations. 

The differences as set forth between N. brasiliensis and N. 
asleroides appear to us to be very slight, anchtherefore we are able 
to agree with Pinoy in his belief that they are one and the same 
organism. * 

Also Cranwell, Bachmann, and Del Pont (1909) gave an excellent 
and well-illustrated description of a yellow mycetoma in Buenos 
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Aires. Unfortunately, they did not grow it on inspissated blood 
serum, but, as f.ir asw*» understand their account, we should classify 
this organism, which they did not name, as A ocardia asicroidcs. 
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Nocardia asteroides possesses Gram-positive, acid, but not alcohol- 
fast hyph.'e, which are without club-like enlargements. It pro¬ 
duces restricted growths aerobically and usually anaerobically at 
22 0 C. and 37 3 C., but nothing is stated in the literature we have 
consulted with regard to any odour arising from these cultures. It 
does not liquefy gelatine or blood serum, nor has it <yu r diastatic 
action. It reddens litmus inilk, which lat or becomes alkaline, but is 
not coagulated or cleared. It grows on the agars and on potato, 
producing reddish (often brick red) growths. It is pathogenic for 
monkeys, rabbits, and guinea-pigs. 

3. Nocardia liqinfacicns. This lungus was obtained by Hesse in 
1892 from a man in Germany with a left inguinal abscess which com¬ 
municated with the rectum. Subsequently other abscesses formed 
on either side of the dorsal spine. The pus from these abscesses 
discharged soft yellowish grains about 1 he size of a millet seed, which 
contained a Gram-positive fungus which did not possess clubs. 
Oh cultivation it grew readily, and was found to be strictly aerobic. 
In gelatine stabsMt formed .1 nail-shaped growth, which at room 
temperature in Kurope was only \ isible on the third day. while 
liquefact ion, beginning on the lourth 01 tilth day, was complete by 
the. end of the week. The liquefied gelatine was not discoloured, 
and if the growth stuck to the glass it was yellowish, with a whitish 
covering. On blood serum it tunned small cloudy granules of the 
same colour as the medium, in Iwenty-lour to lortv-eight -horns. 
Liquefaction begins at the end ot the first week and proceeds slowly, 
the. liquid remaining quite clear and colourless, and only after some 
six months turning to a reddish-yellow colour. In broth it forms 
delicate Hakes which fall to the bottom of tin* tube, and consist of 
a lower surface which is yellowish-white, and an upper surface winch 
is snow white. The medium remains jpiite clear. No surface 
growt li is meut ioned. • 

On agar the colonies at first form separate losettcs, which, remain 
distinct lor .1 time. These colonies appear to lesemhle the gelatine 
culture, being yellowish below and having a while envelope. The 
growth on glycerine agar is more Mgoroiis than on oidinary 


agar. t 

On potato it forms small yellow nodules by the second day, 
which later become covered with a snow-white efflorescence, v.Inch 
does not alter. Apparently*it was not grown on glucose agai, milk, 
or eggs. Intravenous, intraperitoneal, and subcutaneous injections 
into rabbits, guinea-pigs, and wliifc mice were negative. 

Hesse gave it the name Cladothrixliqucfacicns, which now becomes 
Nocardia liqucfacicna (Hesse, 1892), and it appears to be the same 
organism as that wiamcd Strcptothrix buccalis by Goadby in 11)03, 
and found by him in 1S99 in the mouth in cases ot pyorrhoea. 
Goadby’s form showed clubs, or club-like swellings. 1 1 preeipit ated 
the casein in milk, which became clear. • 

4. Nocardia indica. —Kantliack, 1893, studying specimens of black 
and yellow mycetoma which came from India, concluded that the 
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latter variety was a true actinomycosis, and attempted to sSiow 
that the former was th^same, only m a degenerated condition. 

He only examined the specimens microscopically, as no cultures 
were possible, and named the fungus in question Oospora indie a 
Kanthack, 1893, calling his two varieties O. indica var. flava and 
0 . Mica var. nigra. The name of this fungus, translated into 
more modern nomenclature, becomes Nocardia Mica (Kanthack, 

1893). 

Boyce and Surveyor (1894) clearly proved that the melanoid 
variety was due to quite a different fungus from that causing the 
ochroid variety, which latter they considered in some, but possibly 
not in all, cases to be an actinomyce.s, a conclusion in which they 
were supported by Hewlett and by Borcaro. The latter analyzed 
one hundred cases of Madura loot, ot which the vast majority were 
black mycetomas, while seventeen had evidence of pricks with an 
acacia’(Babul) thorn, in several of which it was found present on 
examination. 


Kanthack’s name .appears to have, been overlooked, but it cer¬ 
tainly has priority as icgards the fungus of an actinomycotic 
nature causing the ochroid variety of mycetoma as seen in' India, 
but difficult ot recognition in that il was not cultivated. 

In 1892, Geiny and Vincent described a parasitic disease of the 
foot in Algeria, which they considered analogous to, if not identical 
with, the, ochroid variety ut Vandyke Carter’s m\cetunia. 

In 1894, Vincent, still working in Algeria, met with a streptotlirix 
in a similar case. This fungus, which was first known as Sirepto- 
thrix rnadurcB Vincent, 1894, is believed to be identical with the 
fungus found by Boyce in London in an agar tube inoculated in 
India from a case of the ochroid variety oi mycetoma. 

This streptotlirix found by Boyce is, of course, an entirely different 
organism from the mucor-like fungus called Chionyphe carieri 
mentioned above, which therefore cannot be placed in the list of 
synonyms of N. tnadum, as lias been done by some authors. 

Boyce’s culture showed a fungus without club-shaped extremities 
which grew very slowly on agar, glucose agar, and glycerine* agar, 
at a temperatufe varying between 35" C. and 37° C. No formation 
of pigment was observed, but it was refharked that the organism 
closely resembled that of actinomycosis. 

In 1904^ Cornwall reported the cultivation of Vincent’s organism 
in India. He washed t lie grains in six changes oi st enlo salt solution, 
and then planted them on agar irt tubes. After an interval of one 
or two months a growth appeared, which in some eases assumed 
a pink colour and in others remained a dull white. In subcultures 
it grew more freely, preserving its characteristics,.one ot which was 
to adhere so closely tqthe medium that each nodule had to be liter¬ 
ally dug out when it was required to transfer it to another tube. 
Puffballs formed in broth and hay infusions, while it was noted 
that the fungus required plenty of oxygen for its growth and only 
• occasionally formed the pink pigment. 
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Tliis description by Cornwall leaves no doubt in our minds that 
he met with Vincenrs organism in a case of the ochroid variety of 
mycetoma, and'if this is correct, then Kant Rack’s name assumes its 
priority and Vincent’s becomes a synonym, and the correct name of 
the fungus is Nocardia indica (Kanthack, 1893), and this is support ed 
by Strong's culture of the same fungus from an Indian mycetoma 
in 1008. • • 

With regard to the remaining history of the fungus, it should be 
noted that in 1858 Lcgrain, and in iSqq Brault, again described its 
presence in Algeria, while in 1901 Albertini and Desvernine reportcd 
its presence in Cuba, and in 1902 Brumpt discovered that it existed 
in Abyssinia, while Sommer y Greco demonstrated its presence in 
the Argentine in 1904, and Williamson in Cyprus in 1905, in which 
year Brumpt, in his classic on Mycetomas, stated that he had 
obtained it from India, Somaliland, and Senegal. 

In the same year, Pelletier described a case of mycetoma with 
red grains which he haw in Saint Louis, in Senegal. The grains 
were very small, from 0*4 to 0*5 millimetre; in diameter, and of 
a beautiful vermilion red colour. In the same *year I.averan 
published a paper upon Pelletier's mycetoma, in which he says that 
it was possible on making sections of the tumour to easily uiseern 
therein little red spots of variable size which stood out from the 
surrounding neoplasm. These grains contained a large number of 
Gram-positive micrococcal-like bodies embedded in a ground 
substance. These bodies, which measured 07 micron in diameter, 
were never found isolated, but always in masses or short chains. 
No trace of a mycelium coulcl be seen, and for this reason lie gave 
it the name of Micrococcus pelleticri Lavorun, 190(1. But coccal-like 
forms are commonly found in nocardial infections, and in 1912 
Thiroux and Pelletier reported that this led mycetoma was fairly 
common in Senegal, where one of them "had met witli eight cases, 
from one of which, a suppurating tumour oi the right side of the 
chest, they obtained cultures on Sabouraud’s medium which very 
much resembled those of N. mudum, but differed therefrom in the 
following particulars:— 

1. The growths were ruby red from their commcHcement. 

2. It had only so far b^en grown on Sabouraud’s gelatinp. 

3. The growths did not penetrate into the gelatine, and were 

easily detached. * • 

4. In the parasitic stage the organism takes the form a micro¬ 
coccus in zooglca. 

They renamed the parasite Oospora pelleticri. In the discussion 
on this paper, Laveran agreed with Thiroux and Pelletier’s finding, 
and Pinoy pointgd out that the only real differences between it and 
N. madurce were the great or intensity of tju* red colour and the 
more abundant sporulation. Further .he suggested that the correct 
name was Nocardia pelleticri. Under these circumstance^, A 7 . 
pelletieri would become simply a synonym of A\ indica. of which 
the full list of synonyms has been given on p. 1058. 
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Clegg and Hobdy (1916) described N. indica in a dative woman 
in Hawaii. t 

Nocardia indica, with yellow or rod grains, possesses Gram¬ 
positive but not acid-fast liyplue, without clubs. It forms restricted 
growths under aerobic surroundings at 2C. and 37° C., but will 
not grow under st rict anaerobic condit ions. TJic cult uros are wit liout 
any <listunit'odour. It is usually said not to liquoly gelatine or 
blood scrum, but Koch and Stut/.or say that it has a peptonizing 
effect after a long time. Milk is not coagulated, but after some 
time is cleared. Pinkish colonies are produced on the agars and 
on potato. It is 110n-p.1t hogeiuc for animals, as far as is known. 

5. *V. garleni. --Gartrii, 1895, met with an oigauism in cases of 
actinomycosis in man which he called (ladofhrix lii/ucfacicns No. 2, 
m order to distinguish it from Hesse’s luugus, which he called 
Cladothrix liqucfitcicns No. 1: but Brumpt, in 1910, a It cm! Garten’s 
name to Discomyccs garteni, which now becomes Nocardia garichi 
Bruinpt (1910). 

This fungus was gnown in 1895 by Garten Iroinlhe lesion- of a 
case of necrosis of vertebra- and ribs, which was associated with 
abscesses, sinus lonnatiou, uud omp\ema. The giams were com¬ 
posed oi a tangle of ramified filaments without club Inmutuni. 

The orga 111-111 was an aerobe which gnw casik on \ a nous media, 
producing on gelatine fine greyish-white points. On the I mirth day 
liquefaction commenced, and was 1 ouipleted by the eighth clay. 
Nothing is said as to the liquid being coloured in any way, and. 
therefore, we must assume that it was not tinted. On agai, gl\- 
ccrine, and glucose agar it formed a gieyisli-white giowth, which 
became somewhat wrinkled on the surface after two to three days. 
The wrinkles are deep folds on glycerine agar. 

On serum it forms a white layer, which becomes wrinkled and 
folded after forty-eight hours, when commencing liquefaction may 
be noted. On the third dav the liquid has increased considerably, 
and by the sixth day the whole seium is reduced to a perfectly clear 
fluid. O11 potato it gives rise to white colonics, while the surround¬ 
ing medium becomes greenish in colour. It apparently was not 
grown on eggs, milk, biotli, or peptone solution*. It is pathogenic 
for rablyts and guinea-pig-. * 

f». N. kraitaci.— In iNi,r,, Krause lound an orgaui-iu in an abscess 
of the lower jaw, in a mail in Gtnn.im*-, which was characterized 
by having long and short rods and club-like forms lesembliug the. 
diphtheria bacillus. ‘ 

H did not grow at 22° C. nor on gelatine or potato, but it was 
a facultative anaerobe which formed slightly yellowish colonies' on 
glycerine agar and wa s not pathogenic I or rabbit s, guyiea-pigs, ormice. 

This fungus was luqned Strepiothrix kransei by Chester, 1901. 
which name has become changed to Nocardia krausci (Chester, 1901), 

Allied to, or identical with, this species arc the fungi causing 
the conditions described by Mosetig-Moorhof, Dor, and Poncet, and 
oft ensealled ‘ pseudo-actinomycosis ’ or the mycoses with yellow 
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grains, which *are larger than those of the ordinary actinomycosis, 
while they are legs numerous in the pus. Microscopically they show 
a tangle of filaments longer and larger than those of ordinary 
nocardias, between which lie micrococcal-like debris. They never 
show clubs at the periphery, and do not grow on solid media like 
gelatine. They grow quicklv in broth, forming a skin on the 
surface. Cultures on serum give clavate iorms like tlife diphtheria 
bacilli. 

The fungus causing the. above condition?, was named Nocardia 
ponceli by Verdun in Ti)T3, and may l>e a synonym lor N. krausei 
(Chester, icjoi) for the following reasons: - - 


A. The pseudomycetomatous condition of Poncet does not 
differ from the definition of actinomycosis given at the 
commencement oi tin*paper. 

P*. X. ponceli only differs irom X. krausci in the following 
det ails: 

r. ISrol/i is rendered turbid and has a bud odour, but 
FoiTlerton lias pointed out that tips turbidity, 
together with the odour wlneh was described as 
being a‘•soi lated with these giowtli*. may have been 
due to the pus not being collected aseptically, and 
therefore the tmbidity and odotn m.iv have been 
due to coiitamiii.ition. as m addition to these (har- 
acieis X. ponceli hums .1 typical puff-ball, jtiv.1 like 
X. khiuse.i, 111 which the turbidity and oil our aic 
absent. 

2. According to Verdun, it docs not grow on agar. It is 
not known n bother N. krausci grows 011 plain agar, but 
it can glow on glycerine .agar and (according to some 
authois) 011 glucose agar. • 

C. They lesemble each other in:- - • 

1. Morphology. 

2 . They both possess clavate forms like the diphtheria 

bacilli. 

J. Both grow on serum. 

j. Neither glowsvn gelatine. 


Other reactions are gi\en for one, but not tor both organisms, 
and are, therefore, useless ff>r purposes ol comparison. 

We therefore, at present, see no reason whv A', ponceli should he 
considered as a species disl incl Irofn 1 he older X. krausci , of which it s 
name becomes a synonym. 

7 /Nocardia somalicnsis. -Bouffard observed two cases oi a im ce- 
toma at Jibouti, iji French Somaliland. w Inch appeal s to be peculiar 
both in its histological appearances and in i^s cultural characters. 
Brumpt, in iqo6 , classified this fungus in lus new genus. Indiclla 
Brumpt, iQob, calling it 1 . somalicnsis and poiuting out that, 
judging by the descriptions given by older writers in India of the 
macroscopical appearances of some of the ocliroid varieties of 
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mycetoma, this variety might be found to be more fcommon than 
Vincent's N. madura ( —N. indica of Kanthack). 

Balfour (1911) reported the presence of the safne causal agent 
in a case of mycetoma of the hand in the Anglo-Egyptian Sudan, 
and gave -a photomicrograpliic illustration of the growth; and in 
the same year Ftilleborn described and gave excellent illustra¬ 
tions of d ease from South-West Africa, which occurred in a 
Herero aged twenty years. A study of Fullcborn’s preparation 
induced Brumpt to alter his generic diagnosis for the fungus which, 
in 1913, he classified as ltiscomyces somahensis, which, converted 
into our present nomenclature, becomes Nocardia somaliensis 
(Brumpt, 1906), but he is inclined to think that it ought to form a 
separate genus or subgenus, for which he proposes the name 
Indiellopsis Brumpt, 1913, because it secretes around itself in the 
grain a hard sheath, insoluble in potash and in euu do Juvelle, 
which no other nocurdia is known to do. 
t In 3916 we met with this fungus in a mycetoma ol the foot in 
Khartoum. ( ‘ 

The grains .are hard, 1 millimetre in diameter, and being of a 
reddish-yellow colour, resemble the eggs ol fish. The fungus will 
not grow on hay or on dura broth, but it quickly produces a white, 
lichen-like, foldedgrowt h, becoming yellow on the liftli to sixth day 
on potato, but this growth never becomes red like that of N. indica. 

Genus Cohnistrcpiothrix - In iKiii, Wolff and Israel published a 
beautifully illustrated account ol a stn piotlirix, which they had 
isolated from two cases ol actinomycosis m man— viz., from the 
lungs and from a retromaxillary growth. This organism was con¬ 
sidered to differ from N. hovis 1111 hat it grew best anaerobically, that 
branching was absent, and that its injections into animals were 
regularly positive in their result. These three characteristics 
induced Kruse, in 189(1, ttfmake a new species for it under the name 
Streptothrix israeli. In I913, lor reasons picsently to he set forth, 
Pinoy founded a new genus, ( ohnia/rcptotiirix, with Israel’s organism 
as the type species, and therefore its name becomes Cohnistrepto- 
thrix israeli (Kruse, 1896). 

It appears to uS to be of importance that tlm reader should dearly under¬ 
stand thp nature of the organisms included in this genus, and, therefore, we 
digress from our main subject in order to give a brief history. 

Lachrymal concretions have l>ecn known ynce.Cosoin described them in 
1670. In if 48, (iruby, examining one of these objects, found it to be composed 
of a fungus, which he tx-heved to ly* the same as that causing favus; but Cohn, 
in 1875. examining another sucli coucrMion, also saw a fungus, for which he 
created a new genus, Streptothrix, calling the fungus in question Streptothrix 
foersteri Cohn, 1875, which may be the same organism as S. aureus Du Bois de 
Saint S 6 v 6 rin. 1895, and must be closely related to Nocardia tenuis Castellani, 
1911, which belongs to the same genus, and as its colonies on agar sire 1 cerc- 
briform,’ it may possibly be the same or related to Streptothrix radiatus and 
S. ceeebriformis, both described from cases of keratitis by Namyslowski in 
1909, as well as the more aerobic hyplial form of Silbcrschmidt’s organism. 

Unfortunately, a mistake was made, for Cohn was not aware that the sayne 
streptothrix had already been given by Corda, in 1839, for another and quite 
'different fungus, which is known as blnplulhnx fusca Corda, 1839, and which 
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is to be found i» all works of any importance on systemic mycology. There¬ 
fore, as streptothrix is not available, after many changes, the generic name 
has become Cohnistreptothrix Pinoy, 1911, and to this genus Israel's human 
organism belongs. It differs from Bollinger's type of fungus in growing best 
anaerobioally, in being difficult to cultivate, and in not producing arthro- 
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1903, Sound in cattle, and probably identical with C. Israeli, as mavbe Doyen's 
streptothrix; while Nocardia carougeaui Gougerot, 1909, m juxca-articular 
nodules, and Streptothrix cuniculi Scnmorl, 1891, probably also belong to this 
genus, as well as the streptothrix recently discovered in a liver abcess in 
America by Bloomfield and Bayne-Jones (19x5). as we have consulted the 
authors upon this point, with which they are in agreement. Perhaps the 
bacillus described by Sawtschcnko, in 1896, as the causal agent of a pseudo- 
mycetomatous condition may also belong to this genus, and it is also possible 
that the Coccobacillus pseudo-actinomycosis polvtuorb/ius Bcrestneff, 1898, may 
be the same as the chromogcnic anaerobic streptothrix obtained from human 
pus by Neschezadimenko m 1908, and carefully described. 


8. Cohnistreptothrix Israeli. —This organism appears to be of 
increasing importance in human pathology, for, according to Pinoy, 
it appears to affget man more often than Ncpardia bovis. It was 
iirst discovered in man, as mentioned above, by Wolff and Israel 
in Germany, and has since been found in thirteen cases in the 
United States by Wright. It lias also been found in cattle by 
Lignicres and Spitz (190-1) in the Argentine, and by Pinoy (1913) in 
France. 

It is composed of short and long rods, some of which show club¬ 
like swellings, while in old cultures spores which resemble c(»cci in 
appearance can be seen. It grows but poorly in the presence of air, 
but much better anaerobically at 37 ■* C. on agar, on which it forms 
dew-like drops, which later become yellowish and generally remain 
discrete. In broth it forms a deposit of small scaly particles. It 
docs not grow on gelatine at the room temperature of Europe, but 
egg cultures show typical branched fiJarftcnts with elub-like ends, 
which later break up into bacillary and'coccal forms, but true 
arthrospores (i.e., resistant spores) are not produced. It forms 
granulation tumours when inoculated inlraperitoneally into rabbits 
and guinea-pigs, after an interval of four to seven weeks. In these 
tumours typical actinomycotic grains can be found, containing 
branched filaments with cravatc ends. # 

9. Cohnistreptothrix thihiergei.— 'This fungus was discovered in 

1909 by Kavaut and* Pinoy in a case ot actinomycosis which 
produced generalized subcutaneous and intramuscular fiodules in 
a man in France. • 

The nodules opened and discharged blood-tinged pus. in which 
thefungus was seen sometimes in isolated bacillary form and some¬ 
times as very small white grains, which in the tissues might measure 
some 80 microus'and be composed of a radiating mycelium with or 
without fine club forms. It grows well ae&bically and anaerobi¬ 
cally, but the former produces more bacillary and’thc latter more 
filamentous forms. The optimum temperature is about 37 0 to 
38° C. It does not appear to be pathogenic for laboratory animals. 
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Climatology. —The geographical distribution of this varicly of 
mycetoma is as follows:— 

I. Black actinomycosis : ()nlv one variety of this is known— 
viz.:— 

Rab&s and Miron esc it's black actinomycosis, found in 
Knumania and caused by an unknown lungus. 

If. bellow actinomycosis : Tins form is well known in North 
America, and Sutton, of Kansas City, in 1913, in addition 
to drawing attention to four previously described cases, 
added two from hisown pract ice. The. usualmicroscopical 
appearances shown in yellow actinomycosis are depicted 
111 Fig. 848, but the only method, known to us, ot distin¬ 
guishing the nine forms ol actinomycosis classifiable 
under this heading is bv cultivation, as will be indicated 
below. The nine varieties known to us aro:- 

1. Israel's veil tin' actinomycosis, I omul in Kurope and 

\inencn (North and South), and caused by ( ohni- 
strcpMthrn Israeli (Kruse, i.x<j(>i. * 

2. ihvcaui and Pinny's yell me actinomycosis, lound in 

France, and caused b\ Cohnistrcptothri\ thibicrgei 
Kavaut and l’innx , kjo«). 

.5. Aclands yellow attmomycosis, iouiul in Kurope, blit 
the disii ibut n»ii ol this lorni le'jmres lurther investi¬ 
gation. It is caused bv Nmaidia bovis (JIarz, 1877). 

p Boitjfard's yellow aituwmyiosis, lound at Djibouti, in 
French Somaliland, in the Aiigln-Kg\ptian Sudan, 
and in South-W'esi All ica, and caused by A 'ocardia 
somaliensis ilhumpt, ii)o(>). 

5. Krause's yellow achnomyiosis, lound in Kurope, and 
caused by \ ocardia kraitsei (Chester, 1901). 

(>. (iarten's yelhw aitmomyiosis, found in Kurope, and 
caused by Xoiardia partem (Chestci, 3901). 

7. Hesse's yellow actinomycosis, found in Kurope, and 
caused by Nocardia liqiic/acicn s (Hesse, 1X92). 

X. Chalmers and Christophcrson's yellow actinomycosis, 
lifund m the. Anglo- Kgvptian Sudan, where it appears 
* to be 1101 uncommon, and caused by Nocardia con- 
voluta Ch.diners and Christopbersnn, 191(1. 

9* /:/>/> inker’s yellow aihnomytosis, lound in Europe, 
America (North and South). Asia, and Africa, and 
caused by Nocardia astcroides Kppmgcr, 1S90. 

III. Red (sometimes yellowish) actinomycosis : Only one foim 
of which is known: 

Carter's red (sometimes yellowish) actinomycosis, found m, 
India, Hawaii, Argentina, Cuba, Senegal, Algeria 
Cyprus, and Somaliland, and caused by Nocardia 
indica (Kanthack, 1X93), synonym, Slrcplothrix madurce 
(Vincent, 1894). 
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This organiSm has red or yellowish grains, which produce pinkish 
colonies on tho. # agars (Plate VI., Fig. 8) <yul on potato. Kan- 
tliack's name was overlooked until recent ly. 

/Etiology.- -The fungi causing actinomycosis belong to the genera 
Cohnistrcpt othrix and Nocardia, and archest arranged by consider¬ 
ing the different varieties of the disease, classified, like the Maduro¬ 
mycoses, according to the colour of the grain and the. hflme of the 
discoverer. 

They may be divided into:— 

I. The black actinomycosis, with black grains. 

II* The. white or yellow actinomycoses, with white or yellow grams. 

III. The red (sometimes yellowish) actinomycosis, with red (some¬ 
times yellowish) grains. 

I. THE BLACK ACTINOMYCOSIS. 

Only one variety, found in Europe, is known - viz., 1 tabes and 
Mironcscu's black actinomycosis, ol which the lungus has never been 
classified. * . 


II. TllE WHITE OK YELLOW ACTINOMYCOSES. 

These may be diffeientiated by the characters oi causal organisms 
into:-- 

A. Fungus difficult of cultivation, grows best anaerobically, 

art hrospoi es absent- Genus i, ( 'ohn ist re fit othrix. 

(0) Yellow grains:-- 

1. Israel's yellow actinomycosis, caused by ('■ israeli 

Kruse. i8qii. 

(/1) Very small white grains:- 

2. Raraut and Rinoy's yel/0%' actinomycosis, caused by 

('. thibiergei. ■ 

B. Fungus grows readily aerobically and produces art lu osporcs 

--tieiuis j, Xocatdia. 

[a) Clubs present: 

3. Aciand's yellow actinomycosis, caused by A\ two is 

liar/. #817. 

(/>) Clubs absent. , * 

(0) Hard she.tth ^omul grains: 

Itonfi'ard's yellow actinomycosis, cau^Al by A\ 
somaliensis Biiumpt, 190b. 

(/) Hard sheath absent. 

{m) No growth on gelatine. 

5. Krause’s yellow actinomycosis, caused by K. 
* kransci ('hoster, 1 <jo 1. 

(«) Growth on gelatine. • 

(0) Blood scrum not liquefied• 

6 . Eppinger's yellow actinomycosis, caused bjr N. 

aslcroides Eppingcr, 1890. 
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(p) Blood serum liquefied. • 

(to) P; it hog epic for laboratory animals:—- 

7. Garten's yellow actinomycosis , caused by N. garteni 
Brumpt, 

•(x) Non-pathogenic for laboratory animals. 

(v) Gelatine liquefied- 

* ' 8. Hesse’s yellow actinomycosis, caused by N. lique- 
facicns Hesse, 1892. 

(2) Gelatine not liquefied:— 

q. Chalmers and ('hristopherson's yellow actinomycosis, 
caused by Nocardia convolnta Chalmers and 
Christophcrson, 1916. 

III. THE RED (SOMETIMES YELLOWISH) ACTINO¬ 
MYCOSIS. 

There is only one known variety-—viz., Carter's red (sometimes 
yellowish) actinomycosis, of which the causal organism is Nocardia 
indica (Kanthack, 1893). 

The reasons for believing that these are the causal organisms of 
the disease are the same as for maduromycosis, and need not be 
repeated. 

Pathology.— This is much the same as in maduromycosis. 

Morbid Anatomy. —A young growth removed in tuto can be divided 
into two portions, viz.:— 

z. A dense matrix. 

2. A number of irregularly shaped darker bodies, ‘the fungal 
masses,’ embedded in the matrix. 

The Matrix. —When the matrix is studied by the aid of higher 
magnifications, it will be seen to be composed of white fibrous 
connective tissue containing a large number of connective-tissue 
corpuscles, and here and there a bloodvessel or a small group of 
bloodvessels which may or may not be associated with a collection 
of cells, and, in addition, lymph spaces and small collections of fat 
cells mostly associated with the bloodvessels. When these vessels 
are studied mere carefully, some will be^observed to be more or less 
norma], while others show signs of periarteritis or endarteritis of 
varying degree, which produce diminution and even occlusion of the 
lumen. * 

Connected with many of these vessels, and often more or less 
surrounding them, lie dense masses of cells, which when carefully 
studied appear to be all mononuclear. They are not all of the same 
category, however, for some, judging by their nuclei, appear to be 
derived from the endothelial cells of the vessels. Another type 
of cells is characterized by a darker staining nucleus, and appearing 
when cut in certain directions as though it possessed very little 
aytpplasm, but, when seen more correctly, has a relatively fair 
quantity of cytoplasm in proportion to the size of the nucleus. 
The nucleus being placed excentrically, and the cytoplasm being 
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non-franular *and not eosinophile, this cell agrees with Unna's 
description of a healthy plasma cell as seen in actinomycosis. 

A third type* of cell shows a large vesicular nucleus situate 
eccentrically in a relatively large quantity of cytoplasm, which is 
either eosinophile or contains eosinophile granules, and corresponds 
exactly with Unna's description of degenerating plasma cells as seen 
in actjnomycosis. • • 

Fungal Masses. —The darker irregular bodies seen embedded in 
the matrix, if examined by the aid of higher magnification, can be 
seen to consist of fibrous tissue and cells surrounding a portion 
oi the fungus, and have, therefore, for purposes of distinction, been 
teemed * fungal masses.’ 



Fig. 848. —Aciinomvcosis. 

When a typical fungal mass is examined by means of a*modor- 
ately high magnificat ion, it can be seen to be composed of several 
distinct areas, which, working from the fibrous tissfie matrix 
towards the fungus, lie in the following order:— 

1. The Fibrous Sheath. —This is continuous with the fibrous 
tissue forming the matrix of the whole growth, as already described. 

2. The Fibrocellular Layers. —Directly under the dense fibrous 

tissue there lies £ thicker or thinner area composed of loose fibrous 
tissue, containing in its meshes cells and tlfin-wallcd vessels; this 
area may be termed t he fibrocellular layers. # 

3. The Cellular Sheath. —Internal to the fibrocellular layers comes 
a mass of cells which may be called the cellular sheath. 
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4. The Grain .—Situate in the cellular sheath there lies a*more 
or less distinctly or indistinctly striated body, of varying shape, 
and often with irreguKir edges, which is the grain,'and is composed 
of the fungus and its surrounding matrix. 

Fibroids Siieatii.- - When tin* fibrous connective tissue forming 
the matrix is examined, in the vicinity oi a fungal mass, it will be 
observed to*show collections ot cells at intervals. 

Fihrocellular Layers. - -These layers are composed of loose 
fibrous tissue, holding in its meshes plasma cells, healthy and de¬ 
generating polymorphonuclear cells, giant cells, and bloodvessels. 

With regard to the. giant cells, t hey may be seen to contain fungal 
masses, or these may be observed escaping therelrom, or the giant 
cells may be remarked to be separated fimn the fungal mass by a 
little distance anti to be damaged, while polymorphonuclear cells 
lie near the fungus, and the adjacent layers ol the fibrocelliilar tissue 
may be observed to be arranging themselves circularly so as to 
circumscribe t he new lungal gi owth, and so to commence the forma¬ 
tion of a new lungal mass. 

When two lungal masses lie in dose approximation to one another 
without the intervention ol dense librous tissue, it will be observed 
that small areas of the fihrocellular layers adjoining the two masses 
show signs of granular degenerat ion. 

Another interesting feature, but by r no means confined to the 
fungal masses, is the presence of cells containing one or several, 
small or large, rounded eosinophile globules. These were called 
fuchsia or Russell bodies by' Kant hack, and boiryoniycotic bodies 
by Archibald (i<)ii), who published some excellent illustrations 
thereof in Plates XV. and XVI. ol the medical volume of the Fourth 
Report of the Khartoum Laboratories. '1 liey are a product of 
the fungus, and are frequently seen in liocardial infections lying 
in cells at a distance froiiKho fungus, in which cast they are a great 
aid in diagnosis, as indicating the probable presence of a fungus 
somewhere. They are also seen in masses cut longitudinally and 
lying in lymph spaces. Thev have been recorded by all workers 
at actinomycosis and maduromycosis since the days of Kant back, 
and appear to us to be probable the same material as that forming 
the club-like dilatation of the extiemitieS ot the liypha* in N. hovis 
and otlfer nopardias, and that they may possibly be a protective 
substance excreted by the fungus \vhi<;li only under certain con¬ 
ditions consolidates into the eosinophile loirn and into the* clubs 
of certain species of nocardm. , 

The Cellular Sheath.- All our obseivalions tend to support 
Brumpt’s view that primarily 1 he fungus is enclosed in a cell which 
in the younger fungal areas near the older area is always multi- 
nuclear. 

Further; in the present specimen, there can be no doubt that the 
fungus is not destroyed by the giant cell, but, on the contrary, grows 
and Escapes therefrom and starts life as a little fungal mass of its 
own, in which instance the polymorphonuclear leucocytes now 
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appear uponrthe scene, and the fibrocellular coat begins to circum¬ 
scribe the cells and the fungus, while the damaged remains of the 
giant cell are sfien retiring towards the periphery. 

Later, the mononuclear cells mentioned above appear, and these 
various cells, together with detritus from the destruction ni similar 
cells situate in a granular network, foim the cellular sheath of the 
grain, as shown in our specimens. This descriptibA, although 
varying in detail, does not differ materially from a composite 
picture such as can be derived by a study of the writings of Carter, 
Acland, Kanthack, Boyce and Surveyor, I'nna, Schlcgel, Foulerton, 
Brumpt, and other authors who have studied the reaction oi the 
body against different species of the genus Xocanlin. 

In more advanced cases the morbid anatomy is like that described 
in maduromycosis, with, ol course, the diffei ence in the gra in. 

Symptomatology, Diagnosis.— These are .the same as lor maduro¬ 
mycosis. 

Treatment.- Vaccines lia\e not given good results in our hands. 
The correct t reatjuent is removal wheue\ er possible, but. tailing this, 
iodide of potash in large doses may be administered. • 

Prophylaxis. -This is the same as tor maduromycosis. 

THE PARAMYCETOMAS. 

Definition.- - A paramycetoma is a disease which includes all 
growths and granulations producing eiilaigeiueut. deformity, 01 
destruction m any part ol the tissues ol man which are caused by 
fungi oi any nature, whatsoever, but m which grains are eit her absent 
or so few and so small as to escape observation without prolonged 
search. 

History. —In 1917, Chalmers and Archibald lust proposed this 
differentiation, and followed it up in 1 eft8 by a hirthci communi¬ 
cation. ' 

Clinical Remarks. The Paramycetomas, as alieadv stated, 
cannot be. recognized without miuoscopieal assistance, because 
they pi e.sent a varied gioup oi clinical I onus compiling chronic 
ulcers which may seem to be non-malignant,dmibt4ull> malignant, 
or malignant, of growths ftliich appear to be innocent 01 wjiicli ai«- 
capable of diagnosis as doubtful carcinomata, epitheliomata, 01 
sarcomata, or with reference to which no doubt is entertained 111 
the mind of the surgeon attending them. s 

If removed in the more innocent forms or in the early stages 
they probably do not recur, but in the later stages of the malignant 
forms they do recur, but probably then as true malignant 
growths. 

As a diagnosis’eannot be made clinically, it behoves us to inquire 
upon what it is to be based. * 

Diagnosis. —The recognition of a paramycetoma is based entirely 
upon microscopical examination, and consists in finding one or 
more of the following features:— 
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(1cf) Peculiar cosinopliile bodies. * 

(6) Fungal filaments. 

(c) Minute grains. 

(d ) Cultures and animal experiments. 
r ( e ) Minor points. 

(a) Peculiar Eosinophim. Hodiks.- -lliesc are single bodies 
enclosed in cells, or several large and apparently free bodies. 

In our opinion these bodies are composed of a chemical substance, 
apparently formed 111 human tissues by several different kinds of 
fungi, but more particularly by the nocardias. The substance may 
be noted lying in a lymphatic, or in the form of these bodies in cells 
at a considerable distance from the site of the fungus. Hence 
their importance in diagnosis and the necessity on discovering them 
for further search in the tissues, or the patient, for a fungus. 

(b) Fungus Filaments.- -The most common filament to be 
found in a paramycetoma is the nocardial hypha. These arc easy 
of recognition to the trained eye, but arc apt to be mistaken by 
persons not acquainted with mycology and to be recognized as 
bacilli, while‘their spores, if present, may be considered to be 
micrococci. 

Other forms of fungi, however, may cause a paramycetoma— 
<?.£., fungi of tin- type of a lcptothrix. 

it will thus be seen that just as we divided the mycetomas into 
the actinomycoses and the maduromycoses, so can the paiamyce- 
tomas be divided by the nature ol the hxphal filaments into the 
paractinomycosus and paramaduromycoses. 

(c) Minute Grains.- -These grains are very minute in size, and 
very few in number, and, in our experience, are most difficult to 
find, and, indeed, aie perhaps olten absent when the case may be 
due entirely to liyphal filaments not collected into grains. 

( d ) Cultures and Animal Experiments.- -We have been un¬ 
fortunate with our attempts at cultivation and in our animal inocu¬ 
lations, but the success attained by the J.eytons indicates that these 
can be done at all event s with cert ain species of fungi. Our climatic 
difficulties must be remembered in connection with our failures. 

(e) Minor Points. - -Among minor points which arc worth noting 
are the presence ol many plasma cells cither in good condition or 
degenerated. 

The condition of the vessels, which uiftcfn show endarteritis or 
periarteritis, just as in mycetoma, is also worthy of note. 

Another minor point is a pecuhaV glassy or vitreous macroscopical 
appearance, which is due to a degeneration of the tissues of a glassy 
nature, and must not be mistaken for hyaline degeneration. * 

For certain diagnosis the fungal filament shoujfl be found, but, 
failing this; the eosiqophile body is of the utmost importance. 
These bodies, if associated with many plasma cells, degenerated 
plasma cells, and changes in the bloodvessels and glassy degenera¬ 
tion, are almost pathognomonic of the presence somewhere of a 
parasitic fungus. 
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Hie differentiation from mycetoma is not difficult, as tlie grain 
is readily found in this growth, which it certainly is not in a para¬ 
mycetoma. 

The differentiation from malignant growth is at the same time 
very easy and very difficult. Very easy because at onctJ the speci¬ 
men appears somewhat different from tin* typical malignant growth 
simulated, and very difficult because it may require prolonged 
search before definite evidence of the presence of a fungus is found. 

Prognosis. —This depends upon the site and age of the tumour 
and its association with malignant characters or not. If the last 
feature is absent, and the growth is small and can be completely 
removed, the prognosis is good, otherwise it is bad. If glandular 
excision is performed, the presence or absence of infection is of the 
utmost prognostic value. 

Treatment. —The only known satisfactory treatment is the early 
and complete removal of the growth associated with glandular 
excision. 

• THE PSEUDOMYCETOMAS. 

Definition.- - A pseudomycutuma resembles a mycetoma clinically 
in the presence of swelling, ulceration, and discharge, but differs 
therefrom in the absence of grains, and from a paramycetoma iri 
the absence of cusinopliiic bodies. 



Fig*. 849. —PSEUDOMYCKTOKA OF FraMBCKSIAL ORIGIN. 


History. —The name pseud (mycetoma was first used by Castellani 
to indicate a peculiar tertiary condition of vaws, which he described 
as clinically somewhat resembling mycetoma. The term was adopted 
by us in the second edition of this work. * 

Remarks. —This condition is now well-known to occur in,the 
tertiary stage of framboesia tropica (yaws), and is not unfrequently 
seen in Ceylon. Breinl, in New Guinea, has described a similar 
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condition, known to the natives by the names ' roaki,’ ' bunoj’ or 
‘ auma,’ which he t considers is a separate 1 linked entity from yaws. 
He says that the foot closely resembles Madura foot, without the 
presence of the typical grains in the pus. 

A similar condition is known to occur 111 spoiotricliosis. The 
foot inthis^case is swollen and painiul, and shows subcutaneous and 
deep gumma-like swellings, Fistula- discharging pus are also present. 

A similar condition has been described by Austregesilo as being 
due to an angiokeratoma in the foot ol a negro in Brazil. The 
foot was much enlarged, with several nodules, hum which while 
material exuded. Microscopical sect ions enabled a correct diiignosis 
to be made. The whole condit ion, however, resembled a mycetoma, 
but neither grains nor iungal hypha- could he lonnd. i 1 is paper 
contains an excellent illustration. 


ACTINOMYCOSIS OF THE BODY. 

Remarks, i he tungi pitxim mg Madina fuol may occasionally invade other 
parts oi the budv instead ui, or 111 addition to. the loot. They may att.ick the 
skin and deepei 1 tissues of tin* hands, Hunk, mamma- in females, .uid also llui 
deep organs, lungs, heart, liver, brain For such conditions the tein>‘ mycc- 
tonuasis * may Ik* used, and when the tungi loiiiul .u<: Souirdm boms .nul 
Nocatdia israeli, the term * actinomycosis 1 is generally employed. These two 
tungi. in fact, seldom attack the loot. Some am lion ties used the term ‘ jiseiido- 
actiiiomycoiis ’ 10 indicate the condition induced by Snundia f'omch Veidnn, 
iyi-2, A. hqucfai u w.s Hesse, A gtiUtm Hrunipl, lyio 

Symptomatology.- The lesions lesemble, to a lertam • stent, those found 
in the loot. The condition geneially liegm-. with indolent nodules in the 
skin or subcutaneous tissues, the skin over them becomes tense and'gloisy, 
ami lin.illy the nodules break down, with torm.ition of sinuses, from wluch a 
purulent liquid exudes, containing the chaiacteristic granules, ol various 
sizes and colour, as dcsculicd in Madura loot. Occasionally the ulcerated 
lesions lieoome fungoid and l.irge, and papillomatous purplish 1111110111% may 
develop. The location of Ihp lesions varies. 'I he type caused by Nocar dm 
Hindi Kruse and A'. ( llei/, or tni“ nctiuimivcosis. as lound also lairly 
frequently 111 tempei.ite zones, !■» in most vases Minuted on the lower region 
of the tdie and neck, especially 111 the tissues unclei the jaw. In cattie it 
produces the well-known condition known as wooden tongue. It is charac¬ 
terized l>y t he. piesem e ol sulpltui-yellow giaus in the pus. Of actinomycosis, 
liesidc" the cervic o-faeud situ.it ion. which is the commonest, the Inflowing 
types have lx-cii inscribed; The p.i»i*-tal. attacking the walls ol the thorax ami 
ahdome^i, the bronchu-pulmonai y. the ahdmAinal (liver, etc ) ; the ceiebral 
(very rare), in addition 10 the raie type situated on tin* loot (actinomycotic 
mycoLoini). 

Prognosis.- This depends greatly on thc*sj>c£ics ol lungiis causing the 
malady. The type-, due to Xotardia hoots. A 'mar dm istnrh, or true actino¬ 
mycosis, answer well to a potassium lu'hde treatment 

Diagnosis.-— This is based 011 the presence ol indolent or nodular masses, 
breaking down with foiillation of pus, in which grains containing the tungi 
are lound. 

Treatment. — Potassium iodide in full doses (gr. xx.) t hree or four times a day 
should always be administered. * 

Nodular Actinomycosis of Pinoy and Ravaut. 

Historical and Geographical.— Tins condition anil its fungus were studied 
by Pmoy and Kavaut in France. 

JEtiology.—The condition is caused by a Cohnidnploth »u\ Only one case is 
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known, descried by Pinciy anti Kavaut, and due to C.thibiergei Pinoy and 
Kavaut, 1909 (see p. moo). 

Symptomatology. —In the only rase on record ’there were numerous sub¬ 
cutaneous and intramuscular gummatous nodules, which had developed very 
slowly; they slowly softened, some ulcerating. In the pus the fungus was 
found. 

Treatment. —Potassium iodide is to be recommended. 

* I 

Other nodular actinomycoses of nocardial origin, and character¬ 
ize* 1 by the presence of abscesses, or gummatn in which fungi of 
tlie genus Nocardia are found, have been described by Riviere and 
others, and very ably in England by bonier ton. 

Nocardial Abscesses. 

Species of the genera Nocardia and Co/inisfrcf>iolhri.\ may, at 
times, give rise to abscesses in various parts of 1 he body. One such 
case was described by Broughton Aleock as being due to Nocardia 
asteroidcs Iijvjhuger. 

* > 

TRENCH FOOT. 

Remarks. —Tnmli lout i- not a liopiial disease, lmt as it lu?. been con¬ 
sidered to Ik* ol liyplnmiycetie origin and aetinlogically 1 elated to Madura foot 
bv Raymond and other recent nl servers, we propose giving a short act mint 
ol the condition. 

^Etiology. —Tin ie t >111 be littledoiilit the t damp t old play* a \cry important 
role in the ictiologyol the disease, but then* is much difference ot opinion on 
the point whether a low temperature is the re.il icUolngical factor or merely a 
predisposing cause. Many authorities hold tluit trench loot is a separate 
entity from ordinary congelation conditions. Raymond and Parisot lieheve 
that the true ictiologic.il agents ot flic mal.idy are fungi, principally Scojm- 
larinfisis kinnngu Oudemans and Stenginatoevstis versicolor. 

According to Castcllani's researches, cocci, liactlli, and various lungi of the 
genera Scnpn/ariopsis Maismer, Aspergillus Michcli, Sterigmatocystis Cramer, 
Peuuilliitm lank. Manilla Gmclin. are often fopiul, but they aie prolmhly 
secondary invaders. Castellain has noted 111 se\eial rases a spina hade 
Certain authorities consider the alleelion 1o Ik* a form ot aMtenunosis. 

Among the predisposing causes one may mention the nu.e -black troops 
in the trenches lK*ing much more prone to develop the condition than white 
troops - fatigue and mental depression, and the waring of putties. 

Symptomatology. In a well-marked ease the whole loot is (cdcnialous, 
swollen, often ol a dark red*colour, and painful on pressure. Hull.e may 
develop, and after a variable period of time a gangrenous process indy sc*t in; 
but this is far from lieing constant feature, anil can lie frequontlv .1 voided 
if a proper treatment is carnefl out. There are, however. Lidmyialuig gan- 
gienous cases. A feature of the condition which lias apparently escaped lhe 
attention of most observers is the jcesenco in many cases ol a low inter 
mittent fever, even when there is no sign whatever of gangrene 

Prognosis.— This should be always guaideil, as even it symptoms oJ 
gangrene do not occur tlu* affection may run a very long course. 

Treatment. -Kavpumd anil Parisot recommend a boracic camphorated 
lotion, and in nulil cases camphorated ml. Castellani has used as routine 
treatment, with good results, the following:-- CalcfUm lactate in 5 or 10 gr. 
doses is given three times a day. and the affected parts are painted once or 
twice daily with an ichthyol lotion (ichthyol 1 dr., aq. ad 1 oz.). anil very lightly 
wrapped m cotton-wool' It is advisable to keep the affected foot slightly 
raised by means of cushions. In severe gangrenous cases a surgical treatment 
is necessary. 
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Prophylaxis. —Trenches should be kept clean, dry, and sanitary as far as 
conditions permit. Officers and soldiers should receive instructions to keep 
the feet scrupulously clean, and wear rubber boots in wet weather when 
possible. In our opinion, putties should never be worn. 
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CHAPTER XCIV 

DERMATITIS VENENATA 

Definition — -Remarks — * Uslorua .1 — Climatology — .Etiology —Symptoma¬ 
tology — Diagnosis — 'treatment — Prophylaxis — Varieties — Rhus 
group — Euphorbia group - - Urlica group —- Toe Iona group— Rue group 
—Buffalo bean gioup- Lillie-known group— Doubtful group—Refer¬ 
ences. 

Definition.- -The iwin ‘<lcrmat.itis venenata' includes a number 
of inflammatory* skin lesions caused by tlw irritative action of 
poisonous principles contained in certain plants. 

Remarks.- -P»y the above definition it will be observed that the 
term ‘ dermatitis venenata ’ is here used in the restricted sense of 
being only caused by plants, leaving the dermatitis caused by 
animals to be treated in the chapter dealing with the Dermato- 
zoiases (p. 2200). Neither does the definition include dermatitis 
medicamentosa, which is due to drugs administered internally or 
externally, nor does it include dermatitis factitia, which is caused 
artificially— c.g. , beggars rubbing in Ranunculus scleraius Linnaeus 
to produce sores for the purpose of inducing pity and the money 
usually associated therewith or recruits or soldiers utilizing various 
plants for purposes of malingering. * 

Historical.- -From verv ancient times jt lias been known that 
certain plants have stinging properties- c.g., many species of the 
genus Urtica, of which U. urcns Liunseus and U. divica Linmeus 
are well known in Europe—but the effects of which are slight in 
comparison with the results produced by the species found in the 
East Indies— c.g., U. ureptissima Comm, U. cren&lata Roxburgh, 
U. stimulans Linnaeus, and U. ferox Forster. One ^ of the earliest 
remarks on the subject is to be iound in Kaempfer’s*' Amoenitatum 
cxoticarum,’ which was published in 1712, and in which he refers 
to the act ion of lacquer varnish on the skin. 

From that time onwards scattered references may be found in 
books on travel, on botany, materia medica, poisons, as well as in 
texfbooks on skin diseases. Thus in 1862 Van Hassclt made some 
references to the subject, as did Bazin in the same year, while 
Piffard in 1881 made many references 10 plants supposed to be causal 
agents. 

In 1887 White gathered the whole subject together in liis work 
on * Dermatitis Venenata,’ and following this there was a leading 
article in the Lancet on the dermatitis produced by Primula obconica 
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Hance, 1880. In 1898 Blanchard made an excellent contribution 
with regard to Arimdo tfonax, and was followed by flavard in 1899, 
Reynault in 1902, who detailed facts with regard to the disease as 
seen in Indo-China, and by Wellman in 1907, who considered the 
stinging plhnts of Angola. Then came publicat ions by Balch (1906), 
Sabonraiuy^qoS), and the Imperial Institute (1909), the last-named 
discussing satin-wood. After this there are tin* papers by Kamgies- 
ser in iqxi, Fordvce 1912. Santa Maria 1913. Whitfield 1914, and 
Letcher’s book with the account of the. buffalo bean of Rhodesia. 
In 1914 Hornsey gave a good account of the ' rungus poisoning ’ as 
seen in British North Borneo. 

In 1916 Vadala again referred to Arimdo donax, and in 1917 
Chalmers and Pckkola gave an account of a Sudanese dermatitis 
venenata caused by a member of the Kutacoa*. 

Climatology. —With regard to geographical distribution, if is a 
cosmopolitan complaint, being found in all parts of the world. It, 
however, requires further study in the tropics, and it is for this 
reason that we have specially brought it forward it?connection with 
skin diseases. 

/Etiology.—The causat ion of dermat it is venenata depends upon:— 

I. The plant. 

II. Personal idiosyncrasy. 

111 . Confirmatory test. 

LV. The active principle. 

I. The Plant. -The following list, largely compiled from White’s 
book, bur altered so as to agree with our definition ol dermatitis 
venenata and to include tropical plants, gives those known to us 
to cause the complaint 

Anacardiaccic: Rhus venenata J)e Candolle. 

Units toxicodendron Liutiaus. 

Rhus diversiloha Kngloi. 

Rhus vernieijera J)e Candolle. 

Semccarpus anacardium Lmmeus. 

Ampelukn eu 1 : t 'issus pruriens WelwitsiJi. 

Apoeyiftirea*: Xerimn oleander !*inna-us. 

•Araeo.e: .1 visterna triphyllnm Schott. 

Sytnplocarpus fictidus Nutt^ 

Asaliacea*: Aralia spinosa Linn'eus. 

Artocarpacea-: Antia-is tu.\icaria Lest henault de la Tour. 

Aurantiaeea*: Citrus vulgaris Risso. 

Berberidacea*: Podophyllum pcltatmn Linnams. 

Bignoniace.'c: Catalpa bignonioidcs Walter. 

Borraginaceae: Borago officinalis Linnams.* 

Cactace®: Caaius grandtfloras Linnaeus. 

Composite: Erigeron canadense Linnaeus. 

Lappa officinalis—L. majus Gacrtner. 

Leucanthemum vulgar$ Lambert. 

Solidago odora Hooker and Arnold. 
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Conifer®: A hies e. xcelsa Link. 

# Jitniperns virginiana^Y liiinherg. 

Juniper ns sahina Linna-us. 

Connaracoie: Timija occidental is Linna-us. 

('nestis corniculatus Lam. 

Crassulacea-: Scdnm acre Linna-us. 

Euphorbiacoie: Euphorbia enrol I at a Linna-us. 

Hitra crepitans Linnaus. 

Ultra brasiliensis Wilklenow. 

II i ppomanc mancindla Linna-us. 
fatropha arms Linna-us. 

St HI in^ia syhalita Linna-us. 
Legumiuosa-: Andira araroha Aguiar. 

Lencanthemnm vidgarc. 

Mnntna pritriens Dr Candolle. 
Slizlohiim stans Ivuntze. 

Liiuura-: Linittn usilaiissimim Linna-us. 

Lort&area-: AIcntzclia oligospcrmc* Nnltail. 

Mcntze.lia lindlcyi Torrcv anfl Gray. 
Loganian-a: (ielsemii.m sanpervirens Aiton. 

Malvnn.-a-: Mai ache hirsute Kuntzo. 

()rrliidacea-: ( vpripcdiittn pnhescetis Wilklenow. 

('. puhesccns Salisbury. 

Papavri acea-: Sanguinaria canadensis l.inua-ug. 
Phytol.ucucea-- Phytolacca decandra l.inn;cus. 
Polygonareai: Polygonum hydro pi per Linna-us. 

Polygonum acre Hooker and Benthuin, 
Ranunrul.uv.i-i A coni turn napclhts Linna-us. 

. I nnnone nemorosa Linna-us. 

Anemone petfens Linna-us. 

< ' l email's virginica Thunbcrg. 
Delphinium consol id am Linna-us. 
Rnbiacea*: Cep/nclis i pe-cacnanha Richard. 

Cinchona baik and quinine. 

Rut area-: Ail ant hits gland ulosa Desfoniainos. 

Hftplophylhm tuberculatunt (1- orskal. 1775b 
Pilocarpus pennalifoliits Engler. • 
f Rata gravcolens Linnaus. 

Scrophulariaceai: Vcrbasatm thtrpsns Limutus. 
Solanacea*: Datura stramonium Linna-us. 

Thyinelacea-: Dap lime mezeremn Luma-us. 

. Tropa-olacea-: Tropieolnm majus Linna-us. 

IJmbellifcra*: Thapsia garganica Linna-us. 

• Laportea canadensis Gaudirhaud-Beaupre. 

Urticaceae: Many species of Urfcica. 

This is a long list, but all its members are not natives of the 
tropics, in which the more important families are the Ampelidacea?, 
the Anaeardiacese, the Apocyanace®, the Artocarpace®, the Con- 
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naraceae, the Euphorbiaccae, the Leguminosse, the Blalvacese, the 
Rubiaceae, the Rutaccap, the Tropaeolaceae. and the Urticaceac, the 
genera and species of which are indicated above. 

II. Personal Idiosyncrasy .—When the poisonous principle is 
contained in the juice of cultivated plants, the poisoning is largely 
met with fujiong gardeners, florists, and people associate.d with 
plants in some way; when, however, the poisoning is due to a 
principle contained in some special hairs of a plant, whether 
cultivated or not, it is obvious that anyone may be affected; and 
when it is due to principles contained in the dust from dry 
wood, it is also obvious that carpenters and persons who cut or 
saw this wood will be most liable to be affected. 

With regard to the first series of cases, in our experience, 

there can be no doubt that some people arc more liable to the 

affection than others, and it would appear that certain people 

suffering from any form of sehnrrlura or allied condition, no 

matter how mild, jure especially liable to be troubled by dermatitis 

venenata. ‘ * 

■ 

As stated in the previous editions of tins hook, we sliould not be surprised 
it, in the future, it will be found that certain forms of dermatitis venenata 
are due in reality to sonic parasitic micro-organisms living in the plants or 
woods, and which get inoculated. The fatt tliat, for instance, satin-wood 
dermatitis appears .several weeks after handling the satin-wood sawdust is 
rather in favour of there being some contagtutu vtvum which requires some 
time to develop and multiplv sulfu ii-ntly to t ausc symptoms of disease. 

III. Confirmatory Test.- The crucial .etiological test is to muou: 
the patient from the district in which the plant grows, to cure lus 
dermatitis, and then, after a lapse of time, to test him experimentally 
with the suspected plant, which, if the. genuine causal factor, sliould 
reproduce the eruption. 

IV. Active Principle.— j/nfort unat ely at present hardly anything 
can be said upon this subject. We know that drugs like quinine 
can cause eruptions, and therefore we conclude that quinine is 
the active principle causing the eruption produced by boiling cin¬ 
chona bark; but with regard to the majority of the plants, we are 
entirely or almost entirely ignorant of tlje jcliemical nature of the 
active principle. 

Symptomatology. —Sometimes the symptoms consist merely of 
itching, w^Jth or without an erythematrfas blush. At other times 
there may be marked erythema, with (edematous swelling in the 
affected part, which is often t he fact or t lie hands, or hot h. In more 
severe cases a true dermatitis may be present with papules, vesicles, 
or pustules, with or without such general symptoms as lever and. 
enlargement of the local lymphatic glands. , 

The onset is generally sudden, and the affected person may pre¬ 
viously have been in excellent health. The termination is in quick 
recovery, especially if the causal agent is removed. 

Diagnosis.-— The case presents the ordinary appearance* of an 
acute dermatitis, and it requires patience and acumen to trace 
this to its correct cause. * 
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The characteristics of the disease are:— 

1. Acute dermatitis appearing suddenly and often without 
apparent cause in a previously healthy person. 

2. The history of the association with sonic plant by handling 

or being affected by the odour, or even of being in the neighbourhood 
thereof. # _ 

3. There may be history of previous similar attacks"when in the 
vicinity of the suspected plant. 

4. The rapid recovery on removal from the causal plant. 

5. The return of the symptoms when again exposed to the plant. 

The differential diagnosis lias to be made* fiorn other forms of 

dermatitis, which can usually he done by the history and by finding 
the causal plant, but this will not help with certain forms of acarine 
dermatitis when the mite infests the plant. 

In such a case the only possible method of diagnosis is to examine 
the plant and the patient carefully, so as to exclude the presence 
of these insects, and to reproduce the disease by means of a plant 
found to be quite free from mites. • 

Treatment. —The essential feature of the treatment i§ to remove the 
plant from the patient or the patient from the plant, whichever maybe 
most convenient. The next point is to remove all irrit ating substances 
by copious bathing of the whole body in water, and in some cases to 
recleanse the affected area with alcoholic solutions. Lastly, soothing 
lotions such as calamine lot ion should be applied to t he inflamed area. 

Strickler has trird in certain types the injection of minute doses of the 
poisonous principles extracted with absolute alcohol. 

Prophylaxis.— When the patient knows that he is susceptible to 
the influence of a given plant, care should be taken to avoid it. 

Varieties.---Dermatitis venenata may be divided into several 
groups as follows:— ’ 

I. The Nhns Group .—Plants in which e poisonous principle is 
contained in a clear watery fluid. 

fl. The Euphorbia Group.--- Plant s in which the poisonous principle 
is contained in a thick milky fluid. 

III. The Urtica Group. —Plants in which the poisonous principle is 

contained in fluid in special hairs. , 

IV. The Tectona Group. —Plants and dried hard .woods, the dust 

of which contfiinsdhe poisonousprinqjple. • 

V. The Rite Group.- -Plants in which* the poisonous principle is 
apparently volatile, btfl acts mainly when the plants are 
handled. 

VI. Buffalo Bean Group .—Plants in which the causal agent is 
innumerable minute hairs which penetrate into the skin. 

VII. The Little-Known Group. —This is a group containing plants 
which apparently cause dermatitis venenata, but about 
which information is very defective. , 

VllUThe Doubtful Group.— This contains plants (Which probably 

, do not produce dermatitis venenata, but perhaps harbour 
% mite which may be the causal agent. 
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THE RHUS GROUP. 

This group includes nil those plants in which the poisonous 
principle i$ contained in a clear, watery juice. 

The ivy or sumac belongs to the genus Rhus Linnaeus, which is 
classified either as a genus belonging to the superfamily Anacardio- 
ideie in the family Torebintheroic, or more simply as belonging to 
the family Anacardiaceic. The genus Rhus includes about 120 
species, growing in nearly every part of the world; but fortunately 
only a few are poisonous to man. and they may be distinguished, 
as a rule, by their inconspicuous flowers being in loose, slender 
clusters or panicles in the axils of the leaves, and by their greyish- 
white or yellowish dry fruit. 

They may be arranged in two sections, according to the structure 
or t heir leaves ;■ - 

1. Leaves ti ifoliulc. 

Rfrits radicans Linnrrus. 

• Rhits toxicodendron I.iiina-us 

Rhus divcrsiloha Ton ey and Cray. 

■2. I.ea\es pinnate. 

Rhus vernix I.iimiens. 

Rhus fimnila Meerburg. 

RJuts -cornin'/era J)e (\mdollc. 

Rhus succcdanca Lmnieus. 

Rhus radicans I.milieus is by many authorities considered to be 
merely a variety of R. toxicodendron. It is common in the Northern 
United States, while the latter is more common in the Southern 
United States. It has ovate or lozenge-shaped leaflets, which are 
either entire or toothed ;pid pointed, while R. toxicodendron has 
obtusely erenated, lobed leave*. 

Rhus diversiloha is the Californian poison ivy or poison oak, 
with rounded, obtuse leaflets. 

Rhus remix (synonym. R. venenata) is the poison elder or poison 
sumac of the United Slates, and is a large shrub or small tree. 
Jt is very poisorthus. * 

Rhus until a Meerburg is n small erect shrub, found in the 
Southern United States. t 

Rhus sutccdunea Lmnieus is the Japanese wau-tree. and is well 
known in Tonkin and in South China. 

/Etiology.- -The poisonous principle is an oil ( Toxicodendrol ), 
which occurs in all parts of the plant and at all seasons, and jiot 
toxicodendric acid, which is merely a synonym of acetic acid, as 
was formerly thought to be the case. • 

Symptomatology.—After an incubation of one to nine days, 
there is at first itching in the affected area, which gradually increases 
in intensity, and is associated with all the signs of inflammation, 
producing an appearance not unlike erysipelas, and sometimes 
going on to vesiculation. The parts most commonfy affected are 
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the*eyelids, face, and neck, but it may also occur on the hands and 
feet. Left to itself, the eruption remains well marked for some four 
to five days, ahd then gradually subsides •serum discharges from 
the vesicles, and after some desquamal ion the affected area returns 
to normal after some ten to twenty days. 

Treatment. —-Wash the allotted parts thoroughly with soap and 
water, and then clean with a lotion oi alcohol and ethfrPand finally 
apply the ordinary load and opium lotion or a solution of acetate 
of aluminium. In mild cases calamine lotion is \eiy efficacious. 

Prophylaxis. —Remove the poisonous ivy. This can only be 
performed by digging up t lie roots. 

Tiie Lacquer Poison.- - Rhus verniujera Pc Candolle is the 
lacquer or varnish-tree of Japan. Lacquer poisoning lias, however, 
been described on p. iqi, and need not ho repeated here. 

The Parsnips. In the same group with the poisonous ivies 
come the parsnips, ol which Pastinaca sativa Tlioinas. the common 
parsnip, and Hcrack'inn kinatum Mich (//. giganteum Fischer), 
the cow parsnip,yjaiise symptoms analogous tojthose described above. 
The treatment is similar. 


II. THE EUPHORBIA GROUP. 

|'l'he Euphorbia gioup is placed in the non-volatile division, 
because, although it is definitely known that the nnlky jjaice if it 
touches the skill causes dermatitis, it is not so evident that any 
volatile principle contained therein can act at a distance, though 
it is possible that it does so. The subject requires furthei investi¬ 
gation. 

In tins group the poisonous principle is contained in a thick milky 
juice, thi latex, which is contained in special lactiferous cells. 

Ilippomanc inane in cl l a Limueiis (Eiiphorluaeeie). which is the 
celebrated mancliincel-tree of the tirenadme Islands, is also found 
in Colombia, South America, where it is called ‘ Pedio F'ernandes’ 
or ‘ muusanillo.' It causes very seveie pruiigmous and painful 
urticaria in people who rest umlei its shade. According to Martinez 
Sauta-Maria. tin* eruptiun usually disappeais in about iwenty-lour 
hours, but occasionally it may last lor two or three days* or even 
longer. . „ 

The Euphorbias.- -All cuphoibias posscssTnore or ldfcs iriilating 
juices, which, il rubbed into tjie skin, cause inlhimmation. The 
thick milky latex is acid, and contains a dense oil, which is vciv 
irritating. As an example of this group may be mentioned b. 
pilulifera Linnaeus or E. resinijer Bergmann. The former is common 
in many parts of the tropics, and the latter occurs in North Africa. 

Hura crepitans Linmeus, of Central America and the West Indies, 
and H. brasiliensis, of Brazil, possess a milky juice, said by Piffard 
to cause severe swelling of the face, while the latter was employed in 
Brazil as a treatment for leprosy. 
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III. THE URTICA GROUP. 

t . 

Urtica Subgroup. —This is characterized by containing its 
poisonous principle in hairs. 

This group includes the nettles which belong to the genus Urtica 
Linnams, qf .which U. wens is the common European type, while 
U.ferox Forster is found in Now Zealand, and U. pilulifera Linnaeus 
occurs in the Mediterranean littoral. 

Laportea Gauducheau is an allied genus, of which L. crenulata 
Roxburg in Bengal, L. st win Iam Wcddel in Java, and L. pgas 
Weddel in New Holland, produce severe urticarial eruptions, 
associated with pain lasting for several days. 

The genus Urera Gauducheau belongs to the same family, being 
found in tropical Africa and America, while the genus Girardinia 
Gauducheau is found in tropical Africa and Asia, and both contain 
species with markedly urticarial propert ies. * 

In all these the poisonous principle, which is said to be of the 
nature of an ajdehydt, is contained in a special jtoison apparatus, 
which consists of secreting colls which pouf their secretion into 
awl-shaped filaments, or hairs which are filled with an acrid, non¬ 
volatile, albuminoid, acid liquid. These hairs penetrate the skin, 
and the tip, being broken in the process, discharges the poison into 
the dermis. The poison quickly produces the well-known urticarial 
eruption associated with itching, tingling, and even pain. 

Primula Subgroup.— In the same gioup come quite a different 
series of plants—viz., the primulas, primroses, etc.—which belong 
to the family Primulace«T. In the tribe Primulca- there is a section 
called ' Sinesis,' which ami&msPrmula obconica Hance, P. sinensis 
Sabine, P. sicboldii E. Moir, and P. cortitsoiides Linmeus, which 
possess poison glands associated with hard poisonous hairs, contact 
with which produces acute dermatitis, which often begins as an 
erythema on the face or back of the hands, and spreads quickly to 
other regions. Soon the erythema becomes eedematous ancl swollen, 
and vesicles may at times appear. The general aspect of the 
patient with th^ red and swollen eyelids, red and swollen face, and 
the similar eruption on other parts of the body, closely resembles 
erysipelas, and is, without doubt, one of the forms of the complaint 
often called ‘ the rose ’— i.c., a non-oontqgiovs erysipelas. 

It must, # however, be admitted that some of the recurrent erup¬ 
tions described on the hands and, face of persons believed to be 
suffering from this or ivy-poisoning are suggestive of pellagra 
(sec p. 1700). The erythema of pellagra is, however, generally 
confined to areas exposed to the light, and is usually associated 
with some 'intestinal or nervous symptoms. It is, however, as well 
to bear in mind the possibility of pellagra in cases of dermatitis 
on the hands and face recurring in the spring or autumn. 

Th£ usual treatment is to apply calamine lotion, to which a 
little menthol or opium is added. 
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Orchid Subgroups.—-C ypripedium spectabile Salisbury, of the 
Orchidaceae, is also said to possess venomous hairs, while C. 
pubcscens Willcfcnow is also known to caused dermatitis. 

Jatropha wrens Linnaeus, var. stimulosa Pohl, growing from 
Virginia southwards, has stinging bristles and is cajled ' tread 
sofuy 

Malache hirsute Kuntzc (Malvaceae), called by tbeonatives of 
Angola ‘ utiete ,* which name- it slutros with other stinging species 
of the Malvaceae in the same locality, has been investigated by 
Wellman, who finds it to be armed with hairs containing a very 
irritating substance. Other examples in the same locality are 
species of the genera Sida and other species of Malache. 

Cisus pruriens Welwitsch (Ampelidacea*) is another of Well¬ 
man’s stinging plants. The fruit is covered with stinging hairs. 
It also has an irritating juice around the seeds, which burns the 
throat if an attempt at mastication is made. 

Cnestis corniculatUs Lam. (Connaraee.'c) is a vine, common in 
Angola and called sakupolnpolo. Wellman had an unpleasant 
experience with The hairs from a pod. * 

Several other species belonging to the same genus and to Ronrea 
have stinging bristles on the lruit. 

Sfizlobiutn stems Kuntzc and .s', pruriens Dc Candolle—synonym, 
Mucuna pruriens (I.oguminosa*), and called by the natives of Angola 
‘ eyumbi ’—are armed with stinging pclose hairs: Mucuna pruriens 
is the cowhage ol the East and West Indies. 

IV. THE TECTONA GROUP. 

This group includes trees, the handsome wood of which is used 
for the ornamentation of saloons, and also for making furniture. 
The dried hard wood gives off dust, which is extremely irritating 
to some people, while others appear not to be affected. One attack 
appears to render the sufferer more liable to the complaint, and 
although certain authorities claim that immunity may be acquired 
by attacks, there appears to be considerable doubt on this point, 
and, in fact, the evidence points to quite the reverse being true. 
The best known of these dermal ites was, until recently, that caused 
by the wood of Teci-ona grandis Linnaeus, commonly called ‘ teak,’ 
which gives off a dry -essential oil in the dust created by sawing, 
and this produces a severe form of dermatitis in carjfenters and 
joiners, which tends to become* generalized, and may be of long 
duration, lasting sometimes for months. 

The effect of the dust of 1 satin-wood ’— i.e., the wood of Chlorox - 
ylon swietenia De Candolle from Ceylon and the East Indies, Or 
the wood of Fagar a flaw (synonym, Zanthoxylum flavum) from the 
West Indies is to produpe a dermatitis. These woods contain a 
crystalline alkaloid (' chloroxylonne,’ C^H^CLN), which has been 
carefully studied by Cash, who finds that twenty-two days'after 
application for the first time it causes a dermatitis which, beginning 



*x6o 


DERMATITIS VENENATA 

with itching, &*scs rise to papules, vesicles, a^d-uozing«points osfthe 
inoculated limb, which in due course becomes brqwny'and pits on 
pressure. In a little time the spelling spreads' to 'the eyelidfe and 
face, cars, lips, and nose, and great discomfort is experienced. In a 
few days a nasal catarrh and a laryngeal cough appear. This cough 
is of an explosive nature, as though a hair had befcomeJodged in the 
throat, an# although the secretion at first is slighjt, later it becomes 
more abundant. The experimental illness lasted about forty days. 
Another application of the active principle produced a relapse in 
forty minutes. 

In .the ordinary way the first attack is oi slow development,,the 
symptoms appearing some six weeks after the first handling of the 
wood, but a relapse is of rapid de\elopmciit. 

The illness begins with the development of ail acute inllnmmation 
of the skin of t lie hands, wrist s, lace, and neck, producing an appear¬ 
ance somewhat resembling erysipelas, but without fever or con¬ 
comitant sickness. Tin* inflamed surfaces discharge, dry, and 
finally desquamate. The most suitable treatment, according to 
Cash, is to apply tfie unguentum glycerinis plifinbi subaccfatcs 
of the British Pharimn opo-ia every four hours, to administer 
bromides to allay the irritation, and opium to relieve the laryngeal 
cough. 

Other woods with similar properties are ebony (Diospyrus 
ebenum Konj. louud m (Yvlon and India originally, and rosewood 
(Dalbergia latijohu Koxlmrg), bmnd in India. 

Andira araroba Aguiar (Legumiiiosie). the (ioa powder tree ol 
Brazil, produces an irritating dust when the wood is cut or sawn, so 
that workmen have to protect their faces. 

V. THE RUE GROUP. 

Haplopiiyu.um iiEKii.Yirns- 'lliis has been described by 
Chalmers and Pekkola as oh lin ing in the Anglo-Egyptian Sudan. 
It is paused by a rue named Haplophyllmn tuberculatum (Forskal, 
1775); synonym Kula tuhcrculutu (Fig. 850), which was proved lo he 
the Causal agent by producing the dermatitis in the susceptible 
■person by bringing him experimentally injto contact with the plant 
for a fevt seconds some time alter ho had been cured of the original 
attack. At the time of the experiment the person in question was 
Staying in«. place far distant from the aVea where the plant grew, 
from which it had' to be fet 1 bed for purposes of the experiment. The 
experimental eruption (Fig. 853) appeared in about eighteen hours 
after rubbing the forearm for a few seconds with the leaves qnd 
flowers, which were partially dry after their long journey. The 
plant only affects susceptible people. • 

Is the original attaclathe incubation period was thirty hours, and 
began ai smaU red papules on the hands, feet, and legs, which 
became sw.ollen, red, and itching, and were associated with headache 
( and'pain in s the epigastric region, but no fever. The lips, lobules 
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of th$ ears, and eyelids became redtand swota, and there was much 
itching. Later the f ace "became swollen, the up® cracked and oozed) 
and the lymph glands under the jaw and in the groin enlarged. 
All the symptoms rapidly disappeared when he ceased to work among 
these plants. ■■■ 


* 



Fig. S50 .—Unplophyllwn tuberculatum. 

Tlietrcitinent adopted was to wash the whole body after removal 
from the endemic area and to .apply .calamine lotion.* 



Fxc. 85 x. —Experimental Eruption. 

A 

Other Rues. —According to Bentley and Thmen, Ruta graveolens 
causes redness, swelling, and even vesication of the skin if .much 
handled, while )Le Maout and Depaisne state that &. Montana, 
found in Spain,, produces erysipelatous-like conditions and ulcerating 
pustules on the hands of those who gather it. 
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VI. THE .BUFFALO BEAN GROUP. 

*• •> 

Letcher has written an interesting account of the sufferings 
produced by the minute hairs of the pods of the Buffalo bean. 
This bush, with its silky green pods, lives along the Luia River in 
Portuguese. South Africa. The little hairs settle on the skin and 
set up violent irritation and burning, lasting about one hour 
despite remedies. Natives plaster themselves all over with mud. 
This laconic description by no means expresses the views of sufferers 
who look upon the tree as one of the ‘ choicest creations of the devil.’ 

VII. THE LITTLE-KNOWN GROUP. 

This group includes dermatitis due to:— 

1. Cashew nut. Oleander. 

2. Cinchona quinine. Kungus. 

3. Nasturtium. Upas. 

Setnecarpus anacarditm Linmcus (Anacardiacca), the common 
cashew nut of the tropics, a native of Tropical America and natural¬ 
ized in Africa and Asia, is said to cause fumes when roasted which 
may blister the face. The mere handling of the plant does no harm. 

Cinchona (Rubiacea:) [Quinine].' —Although the cinchona tree 
itself is harmless, yet workmen preparing quinine by boiling the 
bark, those who make the sulphate, and those who bottle the powder, 
are apt to suffer from erythema, vesicles, and pustules, which appear 
upon the hands, forearms, and genitalia in susceptible persons. 
It is believed to be due to emanations from the drug acting upon 
susceptible persons, who should not be longer employed at this 
work. The rasli disappears in two to four weeks alter ceasing to 
, work with quinine. • 

Nasturtium. — Tropaolum tnajits Linnaus (Tropa-olacoa*), which 
is a native of Peru, will cause a dermatitis in susceptible persons 
when handled. 

Oleander. —Nerimn oleander Linmcus (Apocyanacca-), the 
oleander of Palestine and the East, may, in susceptible people, 
cause {>ymptoms like those produced by the Rhus group, but this 
requires confirmation. 

Rungus. —This is a cUrious affection) described in British North 
Borneo by Hornsey, and is caused by contact with any part of the 
tree called rungus or ringus by the natives, and said to be capable 
of being spread from a victim to uninfected persons. Wjthin 
twenty-four hours of handling the tree itching sc'.s in, and this is 
followed by a papular rasli associated with fever and malaise. The 
rash appears first on 4he parts which have been in contact with the 
tree. The papules become vesicles and then bulla:, filled with a 
ser6us fluid, and these if secondarily infected may give rise to foul 
ulcers. Some people are immune. The condition heals naturally. 

Upas Tree. — Antiaris toxicaria Lesch (Artocarpacese), according 
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to •Loudon,* causes cutaneous eruptions when wounded, while 
Hassclt says that it affects the Javanese after the manner of the 
Rhus group when they come in contact witti it. This requires con¬ 
firmation. 

VIII. THE DOUBTFUL GROUP. 

The irritant poisoning caused by kaju-rugas, the juke of which 
produces painful bulhe, by kaju buta-buta, which causes violent 
dermatitis and conjunctivitis, have not been well studied, neither 
has the poisonous properties of the well-known daffodil; in fact, 
the whole subject requires further study. 

Cane Dermatitis. —A peculiar dermatitis is found in people 
handling and cutting reeds (Antndo donax Linnams) in Provence, 
some parts of Italy, some districts of Greece, and other countries. 
The dermatitis was studied by Blanchard and many observers, 
among whom Thicbierge, Berlcse, Brigi, Aravandinos, Sfameni. 
and Vadala. may be mentioned. It starts with severe itching 
and erysipelatoid eruption, associated wilh the formation of blebs, 
generally on thc*uncovered parts of the body,but also on the genital 
organs, which may become greatly oedemat ous, and febrile symptoms 
with signs of coryza may appear. After a few days the rash dis¬ 
appears, and is tollowed by desquamation. 

The /Etiology is doubtful. Some authoril ics consider it to bo due, 
to the plant itself, others to a fungus (Ustilago hypodylos Sclileclit) 
and still others to a mite (Aclcrda bcrlesi). 

Treatment consists in applying calamine and lead lotions. 

Vanilla Dermatitis. —This is often called Vanillismus, and is 
due to Vaniila planijolia, which is a native of Eastern Mexico, but 
which also grows naturally in Tropical America and is cultivated 
in many parts of the tropics. Workmen when handling the beans 
suffer from itching of the hands and fate, while the skin becomes 
covered with a pruriginous eruption tfhd reddens, swells, and 
desquamates. It would, however, appear that this is not due t > 
the plant, but to some mite thereon, as it does not occur in some 
works. It is said that only persons with dry skins should work 
with vanilla, as the least drop of perspiration or moistening of the 
beans causes their destruction by fungal growth. The (whole 
matter requires further investigation. 

. . 
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ULCERATIONS 

Cutaneous leishmaniasis (Onontal sore) — Mu< o-cutaneous leishmaniasis 
(Espundia)—Indian oro-pharyngeal leishmaniasis—Ulcus tropicum— 
Ulcus intcrdigitalc—Ulcus infantum—Remarks on ulcers in the tropics— 
Granuloma inguinale—Papilloma inguinale'—References. 

CUTANEOUS LEISHMANIASIS (ORIENTAL SORE). 

Synonyms. —Delhi boil: Aleppo boil; Biskra? boil; Bagdad boil 
Ulcera rlc Bauru (Brazil); Bouton d'Orient; Ulcere d’Orient; 
Chancre <lu Sahara; Dorinite Ulcerense Cirronscrite (Corre); Elide 
mischc Beulenkrankheit: Bottone d’Oricnte: Godownik, i.e., 
‘ t’carly boil' (Caucasus); the Tartar name is * 11 -jarassy ' (' il ’ — 
year, ' jarassy ’=--boil); Tschiban, i.c., ‘ ycuvrly sore'; Dous-el- 
Kourmati, i.e., ‘date disease' (Turkish!; Ghisud (Abyssinia); 
Ilabb-es-Sanawi, i.e., ' yearly boil ’; Hubb-os-Sanah, i.e., 1 boil of the 
year’; Buss-cl-Teniur. i.e., ‘date disease’ (Arabian); Salek, i.e., 
'annual' (Persian); Pascha-cliurdj, i.e., ' fly-bite ’; Afghan Jara 
i.e., * Afghan plague '; Jaman Dyscharagan, i.e., * malignant ulcer ' 
Taschkent Jarassi. i.e., ' Tashkent ulcer ’ (Tashkent); Mycosis 
Cutis Chronica (Carter); Lupus Endcinic.u^lxwis and Cunningham) 
Endemic Boil Disease (Scheube); (iranuloma Endemicum (Brooke) 
Furunculus Orient alis (Crocker); Pian-Bois (Guiana); Sudan nodules 
Cutaneous leishmaniasis; Leishman nodules; Parasitic granuloma 
(Ferguson and Richards). 

The so-called Nile boil has been demons!rated by Moddcr and 
Archibald to have nothing to do with Oriental sore* being of pyo¬ 
genic origin. The so-called Bucharest boil, also, has apparently 
nothing to do with Oriental sore. 

Definition. —A specific ulcerative affection of the skin taused by 
Leishmania tropica Wright and itg varieties. 

History. —The earliest account of the disease, is to be found in 
Russell’s description of Aleppo boil in 1756, in which he states 
that the inhabitants believed that it was caused by the drinking- 
water. The disease was also described by Hasselquist in 1762, 
Holland in 1780. Volney in 1787, Alibert in 1S3B, and Guillon in 1835. 
Tholozan, in 1866, appears to have been the first to doubt the 
aetiological value of the .drinking-water; but Virchow is saic? by 
Hirsch to have been the first to suggest that the true cause might 
possibly be a parasite. 

• 2105 
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Smith in 1868 and Fleming in 1873 claimed to have found eggs 
of a species of Distomd in the sections of specimens of the tissues 
derived from cases of Delhi boil. Carter in 1875 described a 
mycelial fungus and spores. In 1880 Laveran stated that the virus 
of Oriental sore was probably carried by flies. Doper ct and Bonict, 
Duclaux ai 5 d«Heydenreich cult ivat cd various cocci in 1884. 1 111885 
Cunningham described some peculiar parasit ic organisms of various 
size and shape, often endocclluhir, easily brought in evidence by 
staining with gentian violet. Cunningham inclined to regard those 
bodies as representing various stages of the development of a 
mycetozoal parasite, probably belonging to tlicj group of the 
Monadidie. 

Riehl (1886) isolated a capsulated micrococcus. Finkelstoin 
and Chant emessc (1887) also cultivated a micrococcus similar to 
the organism described by Duclaux. Poncet in the same year 
described a coccus in sections and a very delicate bacillus. Lc 
Dantec and Auche in 1804 found in a case of Biskra boil a strepto¬ 
coccus and th-i Staphylococcus alhits. In 1897 Nicolle and Nourry 
Bey found a streptococcus which they believed to be specific. 
The organism was vary slightly virulent. Attempts 1o inoculate 
monkeys with the disease did not succeed. In the same year 
Brocq and Veillon cultivated a streptothrix from a case of Aleppo 
boil. Crendiropuolo isolated in numerous rases a bacillus, prob¬ 
ably belonging to the Proteus group. Firth in 1891 stated that 
he had been able to confirm the presence of the Cunningham 
parasitic bodies in numerous cases of Delhi boil. He proposed 
for the parasite the name of Sforozoon Jurmuulosum. In i8<;8 
Borowskv constantly observed in twenty cases of Sarten ulcer some 
peculiar organisms which he thought to be protozoa, hi fresh 
preparations the bodies \ferr \erv actively motile, and presented 
*a spherical shape: sometimes they were spindle-shaped. The 
maximum diameter varied from 0-5 to 3 /». The cell-body stained 
very faintly. The nucleus was placed eccentrically. No chro¬ 
matin bodies could be put in evidence. Schulgin in 1902 con¬ 
firmed Borowsky’s results, and suggested that the disease might 
be conveyed by mosquitoes. In 1903. fn a case of tropical ulcer 
occurring in a boy from Armenia, Wright described bodies very 
similar to those frapid in cases of kala-azar. These bodies may 
possibly f>c identical with those seen by Cunningham in 1885. 
Wright's discovery has been confirmed by Mosnil, Nicolle, James, 
Strong, Plehn, Nattan-Larrier. Splendorc, Carini, Cardamatis, 
Wenyon, Gabbi. Lacava, Balfour, Archibald, and others, who have 
greatly extended our knowledge of the disease. Marzinowsky and 
Bogrow state that, independently from Wright, tficy found similar 
bodies in cases of Pend]eh ulcer from Persia. In 1908 C. Nicolle 
and c A. Sicre succeeded in cultivating the organism. In the same 
year and 1910 C. Nicolle and his co-workers reproduced the disease 
in monkeys anrl dogs, and in 1913 to 1914 Gonder, Row, and 
Laveran infected mice and other rodents. In 191^ Laveran 
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published a .most useful and complete treatise on the malady and 
other leishmaniases. 

Geographical Distribution.— The disease is endemic in many 
tropical and subtropical regions. It is found also in temperate 
zones. In Africa it is found in Morocco, Tunis, Tripoli, Algeria, 
and Sahara (Biskra, Gafsa), Egypt, Sudan, Congo, West and East 
Africa, and South Africa; in Asia it is common in Sytia and Asia 
Minor, in Mesopotamia, Arabia, Persia, the Caucasus, Turkestan 
(Taslikent), in the Turkmene district (Pendhe). It is very common 
in some parts of India, especially along the Valley of the Indus, in 
the Raj put ana States, and in the North-West Provinces (Delhi, 
Multan, Lahore). In Europe the affection occurs in the Crimea, 
Cyprus, Crete, and Greece. Cases have been reported by Gabbi, 
Lacava, and others from Italy. It is known also in Brazil an<l 
otlicr countries of South America, and in French and British Guiana, 
where it is known as Pian-bois, or forest yaws, and has been 
observed by Darling in Panama, so that the name ‘ Oriental sore ’ 
is somewhat misleading, 

Tt is generally much more common in lafge towns than in the 
country. In some cities it is so prevalent that even visitors of a 
few days only may not escape it. Its occurrence appoars to be 
influenced by the seasons, as, according to Hirscli, in the tropics 
it is most prevalent at t lie beginning of the cool season, and in 
more temperate climates at the end of summer. Laveran 
says that in Biskra, from September to October inclusive, 
the slightest wound tends to become transformed into the 
‘ bouton.' In some years it has been found to be more prevalent 
than in others. 

A peculiarity of the geographical distribution of the disease 
is that in the countries where it is endemic its distribution is not 
general, but is confined to certain districts only; hence the numerous 
local names given to the malady, as Aleppo boil, Bagdad 
boil. etc. 

^Etiology. —The disease is caused by Leishmania tropica Wright, 
1903. In the first edition of this book we expressed the belief that 
future investigation would show that there are several varieties of 
L. tropica, each giving pise to a slightly different clinical type of 
the affection, and this has come true, several species and*varieties 
having been described, though not yet generally accepted. The 
description of L. tropica and its varieties is fdund in Chapter XIX., 
p. 378. N icol le anil M.inceaux, Laveran aiu i ot hers have occasionally 
succeeded in producing in monkeys and dogs Oriental sore by 
inoculation of cultures. Row, by inoculating cultures of L. dono- 
vani, has produced cutaneous lesions in monkeys, but such lesions 
differ histologically from true Oriental sore. 

Mesnil, Nicolle, and Rena linger have observed *thc parasites to be present 
occasionally in true polymorphonuclear leucocytes, besides being found in 
the mononuclear leucocytes as usual. Mesnil has observed in some cases 
a typical' bacillary' form. 
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The medium used by Nicolle for the cultivation of the parasite is a modifica¬ 
tion of Novy-McNeal medium, and is composed as follows:—* 

A^SIT • ■ •« mm mm mm mm ^raillfflCSt 

Salt .. .. . 6 

Water .. .. .. .. .. goo c.c. 

This is dissolved in a large flask in a Koch's stove, and then distributed in 
tubes. After sterilization, to each tube is added one-third rabbit-blood, 
collected with all aseptic precautions. The tubes arc kept aslant for twelve 
hours, then kept at 37° C. for flve days, after which they are kept at the 
ordinary temperature for some days before using. This medium is often 
referred to as the N.N.N. medium. Bow has introduced a simple haemo- 
globinized saline culture medium. 

Histopathology. —Tin; histopathology of the disease has been 
studied by Unna, Lcloir. Kmrnn, Kichl. Wright, Slrong, Bcitmann 
and von Vasielewski, Balfour. Archibald. D.trling, and others. The 
histological lesions in the common ulcerative variety consist essen¬ 
tially in the atrophy and disappearance of the epidermis of the part, 
and in a very extensive cellular infiltration of the eorium and papilla: 
by various kinds of lymphoid cells, plasma cells, and numerous large 
roundish cells contairing a single faintly stained vesicular nucleus 
and large amefant of cytoplasm. These large roundish cells,.which 
arc probably proliferated endothelial cells, contain often many 
Wright’s bodies closely parked together, occupying most of the 
available spare between the nucleus and the cell periphery. Darling 
in his ease found that the eorium and papilla* were infiltrated by 
newly formed cells, lymphoid, endothelial, epithelioid, giant, and 
plasma cells. There were no necrotic areas, and a polymorphic 
leucocytic infiltration was not noted. Many intorpapillary down- 
growths were seen in the rete. The squamous epithelium was sur¬ 
rounded by a mass of desquam.ited epithelium forming the crust. 
Thclvmphatic and bloodvessels in the deeper layers of the skin were 
surrounded by collections of lymphoid cells. Balfour, Thomson, and 
Archibald, noted the following principal histological features in their 
cases:—presence of vertical epithelial columns extending deeply 
downward, with a few cell-nests and isolated masses of cell infiltra¬ 
tion. The dermis is infiltrated with cells of the large round type, 
polymorphonuclear leucocytes, and large numbers of cosinopliiles. 
This cellular infiltration may extend to ^hc sebaceous glands and 
hair follicles. 

Communicability. —The disease may be .conveyed by direct 
infection f^pm pcrsonrtn person, by absorption of the virus through 
some pre-existing abraided surfaces, or small wounds or ulcers of 
other nature present on the skin. The reservoir of the. virus would 
be in the affected persons and in dogs, which, as noted as long ago 
as 1854 by Vuillemin, may suffer from a very similar or identical 
affection. Certain authors have suspectcd geckoes and lizards to be 
the reservoir, but this .can hardly be, as these animals cannot be 
experimentally infected. Camels, too, have been suspected to be a 
reservoir of the virus. Insects, especially flies, probably play a 
certain r 61 e in the transmission of the disease. That flies convey 
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the disease was first claimed by Seriziat (1875) and by Tscherepkin 
(1876). 

. Tscherepkin states that by the people of*Tashkent the disease 
is called ‘ pascha-churdj,' meaning ‘ fly-bite/ Laveran thinks that 
flies carry the virus on their feet and proboscis, and thus convey 
infection. Schulgin and others believe the disease to be conveyed 
by mosquitoes. Ed. Scrgcnt and Pressat have suggested that 
some ‘ Phlebotomus' may play a role in the transmission of the 
disease, while Balfour and Thomson suggest that the bed-bug may 
carry the infection. Fleas and lice have also been inculpated. 

The disease is inoculablc from man 1 o man, as is clearly proved 
by the experiments of Marzinowskv and WVnyon. It is also auto- 
inoculable. 



Fig. 852.—Oriental Sore 

Marzinowsky inoculated himself with Oriental sore by pitting inside the 
bulla caused by an artifuial budi on lus liand some material (scraping)*icrived 
trom an Oriental sore. After ten days from the inoculation he began to ieel 
unwell and feverish, and suffered from headache and genenti debility. The 
fever lasted two weeks. With the beginning of tlicf£ general sjwnptoms a 
papule appeared at the seat of inoculation, which slowly developed into a 
typical Oriental sore. Scrapings contained many parasites. Wcnyon has 
also inoculated himself, and he, loo, presented lever beiore' the skin lesion 
appeared. The Bagdad Jews, according to Colvilli, inoculated their children 
with the disease, as they thought that after having recovered once, there 
was no danger of getting it again. 

Symptomatology. —After, an incubation period varying from a 
few days to some weeks or several months, during which attacks 
of irregular fever often occur, one or several small pruriginous spots 
appear on the skin of uncovered parts of the body, not much dis- 
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similar at the very beginning from mosquito-bites, 'for which they 
are often taken by the patients. The spots, however, instead of 
slowly fading, becorrle red and shotty, with an'*inflamed areola; 
which later becomes markedly indurated. The papules slowly 
enlarge to the size of a pea or bean; the surface gradually loses its 
smooth and shiny appearance, and becomes covered with small thin 
scales. After a period of time, somewhat variable in length, but 
generally not exceeding tliree to four months, the ulceration of the 
nodule begins. At first the ulceration is very superficial, and 



■ Fig. 853. —Oriental Sore in a Persian Soldier. 
(From a photograph of Drs. A. Bussi£re and Nattan-Larrier.) 

a ® 


exudes a yellowish secretion, which soon dries into a hard, adherent, 
darkish scab. Underneath the scab the ulcerative process and 
disintegration of the nodule continues slowly to spread. . The 
tissues surrounding the ulcers may become oedema!ous. If later 
the darkish scab be removed, an ulcer is seen,'about an inch or 
more in diameter, wift sharp-cut, jagged edges and irregular fundus, 
with reddish-yellow, sometimes fungatirig granulations. The ulcer 
is generally indolent, or but slightly painful. The neighbouring 
lymphatic glands arc not, as a rule, sensibly enlarged, unless there 
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is a secondary pyogenic infection. The examination of the blood 
a taken from the finger shows often a distinct jnononucleosis, and the 
* coagulability is generally increased. The total number of leucocytes 
may be normal, or there may be leucopenia, or during the attacks 
of fever lcucocytosis. In the blood taken from non-ulcerated 
lesions the mononucleosis is much more marked. 

Healing generally 9ets in after six to twelve montlis’bV granula¬ 
tion, which begins in the centre of the ulcer, the unhealthy-looking, 
large, yellowish granulations giving place to healthy ones. A 
whitish or pinkish, often depressed and disfiguring, scar remains 
at the seat of the ulceration. A ft er_ cicatrization, the sore may 
break down again. 

Oriental sore may be single or multiple. Two or three arc fre¬ 
quently found on the same patient. but occasionally there are many 
more, and may spread to the mucous membranes of the mouth and 
nose. The sores are auto-inoculable by scratching. 

The seat of the ulcers is generally on uncovered parts—feet, 
legs, hands, arms, face. They arc very seldom observed on the 
palms, soles, or scalp. The affection attacks'people of any race, 
sex, and age, if they expose themselves to the infection. 

Course. —The length of the incubation period is not known with 
certainty. It is generally stated that it varies between a few days 
and six weeks. Manson, however, has observed that it may be 
as long as five months, and Wenyon, who inoculated himself, ob¬ 
served that the first skin lesions appeared six and a half-months 
after inoculation. Manson in one case made the interesting observa¬ 
tion that the appearance of the sore was preceded several months 
by a fever of an irregular remittent type, not influenced by quinine, 
and having some features of the fever ot Indian kala-azar. This 
fever was also noted by Marzinowsky an£ Wenyon, who inoculated 
themselves experimentally. Attacks of irregular fever during the 
incubation and the course have been recorded by several other’ 
authors. During one of these febrile attacks Neumann observed 
Leishmania tropica free in the liquor sanguinis of the patient. 

The duration of the eruption varies from four or five months 
to twelve months and mpre. Relapses may occup, but true rein- 
fectiqns are rare. 

Clinical Varieties. —Jhc following clinical varieties may be dis¬ 
tinguished:— * • * , 

1. The common variety— Oriental sore sens it siricto —to which the 
description given above refers.* This variety, which is the usual 
type met with in Asia, Africa, and South Europe, while compara¬ 
tively rare in America, is characterized by the presence of one or 
several nodules,*which slowly ulcerate, with or without symptoms 
of general infection, such as fever and enlargement of the spleen. 
Very rarely, in addition* to the cutaneous nodules, there may be 
ulcerative lesions on the mucosa of the mouth and nose, as noted 
by Cardamatis in Greece and Lacav.i and Gabbi in Italy. 

2. The verrucose variety, described by Ferguson and Richards, 
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and later by Archibald in Egypt and the Sudan, so c&Ued from the 
peculiar verrucose appearance of the lesions. 

3. The keloid form variety. This is a non-ulcerative type described' 
by Cambillet, Balfour, and Thomson, characterized by the presence 
of pinkish nodules, somewhat keloid-like, which never ulcerate. 
For this variety Balfour suggested the name * Leishman’s nodules ’ 
and Brumal* created a new species for the leishmania found jn them 
— L. nilotica Brumpt, 1913. 

4. The frambarsifortn variety. This is characterized by the pres¬ 
ence of numerous nodules capped with crusts and resembling yaws 
(sec Fig. 854). It is fairly common in the West Indies, where it is 
known by the name of * forest yaws.’' Bosch-Yaws,’ or ‘ Bush-Yaws.’ 

5. The papillomatous variety. This is found in South America, 
but very similar typos scorn to have been met with in North India. 

It i s charact cr ized by the presence 
of papillomatous masses, which 
are generally found on the lower 
limbs, and are designated by the 
Amazon natives with a word 
which means sponge. The natives 
believe that the same affection 
attacks horses, mules, and 
donkeys. 

This variety runs a much longer 
course than {ho common type of 
Oriental sore, lasting ten to fifteen 
years, and with very little or no 
tendency to spontaneous cure. It 
is probably due to a species of 
leishmania biologically different 
from L. tropica , and most 
authorities consider it to be due 
to L. tropica var. atnericana, 
the variety of leishmania which is 
the cause of espundia (sec below). 

6. The deep ulcerative variety. This isjound in South Amenta, 
and is characterized in most cases by the presence on various parts 
of the body of deep large ulcers running a very long course and with 
practically^no tendency to spontaneous ture. Tn some cases the 
condition is localized to the ear, which may become perforated 
{oreya de los chicleros). One such base has recently been recorded 
by Low This condition is often in reality the first stage of espundia, 
and is due to L. tropica var. atnericana (p. 380). 

Diagnosis. —The diagnosis of all types of cutaneous leishmaniasis is 
made with absolute certainty only by examining microscopically the 
suspected lesions and finding the Icishmanias. In numerous cases of ■ 
the rppst common variety —Oriental sore sensu slricto —the diagnosis 
can often be made clinically, taking into account the following dat a 
1. The patient comes from or is living in an affected area. 



Fi«. 854.— Forest Yaws. 
(From a photograph by Sambon.) 
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2. *The lew eruptive elements—often one single element—situated 
as a rule on uncovered parts of the body. 

* 3. The course! a small papule which sldtoly enlarges into an 
indurated nodule, indolent, smooth, or slightly scaly, and after 
several months ulcerates. , 

4. The proximal lymphatic glands usually not enlarged. I 

The history, the absence usually of enlarged lymphatic glands and 
other symptoms of syphilis, and the uselessness of the mercurial 
treatment, will help in excluding syphilis. In frambousia there is a 
primary lesion, which, after a time, is followed by a general granu¬ 
lomatous eruption. We have, however, seen cases of frambeesia 
patients who, after the general eruption has disappeared, have 
remained for months with a single or a few sores closely resembling 
the Oriental sore. In fact, we believe that in a certain number of 
cases it is very difficult to make the differential diagnosis between 
Oriental sore and ulcers of tubercular, syphilitic, or frambcetic origin: 
also, at times, from cancroid when the ulcer is single and situated 
on the face. In our experience, the only reliable way to come to a 
definite diagnosis in difficult cases is the microscopical^examination. 
To do this the scab is removed, and a scraping is taken from the 
floor and edges of the ulcer. The preparation is then coloured with 
Irishman's or Giemsa's stain, or any other of the numerous modifi¬ 
cations of Romanowsky's method, and examined for the presence of 
Leishmania tropica. The search must be prolonged in some cases, 
as the parasi t es may be very rare. 

Prognosis.—In the common type the prognosis is good, quoad 
vitam. Very occasionally the disease may end fatally, owing to the 
ulcers becoming phagedaenic, and to secondary septicremic and 
pyaemic processes. In some rare cases, as observed by Cardamatis in 
Greece and Lacava and Gabbi in Italy, the ulcerative lesions may 
spread to t he mucosa of t he mouth. Sonufl imes the scars remaining 
after the ulcers have healed up shrink considerably, and if they arc 
on the face, may give rise to serious disfigurement. 

Treatment. —Tartar emetic is a specific. It is best given by 
intravenous injection, using a 1 per cent, solution in saline or simple 
distilled water. The solution should not be autoclaved; it should 
be filtered through a Berkefeld candle, or may be sterilized in Rowing 
steam on two or three consecutive days. Five to ten c.c. of the solution 
are given daily for five fo t£n days, then every other clay or twice a 
week until fifteen to thirty injections have been given. In children 
one-tliird or half doses are used. The intravenous inject ions should 
be given, taking all ordinary precautions and making sure that the 
needle is actually in the vein and that none of the liquid escapes into 
the surrounding tissues. Soon after the injection patients at times 
complain of metallic taste, giddiness, and i^iusea, but as a rule 
tolerance for the drug is easily established. Occasionally a prolonged 
treatment induces diarrhoea, and the patient may complain^ of 
great debility and muscular s tiffness . Tachycardia has been noticed, 
exceptionally, and a few cases of sudden death have been ascribed 
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to the action of the drug, which may produce a severe iatty degenera¬ 
tion of the heart, liver and kidneys. 

i 

Tartar Emetic Carbolic Solution. —This contains i per cent, tartar 
emetic and | per cent, carbolic acid, and does not need to be sterilized or 
passed thrfiugn a Bcrkcfcld filter. 

Solutions for Intramuscular Injection. —Intramuscular injections are 
in certain tihscs very convenient, especially in children, in whom the superficial 
veins arc often small. Unfortunately the usual solutions of tartar emetic 
and other antimonial salts arc painful, and may induce the formation of an 
abscess. The following formulas will be found fairly satisfactory;— 

Formula No. i ( Castcllani ).—Tartar emetic, gr. viii.; ac. carbolici, IT\x.; 
glycerin., 3^-; aq. dost., ail gi.; J to i c.c. (8 to 16 minims) every other day 
in the gluteal region. At the time of the injection there is as a rule no pain 
whatever, but a few hours later in most cases there is a certain amount of pain 
and an infiltrated patch often develops, as after an intramuscular injection 
of quinine or of mercury perrhloridc. Care should be taken to give the injec¬ 
tions in different* spots, never giving a second one in the infiltrated part. If 
the pain and infiltration should be severe, hot fomentations will be found 
useful. 

The solution is prepared in bulk in a sterile bottle, and tested for sterility 
forty-eight hours after,, prcpai at ion; it may then be pi*t up in bmall i c.c. 
ampoules, whioh it is advisable to keep in a cool dark place. The presence of 
carbolic acid decreases the pam induced by tartar emetic, anil makes tin- 
solution sterile. 

Formula .Vo. 2 [ Castdlam ).- -Tartar emetic, gr. viii.; at. tarbolici, H|x.; 
glycerin., 3 1 ”-! sodii bicarb , gr. ’; aq. desl., ad gi. This solution differs 
irom No. I in being slightly alkaline. The results seem to lie the same, and the 
pain induced by it appears to lie aliout the same as with iormula No. i. 

Formula No. 3 ( Martindu.lv). —Antimoniioxidi.gr. ; glycerin.,aq. desl., 
SL 3 . Igxv. (for one ampoule). This preparation is good and is practiially pain¬ 
less, but our impression is that the curative at. lion of antimouium oxide is 
inferior to that ot tartar emetic. 

Oral Administration of Tartar Emetic. —The oral administration 
of the drug may be useful m conjunction with the intravenous or intramuscular 
injections. The following mixture is often very convenient:— 

Tartar emetic, gr. v.; sodii bicarb., gr. xxx.; glycerin., gi.; aq. cliloroi., gii.; 
aquae, ad giii., 3I- to 3d. uf water, three times daily, in children; double 
. dose in adults. The prcsefice of bicarbonate of soda and chloroform water 
decreases the emetic action of the drug. 

Local Applications of Antimonial Preparations. —CL C. Low lias 
used with satisfactory results a 1 percent, antimonial ointment. A 1 per cent, 
antimonial lotion has been used by several autlioritics as a local application 
to the sores, anij certain observers have used tartar emetic, in powder, but 
this is extremely painful, and we do not recommend it. 

Before the introduction of tartar emetic the treatment of Oriental sore was 
very unsatisfactory. Nitrate of mercury ointment, alum ointment, boric acid, 
and various antiseptics„werc recommended, widi vfcry poor results. Formalin 
often irritates the ulcer, and may produce a dermatitis, lidutgen rays have 
been tried, without any good results. .An expectant treatment was generally 
advised. The scabs should be removed by boracic acid fomentation, and 
then the sores must be thoroughly disinfected once or twice daily with a 
1 in x,ooo solution of perchloridc of mercury or 2 per cent, carbolic acid,‘after 
which one of the ordinary antiseptic ointments (/ 3 -naphtliol, gr. v.; vaseline, 
gi.; iodoform or europhen, gr. v.; ung. ac. bond, gi.; balsfcm. Peru., gr. v.; to 
vaseline, gi.) or an antiseptic powder (iodoform or xeroform or boric acid) is 
applied. * 

Sajvarsan and atoxyl have been used without any good result. 

Marzinowsky, after removing the crust and cleansing the ulcer with 
antiseptic lotion, applies a 10 per cent, lotion of ferropyrin to stop the bleeding. 
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and then applies thoroughly a 5° per cent, lotion of chininum bimuriaticum 
daily. He says recovery takes place in between seven to eleven days. 

• Schulgin advises the freezing of the boil with eth«r. He used this method 
in 300 cases with good results. 

Several French writers advise the use of permanganate of potassium, at 
first in powder form, and later as a 5 per cent, ointment. 

Duncan advised placing a thin piece of lead over the ulcer, and then ban¬ 
daging up. , • 

Emily recommended the repeated applications of boric acid. 

Oudiourminsky has applied to the treatment of Oriental sore Bier's stasis 
method, apparently with good results. 

Chulguinc recommended soaking the sore with a solution of methylene blue 
(10 per cent.). 

Bussi&re advised dilute tincture of iodine (to per rent.). 

In other cases Bussidre and Nattan-Larrier advised excision of the sore. 
Soveral physicians praise the use of silver nitrate. 

Castcllani had some iairly good results in two cases by washing the sores 
with a 5 per cent, solution of protargol, lollowcd by the.application of a 
20 per cent, protargol ointment. The protargol ointment cannot be used 
on Europeans when the face is affected, as the protargol, after some time, 
ind uces a discoloration of the skin. 

Lincoln aud A visa have obtained good results by painting the sores with 
a native gummy fluid, sold in native bazaars under thenameof 'raurath.' 

Timpcno injects 1 c.c. daily round the soie of a 1 per cent, solution of 
carbolic acid. 

Prophylaxis. —The disease being \ery contagious, and being also 
probably spread by some blood-sucking insects, the. slightest wound 
aud any insect-bite should be thoroughly disinfected with carbolic 
acid 5 per cent., or tincture of iodine. 

MUCO-CUTANEOUS LEISHMANIASIS (ESPUNDIA). 

Synonyms. —Naso-oral Leishmaniasis, Uta, Chancre Espundique 
d’Eseomel (Lavt.ran and Nattan-Larrier), Leishmaniasis canccrosu 
(A. da Malta). Bubas Braziliaua (Breda), Smith’s disease, Breda’s 
disease, Bucuo de Miranda and Splendor o’* Leishmaniasis, American 
Leishmaniasis (Laveran and Naltan-Larricf). 

Definition.— A chronic ulcero-granulomatous affection of the skin 
and mucosa of the mout h and nose due t o Lcishmanta tropica Wright, 
1903, var. americana Laveran and Nattan-Larrier, 1912. 

Historical. —Espundia seems to have been present in South 
America since time immdhnoriai. According to Tamayo espundia 
lesions are depicted on certain water vases of the ancient" Incas. 
The malady has been ktiov»n to local medical nyen for many years in 
Peru and other parts of South America, though it was oft eft confused 
with frambeesia and blastomycosis. Fairly good descriptions of the 
malady were given by Smith in 1840 andTschudi in 1*846. and later by 
several other observers. In 1895-1896 Breda described in a series 
of important pul^li cat ions the affection in Italy, in emigrants return¬ 
ing from Brazil, under the name of Bubas Braziliana, and considered 
it to be due to a bacillus the presence of wfiich was confirmed by 
Fiocca, who claimed to have reproduced the disease in the lower 
animals by inoculating pure cultures of t lie organism. Breda’s Work 
was confirmed by Verrotti and De Amicis. The term 'boubas/ 
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used by Breda, was a rather unfortunate one, as if led to much 
confusion, this term being generally used .by tropical authors as'a 
synonym for framboe^ia, while the natives, as noted by Splendore' 
and others, use it indiscriminately to indicate various ulcerative 
lesions of widely different nature. 

Escomel in 1911 gave a very good description of espundia 
found in Peru. Further invest igation has shown that the condition 
found in Brazil is identical with that found in Peru. 

Bueno de Miranda and Splendore first found lcishmania bodies 
in the ulcerative lesions, Splendore making a very complete patho¬ 
logical and clinical investigation of the condition, and succeeding iu 
experimentally inoculating it in monkeys. Splendore called atten¬ 
tion to the fact that in cultures the flagellum of the Leishmania found 
was generally longer than in L. tropica ; he observed also that with 

Giemsa’s reagent the parasite stained 
usually deeper than L. tropica. Laveran 
and Nattan-Larricr have made an 
important st udy ot the parasite in tissues 
scut to them by Escomel, and ^noting 
the vefy frequent peculiarity of the 
nucleus being flattened, have created a 
now variety: L. tropica Wright, 1903. 
var. amcricana Laveran and Nattan- 
Larrier, 1912. Vianna had previously 
created a new species, L. brasiliensis, but 
this species has not been generally 
accepted. More recent important re¬ 
searches have been carried out by Horta, 
Carini, Lindonbcrg. Rabelc. Morales, 
Darling, Velez, Araujo, Chagas. Alfr. da 
*Matta, Aragao, Strong, Tyzzcr, Brues/ 
Sellards, Gastiaburd, Flu. Migone,. 
Torres, Christ opherson, and many 
ot hers. 

Geographical Distribution. —The disease has been reported from 
Peru, Brazil, Paraguay, Argentina, Colombia, and other parts of 
South America. In Brazil it is especially common in the regions 
between the State ol St. Paulo and the State of Matto Grosso, near 
the River Xi6t^; in Bern it is found in the regions of Caralaya and 
Sandia, ana close to the River Mculrc de Dios. Cases have been 
reported from Panama and Mexico. It has been found in the 
Anglo-Egyptian Sudan by Christ opherson. , 

/Etiology. —The disease is due to Leishmania tropica Wright, 1903, 
var. ameficana Laveran and Nattan-Larrier, 1912, wjtich Vianna con¬ 
siders to be* a separate species, L. krasiliensis Vianna, 1911 (see 
PP- 378 * 379 * and 38 °) ■ 

Mogfrid Anatomy and Histopathology. —Escomel, in a chronic case 
which died of cachexia, found the body extremely emaciated, and the 
espundial lesions extending from the oral cavity to the pharynx, 
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larynx, and trachea. The oesophagus was also affected. The 
organs presented amyloid degeneration. 9 
Tl\e histopathologv of the disease has been well investigated by 
Breda, Escomel, De Amicis, Verrotti, Splendorc, Carini, and recently 
very completely by Laveran and Nattan-Larrier. The lesions do not 
show any characteristic histological feature, theepitheli^ strata have 
disappeared, and are substituted by a fibro-lcucocytic membrane; 
there is a large amount of granulation tissue, with numerous mono¬ 
nuclear leucocytes and plasma cells; a few macrophages may be seen. 



Hie. 856 .—F.scdkiua*. 
{After Spk-ndore.) 


« 

Splcndore has occasionally seen giant cells; no cell nests have 
been observed. The streuna consists of some fitflrils. which are 
stained with difficulty. Tne lesions are not very vascular. # 

Communicability.— The infection may be conveyed by direct 
contact from person id person, the virus being absorbed through 
some abraded surface, fissure, or small wound. It may also be 
transmitted probably by some blood-sucking insect, most patients 
st at pig that the first lesion appeared at the place where they had 
been bitten by some insect. Mosquitoes, sand-flies, certain ticks 
and certain flies ^especially tabanid) have been inculpated. 

As regards the reservoir of Ihe vifbs, ccrta in observers suspect dogs, in which 
occasionally a similar of identical affection to the hujpan one may be found. 
In Paraguay there is a popular belief that the rattle-snakes are the reservoir 
of the virus. 

Darling and Townsend have brought forward the hypothesis that the 
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leishmania is an adaptation to man oi insect flagellates. In'this connection 
one may quote the interesting observations made by Fantham and Porter, 
Laveran and Francliini, ( .vho have succeeded in inlecting mammalia with 
certain flagellates found in fleas and mosquitoes (seo p. 363). 

Symptomatology.— The incubation period is unknown. The 
malady generally begins with a nodule on some uncovered part of the 
body, which fairly quickly breaks down, and an ulcer is formed. 
This first lesion is called by Escomel ' espundial chancre.' It is 
mostly found on the forearms, legs, chest, trunk, or more rarely on 
the face. The ulcer is generally atonic, roundish; there is very 

little or no pain, the fundus is 
granulating, and there is 
abundant purulent secretion 
which dries up, forming thick 
crusts. The ulcer after some 
months, or even one or two years, 
heals up, leaving a thick scar. 
While this primary ulcer is still 
open, but oftencr after it has 
healed, the characteristic lesions 
occur on the mucosa of the 
mouth and nose, with or without 
the appearance of further 
ulcerative lesions on the skin of 
various regions of the body. 
The lesions 011 the mucosa of 
the mouth sue ulcero-granulo- 
matous, often framboesiform, 
and may invade the hard and 
soft palate, the gums, the labial 
mucosa; they may form on the 
palate a diffuse granulomatous 
mass, with deep furrows. The 
mucosa of the nose is very often 
attacked, and destruction of the 
cartilages may take place, induc¬ 
ing £ marked deformation of 
the nose. Alfr. da Matta has 
noted that the bones aie not 
destioyed; the skin is often edematous, and patches of hard 
(edema may be found below tl e eyes. The pathological process 
may extend to the pharynx and larynx. In some cases the 
patient may become aphonous. and complains of great pain during 
deglutition; his breath may be very offensive. There may be 
serotinc fiver. * 

The course is chronic; the disease mgy last for twenty to thirty 
years, death being generally due to some intercurrent disease. In 
a few cases the affection may attack mucosae other than the naso- 
oral, and pharyngeal. For instance, a case of vaginal leishmaniasis 




MU CO-CUTANEOUS LEISHMANIASIS (ESPUNDIA) *179 

ha% been reoorded by Alfr. da Matta. In the last stage the patient 
becomes cachectic, and his appearance may be that of a carcino¬ 
matous patient. • 

Prognosis*—Beforethe introduction of tartar emetic by Vianna the 
prognosis used to be very bad, though occasionally when the diag¬ 
nosis was made as soon as the primary cutaneous lesion appeared, 
and this was destroyed, the further progress of the disease was 
prevented. 

Diagnosis. —The disease is distinguished from the usual type of 
dermal leishmaniasis (Oriental sore) by its very long course. More¬ 
over, the latter invades the oral mucosa only exceptionally, though 
cases have been reported by Cardamatis in Greece, and Lacava and. 
Gabbi in Italy. From blastomycosis it is distinguished by the* 
presence of a leishmania, and absence of yeast-like or monilia-like 
fungi. From syphilis it can be diagnosed by the tiselessness of the 
mercurial and sadvarsan treatment; from morva by the absence of 
B. mallei Loftier and Schiitz; moreover, morva is very rare or absent 
in those region^ where espundia occurs. The condition is distin¬ 
guishable from tuberculosis by the different histological lesions; 
from frambeesia by the absence of the framboesiform eruption on 
the body, by the absence of the Treponema pertenue Castellani, and 
by the uselessness of the salvarsan treatment. 

Treatment. —Tartar emetic, first used in the disease by Vianna, 
is a specific. The usual 1 per rent, solution in saline or distilled 
water, filtered through a Berkefeld candle, or sterilized in flowing 
steam, is given by intravenous injection (5 to 10 c.c. per injection) 
for several periods of five days each until twenty or thirty injections 
have been given. The same solution may hr used as a local applica¬ 
tion to the sores, for syringing the nose, etc. 

Strong solutions or tartar emetic in powder form should not be 
used, as they give rise t o sevei e pain. • 

Mild antiseptic mouth-washes such n* diluted glyiothvmolin and 
listerin or potassium permanganate (1 in 5.000) should he freely used. 

According to Escomcl, if the primary lesion be excised or destroyed, the 
further course of the disease is prevented. 

Prophylaxis. —Abrasions, fissures, and any ordhiaiy traimalic 
small sores, should be kept well disinfected and protected with 
antiseptic dressings, to prevent infection with the espundia virus. 
Any insect bite should immediately be iouclicd with Tincture of 
iodine. • 

INDIAN ORO-PHARYNGEAL LEISHMANIASIS. 

Remarks.—It may be of interest to give a brief account of an 
ulcerative condition of the throat observed by one of us in two 
Europeans who had long been living in India* 

/Etialogy.—In one of the two cases observed, scrapings from the 
ulcers contained typical leishmania bodies very similar or identical 
to Leishmania tropica and L. donovani. In the other—which was 
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the first case seen, and clinically identical to the seceftid—no lelsh- 
mania was found, but \}m patient had to go back to India, and no 
repeated examinations could bo carried out. Wc are inclined to 
think that it was of the same nature. The condition may have 
been kala-azar* with ulcerations on the throat, though this mani¬ 
festation pf kala-azar has never been described; moreover, the 
general health was not so affected as in kala-azar of long standing. 
It was not Oriental sore with complications on the oral mucosa, as 
the skin had never been affected; moreover, Oriental sore does not 
run such a long course. It was not espundia, as there were no 
cutaneous lesions and the ulcers were not framboesiform. 

Symptomatology.—In the case in which leishmania bodies were 
found there was no history of syphilis or of any ulcerative lesion on 
the skin. He had been residing for a long time in India, and when 
he consulted one of us at Colombo, was going on a long holiday. 
He was a tall, rather stout man (Eurojiean) of thirty-eight years 
of age, in apparently good general health, but he complained of 
intractable ulcers on«the pharynx and soft palate*.which, according 
to him, had been present for the last nine years, and which gave 
a certain amount of discomfort, though they were not very painful. 
No enlarged lymphatic glands could be detected. The local ex¬ 
amination showed the presence of several ulcers on the posterior 
wall of the pharynx and on the soft palate; they were of various 
sizes, but not very largo, mostly £ to £ centimetre in diameter; 
they were roundish, and some of them not very deep. Some were 
covered by debris: none had a framboesiform appearance. The 
patient had been treated in various ways, including a very energetic 
antisyphilitic treatment, without any effect. The microscopical ex¬ 
amination of scrapings from the lesions showed leishmania bodies, 
apparently very similar or identical to Leishmania donovam. 
On inquiry the fact wa^elicited that the patient had been occasion¬ 
ally suffering from attacks of fever, believed to be malaria, for the 
last five years. The physical examination of the patient revealed 
nothing abnormal, but the spleen on percussion appeared to be 
slightly enlarged, and on deep inspiration was just palpable. 

In a clinically identical condition seen in a previous patient no 
leishmania was found in the. ulcers, but 6 no repeated examinatioas 
could be carried out; lie admitted having had many attacks of 
what he called 1 malarial fever.' In that case the spleen was much. 
enlarged, though the examination of the blood revealed absence of 
malarial parasites and pigment. '* 

Prognosis.—The local ulcers were most intractable. The general 
health did not seem, however, to be very markedly affected. * 

Diagnosis.— This is based on the microscopical examination., 
Care should be taken # to make a deep scraping of the ulcer. 

Treatment.-—This should be the same as for espundia. 
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. ULCUS TROPICUM.* 

Synonyms.— Yemen ulcer, Aden ulcer, Annam ulceration, Cochin 
sore, Mozambique sore, Sarncs (Congo). French: Ulcirc Phag£- 
d&iiquc . des Pays Chauds. Uledre Phaged^nique Endemique. 
Italian: Ulcera Tropicale, Phagedcena Tropica. German 1 } Tropisehe 
Phagedenismus. 

Definition.- —Ulcus tropicum is a tropical chronic sloughing ulcer, 
which may take a phagedenic character, and spread down to the 
muscles and bones, and which, left to itself, shows hardly any ten¬ 
dency to heal. 

History. —Phagedenic ulceration is mcniioned in many of the 
early works on tropical medicine. Thus, Hunter in 1792 refers to 
it in Jamaica in the following terms:— 

‘ Sores... spread quickly, and form large ulcerated surfaces. . . . 
The granulations turn flaccid, and even mortify in parts. The por¬ 
tion skinned ov^r ulcerates afresh, and thc # sore becomes larger 
than ever. Ulcers of some standing . . . could not bo healed in 
that country. . . . Opportunity was taken to send home men with 
ulcers.’ 

After this date there are numerous references to the complaint, 
which is generally described under the name of the locality in which 
it was found, which accounts for many of the above synonyms. 
In 1862, Rochard took a broader view of the disease, and.in 1864 
Le Roy de Meric our t introduced the term ' Phagcdamic ulcer of 
warm countries.' 

In 1874, Treille suggested that the disease was likely to prove 
to be of a parasitic origin, but he failed to demonstrate any parasite. 
Bacteria have since been described by many observers, and more 
recently spirochaetes have been considered to be the cause of the 
disease, as will be described in the section on .Etiology. 

Climatology. —Ulcus tropicum is found in all tropical and sub¬ 
tropical regions of Africa, Asia, and America. There lire localities, 
however, such as the hinterland of Aden, the low, marshy plains of 
Cochin China and Tonkin, and some islands of the Red Sea. where 
the affection is particularly common. It may be found also, 
though rarely, in temperate zones, cases leaving been reported from 
Greece, Macedonia, and* South Italy. # 

/Etiology. —Numerous bacteria have been described *by Petit, 
Boniet, Blaise, Crcndiropoulo, aS being the cause of the disease. 
Le Dantcc described in the lesions the fusiform bacillus, and con¬ 
sidered it to be the cause of the affection. Vincent found in addition 
to the-fusiform bacillus numerous spirochetes, and considered that 
the affection w§.s due to the association of the two germs. 
Vincent’s observations have been confirmed by Smith and Peil in 
Sierra Leone, Patton in Aden, and many other observers in various 
parts of the tropics. Prowazek has fully described the spirochaete 
which he named Spirochata schandinni Prowazek, 1907. This 
term, however, is a synonym for S. vincenH Blanchard, 1906. 
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The important research of Keysselitz and Mayer,, and the more 
recent ones of Wolbacli and Todd, confirm Prowazek's work. 

Spiroschaudinnia vincenti Blanchard, 1906 (synonym, Spiroschaudinnia 
schaudinm Prowazek, 1907).—This is a spiral-sliaped organism, very actively 
motile, its length varying between 10 p and 22 p, though much shorter or 
longer indivihifals may be met with. The roils are few in number, and 
elongated. The organism possesses a well-marked undulating membrane, 
which is best brought into evidence by using Lfiffler's flagellar stain. A 
delicate, rather short flagellum is occasionally seen at one of the extremities. 
Forms undergoing longitudinal division are fiequcnlly observed. Prowazek 
distinguishes, also, male and female forms. Variously shaped regressive 
and rest forms may be seen. According to Prowazek, Spiroschaudinnia 
vincenti, apart from being more slender, has the greatest resemblance to the 
spiroehaete which Prowazek himself and 1 Iofman have described in a form of 
balanoposthitis. 

The S. vincenti i£ often found mixed with other types of spirochsetes, some 
slender, some thick. 

According to Le Dan fee, Brault, Vincent, and others, ulcus tropkum is 
identical with the so-called ‘ hospital phagcrlsena ’ which user! to rage in lios- 
pitals of all countries before the antiseptic era. In our opiityon ulcus tropicum 
is a separate disease, though occasionally, ow'ing to secondary infections, it 
may take phagedenic cliaracters similar to those found in hospital gangrene. 

Inoculation Experiments—Communicability .—Experiments to in¬ 
oculate the disease in men and in the lower animals have been made 
bv several authors. Blaise inoculated himself with the secretion 
of a case of ulcus tropicum, but no nicer was produced- -only a 
slight superficial, purulent lesion, probably due to pyogenic cocci 
present as secondary infectious agents 111 the secretion which had 
been used for the inoculation. Blaise tried to inoculate the disease, 
also, in guinea-pigs, but without any definitc result. Similar experi¬ 
ment s on the lower animals by Jourdeuil and Gayer failed. Hal- 
bersladter tried to reproduce the affection in monkeys (orang¬ 
outang and Macacus cynotholgus), but without success. 

’ It would seem, therefore, that, to a certain extent, the disease 
is not directly contagious. It is probable that some insects or 
other blood-sucking vermin may play an important role, in the 
transmission of the disease. In Ceylon, patients often state that 
the ulcer developed at the site of a leech-bite. Leeches are ex¬ 
tremely common in Ceylon and other tropical countries. Prowazek 
in Java has examined many leeches, but he never found any spiro- 
chaetes except once. „The spiroch.-ete observed, however, was quite 
different from Spiroschaudinnia vincenti. Prowazek examined, 
also, on many occasions the mud of rice-fields, but of spirochsetes he 
found only S. plicatilis, and once a very thin, short, very ‘actively 
mobile spirochaete. 

P/elisposing Causes. —A hot, damp climate is said to have 9. pre¬ 
disposing influence, as <;ases of ulcus tropicum occur*more frequently 
in the hot rainy season and marshy lowland localities rather than 
in dry or higher regions. It may be that it is in hot, marshy places 
that the carriers of the infection thrive. 

The disease-is very common among the poorer classes of the 
population, who go barefooted and wear but scanty clothes. We 
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have observed it very often in beggars and in scabies patients. 
The disease is much more common in adults than in children, in 
men than in women. 

Histopathology. —This has been thoroughly studied by,Keysselitz 
and Mayer, and by Wolbach and Todd. The surtacc of the 
ulcer is covered often by a tenacious membrane* composed 
almost solely of coarse-meslied hyaline fibrin, with detritus 
and masses of spirochoetes and various bacteria. The fundus 



Fig. 858.—Ulcus Tropicum: Typical. 

and walls consist of granulation tissue, which does not present 
any' characteristic feature. The deeper tissues and oorium 
surrounding the ulcer present a heavy lymphoid and plasma cell 
infiltration, and, as noted by Wolbach and Todd, numerous eosino- 
philes are found in the vicinity of small vcss*els. On microscopical 
examination of vertical sections of t lie ulcer, it will be seen # tliat 
the superficial layers of the fundus show a large amount of granular 
detritus and numerous foci of leucocytic infiltration, while the 
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deeper layers consist of fairly dense fibrous tissue. ^Haemorrhagic 
foci are to be seen in various parts, and, as observed by Keyssehtz 
and Mayer, fusiform bacilli and spirochsetcs arc found in the super¬ 
ficial layers, while in the deeper strata only spirocliaetes are present. 

Symptomatology. —The affection is generally found on the lower 
limbs, especially the lower third of the leg, the ankle and dorsum 
of the foot. Occasionally it may develop on other uncovered parts 
of the body. It is single in most cases, but two or more ulcers may 
be found in some patients. 

Ulcus tropicum begins with the appearance of a small, painful 
occasionally pruriginous papule or papulo-pustulc, surrounded by 
a deeply infiltrated dusky red areola. The initial lesion sooii 
undergoes purulent and degenerative changes, which rapidly extend 
to the infiltrated area. A sloughing process sets in, and an ulcer 



Fn*. 859. —Ulcus Tropicum: Early Stage. 


is formed, which gradually extends in depth and surface. The 
m irgins arc no* sensibly raised, nor thickened, unless the case be 
very old. They are not perpendicularly cut, nor undermined, as 
a rule, the whole ulceration having generally a roundish or oval 
outline, and, when the secret ion is removed, a concave fundus. The 
parts surr6unding tlic ulcers arc often cedcmatous, and somewhat 
gainful on pressure. It is remarkable, however, how comparatively 
little pain there is in many cases. 

When the patients arc first seen, the whole ulcer is generally 
covered with a thickish, dirty greyish secretion, exhaling a highly 
offensive odour. O21 removing the secretion the fundus will be 
found to be of a red dolour, or in chronic cases pale pinkish, and 
feebly granulating. 

.Trie fundus is often somewhat infundibular in its central area, 
and not rarely may present a circular raised ridge, which divides 
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the ulcer into*two portions—an external more superficial one, and 
an internal infu^dibuliform one. 

Occasionally, if left untreated, the ulcer may take a real pliage- 
dtenic character, involving a large surface, ami deepening till the 
deeper structures—muscles, tendons, and periosteum—aw affected. 

The course is always chronic, lasting for months—in fart, the 
ulcer has hardly any tendency 1o spontaneous healing If Untreated. 
Healing takes place by a very slow process of granulation, and 
begins from the periphery. A thick, whitish, often disfiguring 
scar is left at the place of the ulcerations. At times, however, the 
cicatrix is at first vei*y delicate, and the ulcer may break out again 
after the least irritation or traumatism. 


The microscopical examination oi the greyish, knl-smelling .seen lion shows 
leucocytes undergoing various degenerations, some lud-blood cells, threads 
of connective tissue, and very 
often spirochaetes and fusilorm 
bacteria of various types, some- H 
times accompanied by the usual ^ 
pyogenic cocci. In old untreated 
casus larvae of flies may lie found, 
small acarids, and ants. 

Diagnosis. --According to 
Le Dantec, Vincent, and j. 
several other observers, ulcus 
tropicum is identical with 
' hospital phagedamn.' The 
fact, however, that, in con¬ 
trast to ‘ hospital phage.- 
dsena,’ ulcus tropicum shows 
very little or no direct con¬ 
tagiousness. and in most 
cases is self-limited, clearly 



shows, in our opinion, that I'ig. «uo- -Ulcus Tkopiccm. 

t he two are separate diseases. 

Differential Diagnosis —Frambtrsia .—The lesions in fnimboesia are 
generally multiple—cither granulomatous or ulcerative. Scrapings 
from frambnesia lesions—%.ftcr the superficial strata have been re- 
moved--will often reveal the Treponema perienue Castellan! which 
is much more slender'than any of tins spirochaetes found in ulcus 
tropicum. Occasionally an ulcerative framlxnsia lesion rrfhy become 
infected with the virus of ulcns tropicum. In our experience, 
however* the reverse is much more common—viz., an ulcus 
tropicum becomes infected with framWsia virus, takes a papil¬ 
lomatous appearance, and is followed by a general eruption of 
framboesia gramflomata. 

Syphilis. —Ulcus tropicum does not sliouf usually the clean-cut 
margins and the punchcd-out circular or reniform appearance, with 
the frequent wash-leather slough on the surface, of a tertiary ftlcer. 
The mercury and potassium iodide treatment has no influence on it. 
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Oriental Sore. —An old-standing Oriental sore may present some 
’ characters of a chronicrulcus tropicum. though generalty a tropical* 
ulcer is much larger. The process of ulceration and breaking * 
down is vpry slow in Oriental sore, wliilc it is very rapid in ulcus 
tropicum. In difficult cases the search for Leislmania tropica, 
which is pfesent in Oriental sore, will clear the diagnosis. 

Ulcus Cruris Varicosutn. —There are often varicose veins visible, 
the parts surrounding the ulcer are congested and frequently ecze¬ 
matous, the ulcer is often shallow and irregular. 

Ulcers' oj Tubercular Origin. —They are rare on the lower ex¬ 
tremities, and their development is long and insidious. In ulcus 



Fig. 86i.—Ulcus Tropicum. 

irop’cum the tubercular cuti and ophthalmic reactions are negative 
unless the ^Icer develops in a tubercular jfatie'nt. j 
B’asto-nysosis — Sporotrichosis. —In blastomycosis there are gener¬ 
ally wirty pitches with minute hbscesses; while the lqsions of 
soj-otrichosis often show at first the Characters of gummata. 
Tue b \ctcri0I03jical examination will reveal the presence’ of 
the fuiugi. , 

Adaiiosis. —The ulcerative lesions are multiple and of smaller 
dimensions. The bacteriological examination will reveal the pres¬ 
ence pf "Acladium castellanii Pinoy. 

Mycosis Fungoides. —Is generally preceded by a general pruri- 
ginous dermatitis of various character, lichen-planus-hke, psoriasis- 
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like, cczematous-like. The ulcerative lesions are multiple, and 
have the characters of granulomata. • 

Prognosis. —If untreated, tropical ulcer 1ms very little or no ten¬ 
dency to spontaneous recovery, and in some cases may extend, 
damaging the deeper structures, tendons, muscles, nerves, and 
vessels. Occasionally a general septicaemia and pyauniartifay super¬ 
vene.. In countries where frambeesia is endemic the ulcer often 
gets infected with its virus, and the patient develops a general 
eruption of framboesia. 

Treatment. —Salvarsan, neosalvarsan, and their substitutes have 
been administered by intravenous or intramuscular injection by 
Werner, H illenberger, and others, with success in certain cases. 



Fig. 862.—Ulcus Tropicum, with Cornu Cutaneum. 

* 

The details of the treatment are found in the chapter on* Frani- 
b'fiiia (p. 155)). Mercury and potassium and sodium iodides are 
useless, but calcium iodide (gr. iii.), well diluted, three times daily, 
seems occasionally to be of som$ slight benefit. As regards local 
tre itraent, the patient, whenever possible, being kept at rest, the 
dirty greyish, foul-smelling secretion is removed by using a disin¬ 
fecting solution, such as mercury per chloride, 1 in 1,000; cyllin. 
1 in 300; hydrogen peroxide, 10 per cent.; permanganate of 
potash, 1 in 2,000. • 

For the first few day^it is better not to apply any sQ-called 
disinfectant ointments or powders: simply keep the ulcer cowed 
with gauze, moistened as often as possible with one of the disin¬ 
fecting solutions already mentioned. This generally stops the 
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formation of the greyish, dirty secretion. The ulcer Will then 
appear clean and of ^pinkish colour; but whatever be the furtns^ 
treatment used, whether powders (iodoform, boracic acid) O' 
disinfecting ointments (white, red precipitate, or iodoform oint¬ 
ments), the improvement will be very slow, and several weeks, and 
often mouths, will elapse before a firm cicatrix is formed, Much 
quicker results will be obtained by using a protargol ointment. 
The ulcer is cleaned every morning with a perchloride lotion (i in 
1,000); then a protargol ointment (5 to 10 or 20 per cent.) is thickly 
spread on a piece of lint or gauze and applied to the ulcer, which 
is then fairly firmly bandaged. 

The superiority of the piotargol treatment over other kinds of local treatment 
is patent in many cases. Cahlcllaiu, who imrodmed it for ulcus tropicum, 
made the following experiment: in u patient presenting two ulrers ol uttte 
difference in size and deepness, one on the right leg, one on the left, he treateil 
the one on the right leg, which was slightly larger and deeper, with protargol, 
and throne on the left leg with iodoform. The ulcer treated with protargol 
healed in three weeks, the one treated with iodoform in two months. 

A silver nitrate ointment (A per cent.), or a silver nitrate (J per cent.), 
balsam of Peru (2 per cent.), ointment mav also be used. 

To accelerate cicatrization allantoin preparations have been used, ana 
also scharl ichrotli powder. Salvarsan has been used locally as a powuer, 
but this method is not advisable, as it induces a very severe, paintul lnflam- 
t maliou Hoigey and Vincent recommend a powder 1 (insisting oi 10 01 

fresh hypochlorite of soda and *10 parts ot bone acid. 

ULCUS INTERDIGITALE. 

This affection is not rare among natives. It was described in 1909 
by Castcllaui. whose work has been recently confirmed by Breinl. 
Martinez and Lopez. The patient complains of some itching 
between the toes, though no papules or vesicles are seen. After si 
few days a fissure appears*which rapidly deepens, and enlarges into 
a large oval ulcer with a»dull, dark red fundus and sodden-looking 
margins. There is practically no discharge whatever. The ulcer 
is generally very painful. The skin surrounding the ulcers does 
not show signs of inflammation. Under proper treatment the 
ulcer heals in a few days. The patient must remain at rest, washing 
the ulcer twice daily with a 1 per cent, carbolic lotion, followed by 
dressing with a bismuth-boric acid 'ointment 

Jiismuthi subnitratis .. ,.. xxx. 

Aculi Ixirici r .. .. .. . • • ■ gr- * v - 

Vaseline .. .. .. .. . • • • 


ULiUS INFANTUM. 

Historical and Geographical.— Under this name Castellani de¬ 
scribed a rather rare ulcerative condition of the legs met with in 
Ceylon children, both native and European. His researches 

have .been confirmed by various observers, among whom Gabbi 
.'’and Sabella in Tripoli. The condition is found in Ceylon, India, 
and North Africa. 
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Etiology.—'This is unknown. A bacillus which cannot be grown 
is the only germ present in most cases; but as to its aetiological 

*rdle nothing canbe said definitely. * 

X Symptomatology.—A reddish spot appears on some part of the 
leg. > TETie spot becomes slightly elevated, and shows a.ycUowish 
® . a_a Ti>a trsiimvich nnint hrfinks down. and a small ulcer 



yellow crust. II after some days tl.em.sl ^enjov^tlm ulc« 

Will be found muchlargeraml 1^ t | ndolflrfi ,. xc cpt on pres- 

half-crown piec£. J[ hc u J- . «f tir itus. The ulcer may be single 

sure. There may ^ c _i lumnhatic elands may become enlarged, 
or multiple. The 'ugmTOl^Phat |1J is between four 

On healing, a permanent 

whitish scar is left. 



sigo 


ULCERATIONS 


Diagnosis. —The ulcus infantum is differentiated frtm*ulcus 
tropicum by the less severe symptoms, by being almost always 
multiple, by the smaller dimensions of the sore, by the absence qj 
spirochaetes, and by the absence of any tendency to phagedaena. 
In contrast to veldt sore the ulcers are deep, and the crust very 
thick. Isio streptococcus is found. 

Treatingi}t.—Touch the ulcers with pure hydrogen peroxide once 
every other day, and dress them with simple boric acid lotion 
(2 per cent.). 

REMARKS ON ULCERS. 

Ulcerative conditions of the skin are extremely common in the 
tropics. They may be classified as follows:— 

1. Cutaneous leishmaniasis. 

2. Ulcus tropicum. 

3. Ulcus infantum. 

4. Veldt sore. 

5. Ulcus ixterdigitale. * 

6. Gangosa ulcers. 

7. Leprotic ulcers. 

8. Ulcers of framboesial origin. 

0. Elephantoid ulcers. 

10. Blastomycetic, sporotrichitic, acladiotic, and, gener¬ 

ally, hyphomycetic ulcers. 

11. Cancerous and sarcomatous ulcers. 

12. Tubercular ulcers. 

13. Syphilitic ulcers. 

14. Glanders ulcerations. 

15. Ulcers of pyogenic origin (pyosis tropica). 

16. Ulcers due 19 varicose veins. 

17. Undetermined chronic or subchronic ulcerations. 

The ulcerative conditions which may be considered as strictly 
tropical and well defined, such as Oriental sore, ulcus tropicum, etc., 
have already been described. The cosmopolitan ulcerations, such 
as the syphilitic ones and those due to varicose veins, show the same 
characters in the tropics as in temperate zones, except that very 
often, owing to their being neglected for a long time, they may 
present quormous dimensions, and may show secondary infections 
and become phagedsenic. Ulcers due to varicose veins are very 
com&on among rickshaw coolies,' who have to run and .stand for 
hours at a time. It is remarkable how quickly they heal in most 
cases in these coolies, if the patient is kept at rest for some time; 
whereas in temperate zones the healing of varicose veins ulcers is 
of very long duration.,. 
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Undetermined Snbcbronic and Chronic Ulcers. 

Knowledge o 4 this group of ulcers is scanty, but the investiga¬ 
tions of Strong, Stitt, Rho, Wherry, and Clegg, and others have 
thrown some light on this subject. Our experience tallies with 
that of Stitt, and we therefore consider that such ulcers may be 
roughly divided into three groups:— 

• • i 

t. Septic Ulcers—Ulcerations following on Neglected Wounds. 

2. Painless Chronic Ulcers. 

3. Diphtheroid Ulcers. 

Septic Ulc6ip~"-lJlcerations following on Neglected Wounds.— 

These are of pyogenic origin and often very large dimensions. 
They are generally of roundish or irregular shape, and may be very 
deep. The secret ion is abundant, purulent, and coni ains t lie various 
staphylococci. If the pus is removed, and a scraping taken fiom 
the fundus, the preparation will show numerous polymorphonuclear 
leucocytes and various cocci. These ulcers do not show tendency 
10 spontaneous chre. but heal quickly under art antiseptic treatment. 
We generally treat them with hydrargyrum perchloridc (1 in 2,000). 
The opsonic treatment also gives good results. 

Nichols has called attention to discharging sores in the Philippine Islands, 
called 'puente,' winch are produc ed by the natives applying some lime to the 
skin, and afterwards betel powder, with the object of counter-irritation. 

Painless Chronic Ulcers. —A small red scaly, slightly itching spot 
appears, generally on the legs, and gradually enlarges for about 
four to eight weeks, when the affected area begins to exude a serum 
which quickly dries into crusts. Under the crust ulceration slowly 
takes place. At first the ulcers arc shallow, and may have under¬ 
mined edges: later they are often punched out, and may become 
indurated. There is no pain, except slight pain on pressure, and 
the general health is not affected. Healing takes place under thfc 
crust, and lasts between two and twelve months. A pale cicatrix, 
with liyporpigmented margins, is left. 

As noted by Stitt, scrapings from the fungus show a prevalence 
of mononuclear cells, polymorphonuclears being practically absent. 
No pyogenic organisms are found. • 

Treatment .—The treatment is difficult. Cauterization docs very 
little. In some cases* thfi application of bismuth subnijratc. xcro- 
form, novoform, dermatol, and^firm bandaging is useful. In others 
a protargol ointment (5 to 10 per cent.), or a nitrate of silver 
(J.per cent.) balsam of Peru (1 per cent.) ointment is of advantage. 
Allantoin preparations may also be used. When the ulcers are 
very large and*atonic, skin transplantation may be necessary. 

Diphtheroid Ulcers.-— An angry red. painful spot, oft en surrounded 
by vesicles, appears on*the legs. Within a few hours—twelve to 
forty-eight—-the affected area is turned into a dark greyish or 
blackish membrane. If this membrane be removed, an ulcer will 
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be found covered with greenish pus.,. The membrane reforms . 
rapidly, and, apart from, the dark com#, k qlbsely resembles a'- 
diphtheria .membr^nfe? 1 these ulcers extend rapidly, but do hot* 
take, as a rule, a true phagedenic character. The margins afte^. 
seme time may become indurated, but do not show a punckl&but 
■ appearance. Scrapings taken from the fundus show numerous i 
‘•polymorpSonuclears. The course is. vesy long. These ulcers are 
with difficulty distinguishable from true ulcus tropicum except by 
the absence of Spiroschaudinnia vincenti Blanchard, j 

Treatment. —Excision is not to be advised, as in $titW and our 
own experience, when this has been done, additional lesions have 
appeared. Bier’s passive congestion method is^pdmful, and does 
not improve the condition. On the whole, the best treatment is 
to keep the ulcers well disinfected with a perchloridc lotion (i in 
2,000), occasionally touching them with pure hydrogen peroxide. 
Should the ulcers become phagedenic, the application of pure 
carbolic is advisable. 

* ’ GRANULOMA INGUINALE.' 

Synonyms. —Ulcerating granuloma of the pudenda, Granuloma 
Venereum (Brooke), Estliiomenc de la vulve. 

' Definition. —Granuloma inguinale is a chronic granulomatous 
affection of probable protozoal origin attacking the. generative 
Organs, from which it spreads to the inguinal regions and the peri¬ 
neum. 

History. --In 1896 Conyers and Daniels described a disease of 
the generative organs in both men and women in British Guiana 
which was very painful, disfiguring, and contagious. Daniels 
thinlqythat it was previously described by Maclcod and Maitland 
in India. Since then papers have appeared on the subject by 
.Ozzard, Galloway, Wiser, Donovan, Siebcrt, Flu, Martini, Gabbi, 
Sabella, Torres, Rabcllo, l’ijper, Mayer, Newham and Low, and 
many others. 

Climatology.— -It occurs in British Guiana, the West Indian 
Islands, West Africa, South Africa, India, South China, and Northern 
Australia; but is rare in Ceylon, Malaya, Sudan, and Central Africa. 

It' has been reported from Northern Africa (Tripoli) by Gabbi and 
Sabella. A similar or identical condition hac, rarely been met with 
in Europetend North r America. 

/Etiology. 1 —It appears in the genitalia of both saxes after puberty, 
but is rare after forty-five years of age. \ 

Donovan, .in 1905. described certain peculiar rod-like bodies ■ 
z p by I p, lying singly or in groups in mononuclear cells, obtained 1 
by scraping the sores. Donovan stated that the bdfiies looked 4 like * 
gigantic bacilli with rounded ends.' but lejt the nature of them on-. 
decided* Siebert, in 1907* carried out an investigation on material - 
anri&jfag from various countries, demonstrating the same Or 
si&ijar bodies., in all instances, but referring to them as dipiocotci. 
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MarkhaxnuCarter, in the parasites as * bean-shaped 

• bodies resem1^»g; j ^be^egaiiniforni stage ofa herpetomonas or a 
crithiding 1 and cairfe to the conclusion that the anection was due 
to a herpetomonas or a crithidium. , 

Flu, in 1911, in South America confirmed Siebert’s work, but 
considered the bodie'S to bacilli, with capsuh s, and not tocci. At 
the same time, however, he called attention to tlu- possibility of 
the bodiepxbeing a stage of a chlamydozoal infection. Martini, in 
1913, announced that he had succeeded in rulti\nting the germs 
described by Siobert and Flu on blood agar. He d.-*ci il»ed tliem as 
anaerobic, capsulated, Gram-neg:iti\e diplocu 11. and stated lliat 
he had succeeded in producing granulont.ita in mur by inoculation 
of cultures, though he failed with guinea-pigs .uul rabbits. In the 
same ye^r Aragdo and Viaima also staled t I1.1t lliey'liad succeeded 
in growing the bodies, whii li they c oiisidued to be ot bacterial 
nature, using the term ‘ caliinmato-bactei nun granuloma! is.’ Their 
work was confirmed by I)o Souza Araujo. 

Jt is very doufftful whether tlu* cultures obtained•hy*all these 
observers are in reality cultures of Donovan’s bodies. The inocula¬ 
tion of vaccines made from such culture.-, do 1101 induce any im¬ 
provement. 


Wise, in 1907, found 111 tlu* eruption spiruc hades resembling Treponema 
pallidum amt SpirobtJiaiidinnia rcjmigun, together with «mall Ixidics con¬ 
sisting of a Ihm capsule surrounding a c har unstained space, in the middle of 
which was a mrveil cluoinatir rod, wlmh was tlunuei jn the eeutre and 
club-shaped at oilier end. Jie tound imm Uu* 10 twenty live uf these in the 
leucocytes. Clelaiul confirmed Wise’s observations, and t.illctl tlu* spirochsete 
•S’. aboriginal it, Cleland. u/«i. 

Uosanquct confirmed the presemc of spircu hadis 111 sections, associated 
with numerous bai teria, lmt did not mnsidei the --puoi hades to be 
lugical agents of the atfe. tmn. Dr Sou/.i Aia*ijo obseived tlisit after the 
injection of sale arsan tin spiroc. h«etrs disappeared, lmt the condition did 1101 
get better; hem c lie came to tin. 1 urn hision that the spurn hades had nothing 
to do with the mtiology of the disease. 

Clelaiul and Hu kinlxitham, in njny, published luithei obieivalions on 
granuloma inguinale, and slated that" spuoe hades were present only in a 
certain number of cases, while thc\ constantly tound large numbers of diplo- 
baciliary bodies. Lu Dantei, in 1911, was still ul opinion that the malady 
was of tubercuiai ougni. 'lorrAinel Ka hello belie\ecl it to he a Jorin o^sporo- 
trii'hosis, and Greco a blastomycosis. 1’ijper, 111 a n*« cut mteiesting publics - 
tion, has definitely brought. I01 ward a chlamydozoon tin01^ , and considers 
that the variously shaped l<och^s desmbed by so many observers #re stages 
ot the same organism, a stage ot which, 111 I'ljpvi’s opinion, closely resembles 
the initial or elementary bodies desci ibfd liy i*io\\a/ok in the development of 
the Guarnieri lxnlu-s. 

Communicability.- Thu. disease is generally tmnsmitli-d by sexual 
intercourse, * 

Cleland states that in West Austialia the inalud^- is especially common 
among * gins’ (native women*,-and there is an idea prevalent among the 
white settlers that the girls become infected by connection with dogs, in wMich 
animals a condition similar or identical with granuloma venereum is said to bo 
found. Ernest Black, who lias made a thorough investigation, slates that 
Deland’s hypothesis is untenable. 
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Pathology. —According to GalIow3y«i« microscopical changes 
begin some distance from the lesion, ana consist <xf a round-celled 
infiltration into the upper regions of the corium. This induces 
the papillse to increase m length, thus producing the typical papule, 
and at the same time causes an elongation of the mterpapfllary 
processed©*the epidermis, until t hey are some eight or ten times their 
original length. 

The connrvtive tissue of the corium swells and disappears, and 
its place is taken by a round-celled infiltration, which consists of 
leucocytes, Uiuia’s plasma cells, mast, cells, and connective-tissue 
cells. Giant cells are 110I found. The leucocytes are the ordinary 
polymorphonuclear leucocytes, while Unna’s cells arc characterized 
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(Imoiii.i photograph l#y Suinhon.) 

by pbsse&sing a rounded nucleus, with a certain amount of sur¬ 
rounding protoplasm containing basophils granuhs. The conncc- 
tive-tisShc cells arclspiiulle-shupcd. The cells oi the cpidnmis are 
modified over the papule J»y besoming swollen, hyaline, and show¬ 
ing mitosis. The stratum granulosum fails to develop*its kcrato- 
hyalin granules, and eventually disappears halfway up the papule, 
as does the stratum corneum, so that on the summit the different 
layers of the epidermis cannot be diffi 11 litiatrd.* jjn,. 

Tliere is neither dtscation nor suppuration, but in the older parts 
ot the specimen the cells of the infiltration become swollen and 
dilappear, and in their place thin* appears cicatricial connective 
tissue, which causes the papule to shrink and the whole area to 
assume a scar-like appearance. 
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Symptomatology —The giaeritein tfie male begins on the penis, as 
a rule, as a papttfe or small nodule, which extends over skin and 
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the scrotum and the thighs, and from thence backwar^s*into the 
perineum and around the aims, into which it may pass. 

When fully developed, it appears as a mass of nodules or papules, 
without deep ulceration as a rule, but with’a thin, offensive dis¬ 
charge. In the older regions it shows some at t empt at healing in the 
formation of dense scar tissue. There is very liti le pain or pruritus. 

In the female the process begins as a papule on the labium minus, 
and then extendsjinto the vagina, along the perineum, around the 
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anus, and up the. rectum, and into the groins. The growth extends 
into the tissue between the rectum and the vagina, And may give 
rise to rectovaginal fistuke. The whole growth is also muefomore 
liable to ulcerate in the female than in the male. 

The lesions may becoihe Automatons, and present an appearance 
analogous to elephantiasis. 

Bonne and Verhagen have descrilicd a case m which the* disease after a 
time attacked the upper lip and ahu nasi. 

Varieties.— Daniels lays stress upon the fact that the disease 
varies much in diffhrent races. In negroes it is more granular, and 
spreads farther; in Indian^it is less marked; Fijians it is softer, 
and separate areas more common. ( * 

Diagnosis. —It is most likely to {be confused with syphilis, lupus, 
and epithelioma. From syphilis it can be differentiated by the 
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absence of >the secondary eruption and the inefficacy of mcTcurial 
treatment. Lupus i%very rare 111 such situat ions, y.nd in epithelioma 
the lymphatic glands would be early inleeted. In doubtful easel 
microscopical examination ol a piece* of the diseased tissue will 
enable the diagnosis to be. made from lupus as well as from 
epithelioma. 

Prognosis.— The disease as a rule does not affect the general 
health, but is extremely chronic, lasting lor years. 

Treatment.-- Tartar emetic, though not efficacious in every case, 
should always be given a thorough trial. The treatment is carried 
out in the same way as for cutaneous leishmaniasis (see p. 2173b 

Tartar oinetu was ln-t usvd jn giuuuluin.i inguiiinlv in 1913 by Aiago, 
Vianna, and l)t Souza Vuujo. flioinl and I’j ivsllcv<oniirmcd the work of 
these observeis'in a iase jii •\11.stu1l1.1, ami \eiv slioitlv alter Newham and 
Low in a f am- in Kuropi . Low, however, repoi ted Liter tin n complete lailure 
ol the tartar cincdie treatment in another use. 

Greig and Cuijel con.ivler that t.utar enutn benefits itu condition only 
when given in very large doses; according to them the drug a< K, not as a true 
specific, ljut aj> a general protoplasmic poison. * 

The best local treatment is radiotliciapy with X ra\ s wlm h has been iound 
quite sui eessful in Madras. If these are not available, antiscptn lotions should 
be applied, and then portions excised, or the diseased aieas may be scraped 
and then cauterized. Conyers ami iMmcls reiommcnd ihe application of 
an ointment of salicylic acid (gi. xxx.), ungueniuin <. rensoti (gi.). 

Certain observers (lnini to have had good results with saivarsan and neo- 
sal varsan. The tivhnujue of tin tieatment has luen dev ribed in the cliaptei 
on 1’nmlup it fu ■ 1.11 er doses of p.it.issim 1 iodide ,'re said lo be uscfi'L 

PAPILLOMA INGUINALE TROPICUM. 

Synonym. Acanthoma Inguimilc ((astellani). 

A peculiar papillomatous affection of tlic inguinal regions is not 
rare among Tamils. Fftrthcr experience will probably show that 
othei races are also affected. Women arc apparently more liable 
to the disease than men, inasmuch as. although the number of male 
patients in the Colombo Clinic and hospitals is much larger than 
the number of female patients, not a single case has been detected 
among men. • 

Symptomatology.- One or both inguinal regions aio occupied by 
extremely numerous tall iilifonn vegetations ol a pinkish 01 darkish 
colour. No ulcerative lesions an* prison*. 'l’here is neither pain 
nor pruritus. The general healt h does not seem to be affected. The 
affection is very chronic, and is-probably contagious, but nothing 
is known of the. setiology. I11 the cases so fai observed <110 genital 
organs of the patient Wire normal. and there was no history of 
gonorrhoea or any other venereal disease. 

Treatment. —The treatment is surgical- mnfival of the vegeta¬ 
tion by the knife affd cauterization. '{Jie palient, as a rule, how¬ 
ever,’will not consent to the operation. 
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CHAPTKR xrvi 


THE DERMATOZOIASES 

ClassiticatioiJ---IJ«-xajxMli- tlrnnulilrs- ('iceping eruption—(’inmate creeping 
eruption—Dermatitis macrogyralfi- -I'hilopurie ileiinatites—Auinne ilei- 
inatites—Cnpia llili tlram itcli--Si a hies— Nematode dermatites— 
Cestode ileiinatites Kefereiu.es. 


CLASSIFICATION. 


Tiie term ‘ derinatozoiasis,’ in the widest sense of the word, means 
any skin disease of e.niinal origin. hut it is usually restricted to 
indicate tlfose'skiu lesion*; which are caused by metazoan parasites. 
Used in this restricted souse, dennatozoiasis includes 


f. ih-xapode dermatites. 

II. Chilnpode dermatites. 

III. Acarine dermal it e*>. 

IV. Xenial ode dermatites. 

V. CcMode dermatites. 


I. HEXAPODE DERMATITES. 

The Ifexapodc- Dermatitis include the lesions of the skin caused 
by either the bites. the stings, or the presence of the larva* or the 
pregnant female of various spei ies of the IIexafacia. 

Tliese hexapodo dermatites mav be divided into four classes.— 

1. Dermatites caused by bites of the adult. 

2. Dermatites caused by blistering fluids exacted by the 

adidt. 

Dermatites caused by stings of*the adult. 

4. Dermatites caused by the presence and bites of the larva:. 

5. Derrnatitev’aused by the presenee'of the imago. 

j|i. Dermatites caused by Bites of the Adult. 

These lesions are most commonly due to bites of species of the 
families Pediculida: (p. 753); Clinocorida? (p. 762); Anthocoridac 
(p. 766); Reduvikkc (p. 767); Araditbc fp. 770); Qdicida: (p. 774); 
Psyehodidae (p. 806) ; g Simuliidae (p. 810). Tabanidae (p. 817); 
Muscidae (p. 831), and by species of the orders Siplionaptera (p. 837) 
and Hymenoptera in which comes the family Formicidae, or ants 
.(p. 222). 
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The biles pf these insects are either considered in pp. 223-226, or 
in the references given above, and need not be further considered 
except with regard to the Pediculidic. whinh cause the dermatosis 
called Pediculosis. 


Pediculosis. 

Synonyms. -Phtliiriasis, Vagabond’s disease. * * 

Definition.— Pediculosis is a term applied to the various lesions 
primary and secondary, induced by the bites of Pcdicithis humanus 
Linnaeus, 175K, Pedicuius corporis de (jeer, {177s, and Phthirius pubis 
Linnaeus, 175X (pp. 755 - 757 )- 

Remarks, —Podiculosi', is extremely common in the tropics, 
where it is an everyday sight to see the lower-class natives busily 
employed in killing the lice in their friends' heads. It is also 
commonly present in all armies on active service! and as lice, an; 
carriers of such diseases as typhus, relapsing fever, find trench 
fever, etc., they have assumed a very important position in the 
recent war. • , 

/Etiology. Pediculosis is due to the irritation faiwed by the 
venom inject ed during the bites of the t liree species of lice mentioned 
in the definition. 

Pathology. -The mouth parts of a louse consist of two tubes 
one inside the other: the outer chit hums tube, called the proboscis, 
is composed of the fused hihnun and labium, and is armed with a 
collar of minute cm veil booklets, while the inner membranous tube 
is composed of the maxilla* and mandibles, and is called the suctorial 
tube. When about to bite, the louse inserts its hard proboscis into 
a sweat duct, everts its small booklets, and thus obtains a hold 
upon the skin, ft then protrudes the suctorial tube, which it 
drives d**ep into the skin of the host upjil it reaches the blood. It 
is during this process that it probably injects the venom Irom its 
salivary glands, but the nature of this poison i-» quite unknown, 
although its presence is with icason suspected owing to the pruritus 
caused bv the bit es ol the lice. 

Having reached the blood, it proceeds to till itself to repletion, 
pumping the blood intq its alimentary canal by means of the 
c.liitburns pharyngeal pump. After feeding, it withdrawn its pro¬ 
boscis, and the blood tills up the orifice and coagulates, forming a 
minute red papule. 'Considerable pruritus is now felj, and the 
victim scratches vigorously h) relieve this sensation, and often 
produces marked excoriations,* which may become secondarily 
infected with the common pyogenic cocci, causing purulent lesions. 
Repeated biting, associated with injection of the venom, and 
constant scratching, leads to pigmentation of the skin, causing 
the so-called pityriasis nigra of Willmi, or jnelanodenna pcdiculis. 
Lf this process is continued, the skin becomes thickened and deeply 
pigmented, and forms the so-called ‘ vagabond's disease.' The pig¬ 
mentation is naturally not observable in very dark skins, and may 
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fcot be so entirely dependent upon the scratching as is usually 
stated, but may be, in part at least, caused by the venom. 

Symptomatology. —The essential symptom is pruritus, which 
need not be localized, but may bo general, accompanied by the 
presence of the minute papules with bright red centres, but this 
simple picture is generally complicated by the erythema or ex¬ 
coriations Sfjt up by the scratching induced by the pruritus, and 
this again may be complicated by the appearance of pustules, 
due to secondary pyogenic infections, which dry and leave scabs. In 
these cases the neighbouring lymph glands are usually enlarged. Very 
rarely may pediculosis give rise to general symptoms, such as fever. 

Varieties. —Three clinical varieties of pediculosis are described— 
viz., pediculosis capitis, pediculosis corporis, and pediculosis pubis. 

Pediculosis capitis is caused by Pcdicultis humanus Linmeus, 
1758, which, though usually confined to the hairy regions of the 
head, may rarely be found in other parts of the body. They are 
grey on Europeans, and brownish or even black in colour upon dark- 
skinned natives, and arc said to be yellow on Chinese, and orange- 
coloured on Hottentots. They often infect Europcftn ladies, prob¬ 
ably coming from the native ayahs, and thus a very dark pedimlus 
may be found on a fair European. They cause intense irritation of 
the head, and may give rise to secondary impetiginous lesions and 
enlargement of the lymphatic glands, especially those of the back 
of the head, and in very dirty people with long hair they may cause 
the peculiar condition of matted hair called ‘ plica polonica/ 

Pediculosis corporis. —This is caused by Pediculus corporis de 
Geer, 1778. These pcdiculi live in the clothing, especially m thick 
seams, and are therefore to be found on natives in'the region of the 
waist, where the clothing is twisted into a tliickish roll. In Euro¬ 
peans the most common site for their attacks is the back of the 
shoulders, where the small papules with the bright red centres and 
t{ie linear scratches may be seen. 

Pediculosis pubis.—Phthirius pubis lives wherever there are 
large thick hairs--viz., on the hairs of the pubis, or the eyelids 
or eyebrows, and of the beard and armpits. Here again it is accom¬ 
panied by the characteristic signs. In addition, Morrison’s spots 
or maculae ccrul£se may be seen in the fo*m of small, roundish or 
oval greyish-blue maculae, which are thought by some authorities 
to arise from the pigment on the thorax of the louse opposite the 
anterior pair of legs, but which more probably arise from the action 
of the venom. The reddish d< posits seen on the hairs are said to 
be the faeces of the parasite. The eggs may be seen as small, oval 
bodies attached to the hairs. 

Diagnosis. —The diagnosis depends upon the history of pruritus 
of a more or less severe type, usually worse in some given region, 
and by the appearance of scratches associated with the little papules 
and the discovery of the lice on the body or in the clothing, which 
must fee that usually worn by the patient. The rare diffuse pig- 
‘ mented forms of pediculosis may be mistaken feu- Addison’s disease 
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<?r the suprarenal form of malaria, but may be recognized by the 
finding of the lice, the non-diminution of the muscular power, 
and by the presence of the pruritus. Fnom scabies it may be dis¬ 
tinguished by the lack of lesions on the hands and wrists, and the 
absence of the sarcoptes. 

Treatment. —Pediculosis capitis maybe treated by soaking the hair 
with petroleum (care being taken not to approach flight), followed 
by a good wash with soap and water, the whole process being re¬ 
peated in twenty-four hours. Another method is to sponge the 
hair little by little with carbolic acid (1 in 40), or soak long hair in 
carbolic lotion (1 in 80) followed by a good wash with soap and water, 
and later by a lotion of acetic acid (25 per cent.), used to loosen the 
eggs, which are then removed by the use of a small-tootlied comb. 

Another mctiiod of killing t he parasites is by dabbing the hair with 
xylol, remembering, however, the danger of fire with this inflam¬ 
mable substance. 

Impetigo contagiosa may be treated by an ointment composed 
of ammoniated mercury (5 grains) and lard (1 ounce), and in 
children the hair may be cut and this oifttment. may be applied. 

Pediculosis corporis .—The clothing and the bcdcung must be 
disinfected by steaming or boiling, and the patient must have 
several large baths, with free use of soap and water, as well as a 
soothing calamine lotion (40 grains calamine to 1 ounce of water) 
for application to the irritated skin. I-ice destruction more 
fully detailed on pp. 1338, 1339. 

It is important to remember that the eggs ofP. corporis are often 
attached to th$ lanugo hairs. Merely cleaning the clothing is often 
useless. Rub or spray the whole body with paraffin and take a 
warm bath. 

Martini recommends a depilatory consisting of strontium sulphate 2 parts, 
zinc oxide r part, talc 1 part. Tins is miked with a little water and applied 
as a paste for ten minutes, when it is remttved and some olive oil used to 
soothe the irritation. 

Pediculosis pubis .—A white precipitate ointment (5 to 10 per 
cent.) or an ointment of oleatc of mercury (5 per cent., 6 drachmsl 
with ether (2 drachms) will kill parasites and ova, after which cala¬ 
mine lotion may be applied to allay the irritation. 

• t Cllnoeorosls. 

Bugs produce wlieals, with rentrai red spots surrounded by zones of hyper- 
aemia. A solution of menthol [5 grains in 1 oum e of rectified spirits) will 
relieye the irritation; or, if the area has been scratched, the application of 
A lotion of carbolic acid (1 in 40) is preferable. As regards prophylaxis, see 
* P- 765- 

Slphonapterlasls. 

Flea-bites aGre characterized by small red papules with dark red centres, 
and are to be distinguished from the marulo*)apules of enteric fever, which 
disappear on pressure. a The linen of a person probably suffering from flea- 
bites should be inspected for the brown faecal marks made by the fleas. Ebr 
further details, see pp. 857 and 908. To keep these pests away, some powdered 
camphor may be used. 
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Formlolasls. 

Ant-bites usually only procure local pain, inflammation, and swelling; but 
the larger tropical'ants may cause faintness, shivering, and even temporary 
paralysis by their bites, fn Ceylon the very small ants, which infest the beds, 
produce urticarial pomphi. These bites are best treated by applying a 
solution of carbolic at id (i in 20), anti as a preventative against ants infecting 
beds some powdered camphor may be dusted in the sheets (see p. 222). 

2. Dermatites caused by Blistering Fluids excreted by the Adult. 

The insects which act in this manner are the well-known ' blister 
beetles' (vide p. 226}, which must; the eruption called ‘Seasonal 
bullous dermatitis’ (synonym. Seasonal vosiculai dermatitis;, which 
we will now describe. 

Seasonal Bullous Dermatitis. 

Definition. --Seasonal bullous dermatitis is characterized by an 
epidemic of bulljc of varving’size and shape in healthy people at a 
definite season of the year. The bulla: or blisters are followed by 
sensations of itching, burning, or pain, and tire caused by blister 
beetles. 

Historical.- Beetles have been known to cause blisters and 
eschars on the skin since the days of Arehigenes. a contemporary of 
Celsus, or. according to other authors, since the time of Aretieus 
the Cappadocian. Pliny says that authorities differ as to the origin 
of the blistering fluid, some thinking that it comes from the mouth 
and others from the feet. Moffat, in 1634, wrote a long chapter on 
these insects, and Li mucus, Fabricius. and T.ntreifle gathered to¬ 
gether quite an amount of information on these beetles and their 
varieties. 

In 1890 Beauregard wrote**! large book on ' I.es Insect os Vesi- 
cants,’ but notwithstanding all this ancient and modern knowledge 
works 011 tropical medicine were singularly silent on tin* subject. 

In IQT2 P. I)n Silva drew atteni ion to an outbimk of this eruption 
among cultivators on the banks oi the rivers Sao Francisco, Ttapi- 
curu, and Jaeuricy, in the interior of Bahia, which was traced to a 
vesicant beetle, Padcrtis colnmbinus. In 1913 Adolf Eyscll men¬ 
tioned I*. peregrin us as tbe muse of the same eruption in the island 
of Sunda. in the Malay Archipelago. I n 1915 Rodham and Houssiau 
saw’ the disease in Leopoldville, in the Belgian Congo, and Bequaret 
at Boma. In 1916 P. A. Ross noted it at Nairobi, in British East 
Africa, and in 1917 Chalmers and King gave an account of its occur¬ 
rence in Khartoum, Anglo-Egvptian Sudan. 

AStiology. —The blisters are caused by tbe fluid which exudes from 
the joints of the legs, especially the so-called knee-joint of certain 
species of insects belonging to the order Cnleoplera Limwus, 1735, 
and to the families Staphylinidte Leach, 1817, and Cantharida Leach, 

• 1817. The following is a list of those known to cause the complaint, 
though doubtless many more insects can do so equally well:— 
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Staphyliilidee :— 

Feederus q,ot titnbinus tie Laporte, 183^ 
Feeder us peregrinus Fabricius, 3801. 
Feeder us cercbripundatus Epp (?). \ 

Cantharidev 

Epic aula sapphirina Macklin. 1845. 
Epicauta fomentosa Mackhn, 1S45. 


The seasonal occurrence is .due to the tact that the adult insects 
are only present for a limited period in the year, the remainder of 
which is occupied by the Ions and complicated development. 

Symptomatology.- So long as the insect merely walks over the 
skin, and is not irritated, it does no harm. If, however, it starts to 
crawl up tlie arm, down the neck. 01 up the trousers, it js soon 
annoyed bv the clothing and excretes the blistering liquid. 

If only a siiydl quantity ol this fluid is ejected, then only a single 
small bulla mav form, but if the insect mo\*es a series pf these may 
be produced. Tf. howexer. the blistering fluid is well rubbed into 
an area, then an eschar forms, with considerable surrounding irri¬ 
tation. Occasionally, instead of a series ot blisters, one long 
blister may extend a considerable distance along the forearm or 
down the back. 

Usually there- are no immediate symptoms, and it is only after an 
interval ot twelve to twenty-lour hours that an itching or burning 
sensation, or even severe pain, invites attention to the* affected area, 
when the blister or blisters, varying in size and number, as already 
stated, arc: In be found full of yellowish serum and situated on an ei\- 


thematous areola. 

As a rule the \ irtim does not see th* insect and may not remem¬ 
ber one crawling on him. and lie may beVntircly at a loss to account 
for the blisters. It is lieie that the diflicultv of diagnosis arises in 
that the practitioner may see only one or two cases, and at the 
moment mav not think about those insects. 

If pricked and carefully treated, they quickly,\anish and cause 
no lint her tumble: lmt*if they bin st. ami aie allowed to be 1 libbed 
by the clothing, they become raw. very tender, and painful a con¬ 
dition which mav last for days. * 

More rarely a considerable portion ol the bhsiernfg liquid ap¬ 
pears to get well rubbed iut*> one spot, and then a small white 
cscliaf is formed which may be surrounded by an extensive in¬ 
flammatory areola, with its surface raised above the central necro¬ 
tic area and covered wit li numerous small red papules. The whole 
region becomes very painful and tender, and some couple of weeks 
elapse before healing.is completed, wliifli •generally takes place 
without any cicatrization. Secondary septic infections* are rare. 
After being en evidence for some tliree to four weeks, the* beetles 
disappear and tlie epidemic ceases for the year. 
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Diagnosis. —The characteristic features' of season; 1 bullous 
dermatitis are as follows 

1. The sudden appearance of bullae, varying in size and number, 
surrounded by a certain amount of inflammatory redness. 

2. The persons in whom the bulla: are found are usually in 
good healthy and as a rule they sire unable to assign a cause for 
the eruption. 

3. The bulla: arc single or grouped together, often in a row. * 

4. There is no tendency to bilsiteral symmetry. 

5. In a given individual usually only one region of the body is 
affected. 

6. A number of healthy people living in the same place may be 
similarly affected at the same time. 

7. The bulhe onjy appear during si certain season of the year. 

The differential diagnosis requires to be made from the following 

accidents and diseases causing bulhe- 

1. Seasonal bullous dermatitis may be readily separated from 

the bullne caused by burns and scalds, and by chemicals, by the 
history of tlfe case. t 

2. It has also to be ditferentiated Ironi the various foims of 
Hydroa as follows:- - 

{a) It can be separated from the milder forms of dermatitis 
herpetiformis by the absence ot severe itching and of circulate and 
papular erythematous lesions, and by the absence of the tendency 
of the bullae to be grouped like herpes. 

( b) From the rare form of dermatitis herpetiformis called hydroa 
pruriginosa it can be diagnosed by the larger size of its bulla:, 
which do not appear in successive crops. 

(c) From dermatitis rccurrcns it can be distinguished from the 
hicmal variety by only appqfiring in warm weather, and from the 
festival in not being papulojvesicular in character. 

3. It may be differentiated from herpes zoster by the absence 
of severe pain, lasting for tlirec to four days before the appearance of 
the eruption, and by the non-distribut ion of the bulhe in Head’s areas. 

4. From Acute Pemphigus it is easily separated by the absence 
of the severe constitutional symptoms. * 

5. It can be recognized as distinct from dermatitis venenata, 

due to plants, by the absence of the marked a*£ema and erythema, 
which generally attack- the face, hands, anti genitalia, and by the 
presence of bulla*. k 

6 . It is easily separable from Dermatitis caused by mitrs, as 
these give rise to small wheals and vesicles, and not to bulla-. 

7. Ant and tick bites, stings of wasps, bees, scorpions, c< utipedcs, 
etc., are at once differentiated because the eruptionWn the present 
instance is bullous. , • 

As the eruptions described by Rodhain ancf Houssiau and by Ross 
are stated to be vesicular, it is possible that these may be differen¬ 
tiated clinically from this bullous type, while it certainly is not 
so severe as the eruption described by P. Da Silva, in that ulcera- 
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tion and cicatrization are absent, but perhaps these may be only 
differences in details and not in essentials* 

Prognosis. —This is good. Cases recover fairly rapidly and as 
a rule without cicatrization, hence the outlook as regards rapidity 
of cure and the absence of scarring is good. * 

It will, however, be remembered that P. Da Silva dq^Qribes a much 
severer form of dermatitis than that mentioned here, and that 
this w£s followed by cicatrization. 

Treatment. —The best treatment is to prick the blister and apply 
a dressing of 1 in 80 carbolic acid, but the majority of the victims 
just let the lesions alone, and they heal up rather more slowly than 
when treated and are more painful. If they become rubbed, they 
are often very painful. 

3. Dermatites caused by Stings of Adults. 

Stings are. mainly caused by species belonging to the* family 
Apidie of the Hymenoptera, which includes the bees and wasps. 
A description 8 i these stings will be found oft pp. zuj 222. 

a 

4. Dermatites caused by Larvae. 

The larva; of various species of the; (Eslrida; and Muscular are. 
compelled to undergo their development in the skin of some warm¬ 
blooded animal, and as these arc plentiful, as a rule the flies do not 
attack man, who only occasionally suffers from their effects, and 
when he does the pathological condition is usually named dermal 
myiasis (p. 1631). Other larvae—as, for example, that of Auchmero¬ 
myia luteola Fabricius, T.805—are blood-suckers. 

Bi.oun-stn king Dip muons T„\rvjE. 

Only a very few blood-sucking dipftrous larva; are. known, and 
these belong to two genera, which ma\* be distingtiislu-d from one 
another as follows:- - 

A. Abdomen long and narrow, with unequal segments and 

distinctly longer than the thorax— Auchmeromyia Schiner 
and IScrgenstamm, 1811). • 

B. Abdomen short and broad, with equal segments and but 

little longfr than thorax —Charomyia, Roubaud, 1911. 

There arc two species belonging to the last-named gerflis—viz:— 

m Clueromyia charophaga Roubaud, 1911. 

Cheer omyia bo net i Roubaud, 1911. 

Neither are known to attack man. They live in the. burrows of 
the wart-hog And the ant-bear in the Sudan. There are also two 
species belonging to Auchmeromyia —viz:-*- • 

Auchmeromyia luteola (Fabricius, 1805). 
Auchmeromyia preegrandis Austen, 19x0. 

Both these may attack man. 
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Auchmeromyia luieola (Fabricius, 1805) lays its eggs in soil con¬ 
taminated with faecal matter or urine around or inside native huts 
in the Congo (hence its name Congo floor maggot). Central and 
Northern Mozambique, Eastern Transvaal, East Africa, Nyassaland, 
and Kordofan. The larva, escaping from the egg, seeks the cracks 
and crevices in the mud floors oi these huts or pass into dirty native 
mats. When hungry, these larva* are thermotoxically drawn to a 
temperatuie of 38" C., and hence they attack man. both biting and 
sucking blood. When replete, t he researches oi l<oul aud show that 
they are no longer Ihmnophilus. I'nder favourable conditions the 
larva: become pupa* in some hfneii days, but undir unfa\ curable 
circumstances larval existence max b<- prolonged lor m vuity-six 
days. Only the larva* are blood-siu*keis. and they may be killed 
by sprinkling the floor with Jeyes’ fluid. 

Auchmeromyia prtegrandis Austen, ioio, is louml in South Africa. 

IURir.VlINC LHPIDOPIHHOI'S I.AKV.E. 

The larva: or caterp/Ilai s> of many geneia oi LepxYopt era are well 
known to possess tegumentary glands, winch secrete an irritating 
fluid, which passes from the gland to hollow hairs. These are the 
instruments by which the caterpillar injects this fluid into the skin, 
causing erythema and irritation. 

White gives long lists for Europe and America, while Wellman has 
studied the subject in Angola, where he mentions larva: belonging 
to the Arctiidae. Limacodida:, and Liparidte, and gives details con¬ 
cerning one—viz.:— 

Ochipia is a native name signifying ‘ that which burns,' and is 
applied to the larva* ol the, tiger-moth, which is very irritating. 

Ikkitatim. Coleijptekoi's Larva*. 

Wellman says that in Angola there is a coleopterous larva called 
Ochisia [Noli me tangerc), which possesses bristles which can pene¬ 
trate into the sole of the foot ami cause pain, inflammation, and 
sloughing. It is related to the genus Jjrilns, of tlit* Malacodeimata. 

' PliKMAI Ah IASIS. 

This subject has been discussed in Chapter LXVJI., p. H131. and 
need not be- further mentioned, except to in*, itc attention to Jbiior’s 
work, published in 1740. entitled ‘ I)e generation'* insectorum in 
corpore humane,’ and Clarke’s paper in 1797 to the Lmna-an Society 
of London, establishing the relationship between the larva- afid the 
adult insects in the (Estridic. Smith’s paper at the 1881 Inter¬ 
national Medical Congress is also of interest. 

1 Creeping Eruption.. 

Synonyms. —Larva migrans. Bulgarian : Nova Bolest, Pulziasta 
.Bolest. German: Hautmaulwarf. Northern Nigeria: Larbish or 
(Erbiss. 
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History.— Tfiis disease was first described /by A. Lee in 1875, 
Later on, Procke* Blanchard, Topsent, Fiillcbprn, Macfie and others 
nave recorded several cases. It is not rare in some parts of Europe, 
Africa, and Asia, and in South America. We have seen numerous 
cases in Ceylon. It is extremely .rare in North America. 

AStiology and; 'Pathology. — L;ir vec of the genera tyutrophilus. 
G. hamorroidaiis and G. nasalis, (Eslromya satyrns, Hypoderma 



Fig. 806.—Larva Migrans. 

• 

bo vis, and * 7 f. lincata have been found in several cases. In others 
no larva whatever wasjfound. Looss states that (the same clinical 
picture may be caused occasionally by a nr y lost oma and strongy- 
ioides '(Anguillula) larvae, or even by an inanimate 'object like <a 
piece of horsehair. • 

Symptomatology.—The eruption is characterized by the presence 
of a narrow raised red line, | to 1 inch broad. This line extends 
daily one or several inches, and is generally sinuous, but may be 

X39 
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straight. While the advancing end progresses, the opposite er.d 
slowly fades away. The duration of the malady is long—generally 
several months, but occasionally two or three years. There is much 
pruritus. 

Treatment. —Hypodermic injections of various disinfectants 
have been ;ricd with little success. Hutchins recommends a 
cocaine injection, followed by the injection of I or 2 drops of 
chloroform. 

Cireinate Creeping Disease. 

In Ceylon cases are met with of a peculiar eruption, which is 
possibly of the same nature as the creeping disease previously 
described, though larv?e were not found. 

The condition is characterized by the presence on the back of 
the hands of a ringed eruption, with markedly elevated, thick, * 
angry, red borders. In all the cast's the eruption started suddenly 
after the patient had been gardening and handling turf. There 
may be one ring on several. The skin inside th 3 rings is normal. 
The rings expand exrcntrically. The patients complain, of the 
extreme irritation, and in all the cases stated that they felt some¬ 
thing creeping along the red circles, as though a worm had got 
inside in handling the turf. The duration varies, but it generally 
does not exceed two or three weeks. 

/Etiology.—The eruption does not appear to be a form of derma¬ 
titis venenata, due to touching certain plants and vegetables. 
Possibly it is due to some larva entering the skin, but so far the 
search for larva; has been fruitless. No trichophyton-like fungus 
is present. J 

Treatment. —Liq. pli.mbi and other soothing applications are 
generally useless. The,best results are obtained by continuously 
applying on lint a diluted alcoholic solution of resorcin:— 

Resorcin 31. 

Sp. rect... Jii. 

Aq.dcst. ad gxii 


Dermatitis Macrogyrata. 

Dermatitis macrogyrata is a rare condition found in Ceylon and 
South India, of unknown causation, iiuT characterized by the 
presence on the palms of the hands of one or two very large gyra¬ 
tions formed by scaly and crusty’lesions. On removing t}ie crusts 
and scales a.broad shallow furrow can be seen situate in the„epi¬ 
dermis. The eruption is associated with pain, sometimes severe, 
but there is seldom any pruritus. The condition $ most persistent, 
and in our cases neitfyjr fly larvae could be found nor fungi isolated. 
In none of our castes was there history of syphilis, and potassium 
iodide and mercury had no effect. The treatment is most unsatis¬ 
factory. Antimycotic'substances, such as chrysarobin and tincture 
of iodine, have no effect. The application of a lotion of liquor 
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plumbi (3ii.), tincture of opium (3i.) diluted with 8 ounces of water, 
•pr of dressing soaked in o-5iper| cent, oflresorain, may cause a slight 
improvement. 



Fig. 867. —Dlumatitis Macrogyrata. 


5. Dermatites caused by the Presence of the Imago. 

At times the impregnated |fcmalo insert burrows inlo the* skin 1 
while the eggs mature. # 

A good example of this is Dcrmatophilu & penetrans Guerin, 1^38. 

Dsrmatophiliasis (Jigger 1 ). 

Synonyms.- Nigua (Honduras), Cliiquc (Salvador), Chica (Colum- 
bia), Bicho, Tunga (Brazil). Pique (Argentine), thique (French 
Colonies). • * 

Definition.— Dermatophiliasis is the invasion of the skfti and 
subcutaneous tissue by.th^ pregnant female jigger -{Dertnalophilus 
penetrans). * • 

Remarks.- -The home of the. jigger is in tropical America, from 
23 0 N. to*28° S., but it and its wanderings over the world have been 
sufficiently described on p. 862. Al present it is found in South 
America, West and East Africa, Madagascar, Uganda. India, and, it 
is said, China. ♦ 

Pathology. —The pregnant female jigger pierces the skin obliquely 
near the nails and between the toes, but it may occur in any part 
of the foot, and even on the arms, scrotum, and face. All but*the 
last two segments are embedded in the skin. These last segments 
plug the orifice and discharge the eggs. 
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Symptomatology. —The symptoms begin with itching and irrita¬ 
tion, generally in soipe part of the foot, especially the toes, and 
often under the toe-nail. On inspection, a small dark dot (the lasf 
two abdominal segments of the parasite) is noticed in the skin. If 
left alone, painful inflammation and suppuration develops around 
the distended abdomen of the parasite, giving rise to a swelling 
which may attain the size of a small pea, in the centre of which is 
seen a depression containing the black dot, and, finally, ulceration 
takes place, and the body of the parasite is thrown off, but not 
until all the eggs are laid. 



Fig. 868.—Dermatophiliasis. (After Newstead.) 

a, Group of jiggers; b, isolated jiggiri; r,« pits left by jiggers; 

d, lateral view of jiggers deep in the skin. 

»■ 

When the parasite hasbeen dislodged by t refitment or suppuration, 
a small ulcer is left, which is very liable to septic or other bacterial 
infections. These infect ions may lead t o phagedama, gangrene, and 
tetanus. When the feet arc badly affected, walking is impossible, 
which is of especial importance in carriers and native troops. 

Treatment. —The treatment is t he careful removal of the little insect 
with a clean needle, after rubbing weak carbolic ointment (i per cent.) 
or lotion (i to 2 per cent.) into the foot, and cleansing and dressing the 
little wound antisepticaUy wilh a lotion of perchloridejjf mercury. 
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la cases of h%avy infection, Quir6s recommends the use of petroleum, or 
of an ointment consisting of salicylic add x part, ichlhyol 4 parts, vaselin 4 
•parts. • * 

Prophylaxis. —Prophylaxis consists in keeping the house clean, 
and pigs, poultry, and cattle kept away therefrom. High boots 
should be used, and especial care should be taken not to go to a 
ground-floor bathroom with bare feet. The feet, especially the 
toes and under the nails, should be carefully examined every morn¬ 
ing to see if any black dot can be discovered, when the jigger should 
be at once removed, and in this way suppuration will be prevented. 
It is advisable, also, to sprinkle the. floors with carbolic lotion, 
Jeyes’ fluid, or with pyrethrum powder, or with a strong infusion of 
native tobacco, as recommended by Low and Castellani. 

II. CHILOPODE DERMATITES. 

Centipedes, when they bite, cause local itching followed by intense pain, 
which spreads over the whole limb when the bite is on an extremity. A red 
spot appears at the site of the bite, and this enlarges find becomes black, and 
is sometimes associated with lymphangitis, adenitis, head&che? vomiting, 
dizziness, irregular pulse, and mental anxiety. 

The treatment is to bathe the parts with a solution of ammonia (1 in 5 
or 1 in xo), and to applv a dressing of the same solution, anil if there is much 
swelling an ice-bag, while if the pain is severe, an injection of morphia may be 
necessary; while later, fomentations are required lor the lo«al inflammation 
(secalso pp. 217-218). 

ID. ACAR 1 NE DERMATITES. 

The A carine Dermatoses include the skin lesions caused by the ticks 
and mites. The tick bites arc described on pp.215 and 217. The mites 
(pp. 690-693 and 724-732) which most commonly attack man are:—- 

Dermanyssina;. • 

Dermanyssus gallika tie Geer, 1778.. 

Dertnanyssits hirudinis Hermann, 1804.- -These mites produce 
a papular eczematous dermatitis in poultryincn. 

Holothyrus coccineUa Gervais, 1842, cause a swelling in the 
part attacked. 

Trombidid^e. • 

Microtrombidium akamushi Brumpt, 1910, is the cause of 
Tsutsugamuslfi disease. 

Microtrombidium holosericeum Lmnanis* 1746, ha* a larva 
(Leptus autumnalis) whfcli causes irritation in England in 
‘the autumn, and is called the harvest mite. As a fairly 
effective preservative for this pest the following may be 
used:—Oil of lavender IF^viii.. spirit of camphor Ityxxx., 
oil of eucalyptus 3i., soap liniment ad hi. 

Trombidium tlalsahuate Leraaire, 186/, is* a he tlalsahuate of 
Mexico, which, with the allied species called the*balata 
mite of the Guianas, are well-known plagues, burrowing*into 
the skin, and causing intolerable itching and painful little 
blisters; but the zoological names of these, as well as of the 
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* pou d’agonte' of Guiana, the' niaibi' of New Granada, the 
‘ Colorado ’ of Cuba, the ‘ mouqui' of Para, and the ‘ bfite 
rouge * of Martinique and Honduras, are’not known. * 

Trombidium wichmanni Oudemans, 1905, is the genone of 
Celebes, whose larvae attack man, burrowing into the skin 
as just described above. 

Trombidium vandersande Oudemans, 1905, is the. gonone of 
New Guinea, which acts like T. wichmanni. , 

The Leptus stage of an unknown Trombiditm is reported 
in North Queensland. 

TETRANYCHIDAJ. 

Tetranychus molestissimus Wcyenbergh, 1886, causes severe 
itching in the Argentine and Uruguay during the months 
Decepiber to February, by thrusting its hypostome into 
the skin, and thus causes ‘ Bicho-colorado itch.' 

Eupopidaj. 

Tydeus moleslus Monies, 1889, is the cause of * Guano itch.' 

TARSqpTEMIDE. ’’ * 

Pediculoides ventricosus Neuport, 1850. is the cause ef 'grain 
itch,’ and being a parasite of the pink bollworm of cotton, is 
found in cotton infested with this pest, and from this 
source has attacked persons handling the infected cotton in 
Egypt and England. 

Tarsonemus uncinatus and T. intectus are also known to 
attack man. 


Tyroglypiiide. 

Tyroglyphus longior Gervais var. caslcllanii Hirst. 1912, is the 
cause of ‘ copra itch.’ 

Tyroglyphus siro Linmeus, 1758, and Alcurobis jariiUB de 
Geer are believVd to be the cause of 
vanillismus. 0 

Glyciphagus prunorum Hermann is tlic 
cause of * grocer’s itch.' 

Rhizoglyphus parasiticus Dalgetty, 1901, 
is the cause of a type of so-called 
, ‘ coolie itch ’ of the feet. Bell states 

that it causes a large circular super¬ 
ficial sor$ on the sole of the foot. 

‘This is produced, by numbers of the 
parasite invading the skin. 

Sarcoptide. 

Sarcoptes scabiei var. hominis Linnaeus, 

1758, is the cause of scabies in man. 

In addition t$> this common parasite, 
there are several varieties, usually 
occurring in the domestic animals, 
which may at times attack man— e.g., Sarcoptes scabiei var. 
canis, found in the dog; S. scabiei var. ovis in the sheep; 



Fig. 869.— Rhixogly- 
• phus parasiticus: 
Maie. 

(After Dalgetty.) 
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S. scabiei var. equi in the horse; 5 . scabiei var. sifts in the 
pig; 5 . scabiei var. auchenus in the lama; S. scabiei var. 
cameli in the camel. « 

Notoedres cati var. cati Hexing, 1838, found in cats, may occur 
in man. 

Demodxcidjs. 

Demodex foUiculortm Simon, 1842, is said to be tl& cause of 
certain inflammations in seborrheea. Some authors con¬ 
sider them to be of importance in the carriage of certain 
diseases, such as leprosy and cancer. 

Rater A carina, which attack man occasionally, are Trombidium 
striaticeps Heim and Oudcmans, 1904, on fowls and dogs; T. ameri- 
canum Riley and T. irritan ; Metatrombidium poriceps Heim and 
Oudemans, 1904, on fowls and dogs; Microirombicfifam meridionals 
and M. pusillum Hermann. 


* Copra Itch. , 

Definition. —A very pruriginous dermatitis, found fn people 
handling copra, and caused by Tyroglyphus longior Gervais ,vai. 
casteUanii Hirst (p. 729). 

Historical and Geographical. —This dermatitis was described by 
Castellani in 1911, who observed it in Ceylon in people handling 
copra, and considered it to be due to an acarus-like parasite, swarm¬ 
ing in many samples of copra. He sent the specimens of the para¬ 
site to Hirst, who described it as a new variety of Tyroglyphus — 
Tyroglyphus longior Gervais var. casteUanii Hirst. 

Castdlani's researches have been recently confirmed by Graham 
Little, Whitfield and Ditlevsen. 


AStlology. — The 
mite is present in 
huge numbers in 
certain samples of 
copra, and may occa¬ 
sionally be found on 
the skin of the 
patients, but remains 
on the skin only 
temporarily, as it 
does not bury itself. 
It apparently induces 
the'dermatitis in the 



Fig. 870.—Microphotograph of thb*Tyrogly- 
mus of Copra Itch, (x 40.) 


same manner as Pediculoides ventricosus 


Neuport, which lives in diseased cereals, produces an eruption in 
persons handling such cereals. 

Experimental Reproduction. —When copra djust containing the 
mite is rubbed into the skin, itching frequently begins very abort ly 
after, and twenty-four to forty-eight hours later an extremely 
pruriginous urticarial or papuloid eruption often develops. The 
same resu^ is obtained by picking the mites out of copra dust and 
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placing them (alone, without any dust) on the skin under a covering, 
such as a piece of lint kept in place by a bandage. The pustular 
stage did not occur, b&t this being due to scratching and secondary 1 
pyogenic infections, there was no time for it to develop, all the 
people refusing to go on with the experiment after the second day. 
Some individuals seem to be unaffected by the presence of the 
mite or tfte<copra dust containing it. 

Symptomatology. —'flic hands, arms, legs, and 'sometimes the 
whole body except the face, present fairly numerous, very prurigi- 
nous papules, often covered by small, bloody crusts due to scratch¬ 
ing; papulo-pustules and pustules tire also generally present. The 
eruption has no tendency to spontaneous cure while the patient 
goes on working in the infected mills. 

Diagnosis. —On superficial examination the condition may be 
easily mistaken for scabies, but burrows are not present and the 
two parasites arc very different. 

Treatment. —The best treatment is the daily application of 
/J-naphthol ointment (5 to 10 per cent.). The action 111 these cases 
cannot b# compared*to what takes place in scabies, because in copra 
itch the acarus-like parasite remains for only a short time* on the 
body, and in most cases when the ointment is applied at night the 
mites arc no longer there. It may act as an antipruritic antiseptic, 
and in this way diminish scratching and secondary pyogenic in¬ 
fections. It is probable also that a small amount of the ointment 
may remain on the skin after the morning bath and be repellent to 
the mite, in this way preventing the daity reinfection which other¬ 
wise takes place. 

Grain Itch. 

Synonyms. —Straw itch, Jiarley itch, Dermatitis Sihamlx-rgi, Urticarioid 
Dermatitis, Dermatitis Ditrojxmolus, Aureoveridis, Acara Dermatitis urti- 
carioidcs, Schambcrg’s diseastf, Straw-mattress disease, Cot toil-seed Dermatitis. 

■ Definition. —Grain itch is a dermatosis caused by Pediculoidcs 
ventricosus Neuport, 1850 ( vide Figs. 343-345, p. 728). 

History. —During the last fifty to sixty years this disease has bc<n 
recognized in Europe, but only since 1001 in America, when Scham- 
berg described^!. In 1909, Goldbergcr and Scliambcrg found that 
it was,caused by the same mite as in Europe. Since 1914, when 
Willcock drew attention to the matter, it has been well known to be 
present in cotton sccyi infested with the pink ftollworm, of which it is a 
parasite, find from which it lias passed t o man t o Egypt and England. 

Climatology. —It is found in Algeria, where it is commqn, and in 
other parts of Northern Africa, in Italy, and it is said to occpr in 
India. Cases have also been recorded from France, England, Austria, 
and Germany. I11 France there was an epidemic as long ago as 1850 
in Bordeaux. In 1867 some cases were found in the department of 
Indre and in 1872 in the. Canton of Crcom 

AJtiOlogy— The disease is caused by Pediculoides ventricosus 
Neuport; which usually feeds upon the wheat-straw worm (Isos'oma 
..grande Riley), the joint worm ( Issoma tritici Fitch), the Angou- 
)mois grain moth ( Sitoiropa cerealeUa) and the caterpillars of the 
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cotton moth {Gefochia gossypiella). The mite attacks people; it 
attaches itself to the skin by its sucking discs and daws, and prob¬ 
ably injects solne irritaing substance into the skin while attempting 
to obtain nourishment. 

Symptomatology. —The mite causes an urticarial and papuloid 
eruption on the breast, arms, face, neck, and shoulders of persons 
handling corn and barley, or cotton seed, which has no*tendency to 
spontaneous cure while the people continue to handle the infected 
grain. The symptoms begin after an incubation of twelve to sixteen 
hours with itching and the appearance of wheals surmounted by 
vesicles, which are usually about the size of a pin’s head. These 
vesides may at times pustules in a few hours. Severe cases show 
febrile symptoms, vomiting, and albuminuria. 

Diagnosis. —The presence of an eruption somewhat resembling 
lichen urticatus in people handling grain or strati'' or cotton seed, 
or sleeping on new straw mattresses, should always arouse suspicion 
of the presence of this mite, and search for it should be made in the 
grain or straw or cotton seed. , 

Treatment.— The treatment consists in removal* of tilic cause 
i.e., of handling the infected grain—and the application of soothing 
lotions, such as calamine lotion, or a dilute carbolic acid or acetic 
acid lotion. 


Scabies. 


Synonyms. —Scabrities, Psora (term wrongly applied), Itch, 
Courap (—itch Bonlius), Scabies indica (Sauvages), La gale 
(French), Kraetze (German), Sarna (Madeira), Scabbia (Italian). 

Definition. —Scabies is an infection of the superficial layers of the 
skin by the female of Sarcoptes scabiei var. hominis (Linnaeus, 175 °)* 
which, making a minute opening into the horny layer, forms a 
burrow more or less parallel to the surface, and in so doing causing 
itching. Secondary lesions arc vesicles .(of which the most typical 
is at the far end of the burrow, immediately beyond which lies the 
acarus), scratches, scabs, pustules, and a superficial dermatitis. 


History. —Aristotle appears to have known the itch insect, but if this is true 
the knowledge was lost, antUeertainly Avcnzoor in the twelfth century deserves 
the credit for discovering or rediscovering it. Sealiger, in 1557, flescriDea it 
as being globular in form and so minute as to be scarcely perceptible. He says 
that the people of Turin called it scirro, while in Gascony it was knownas 
brigant. He also described the burrows, and in * Kxercitatio *94* “ e Subu- 
libus,' numero 7, he states that w^cn extracted it shows a certain amount 01 
movement, and when crushed between the nails causes a slight noise sna 
emits a little fluid. After this it was described by Ingrassius of Naples, toy 
Gabucinus, by Tobertus, by Aklrovandus, but more especially by Mounet 
in his* lnseelorum,' completed in 1589. In 1654 Hauptmann, who called the 
acari ‘ Reitleisen,’ published the first figure of the mite in 1654 ana again in 
1657. He was followed by Haffenreffer in i6bo, by Heintkc in 1 (>73, who gave 
extraordinary illustrations of the arachnid, and by^Ettmuller m 1682, 
illustrations are recognizable. In 1683 Bonomo and Cestom published their 
letter to Redi on the subject, and in 1702 this 

Mead befpre the Royal Society,and published in the_ Philosophical Transactions. 
Bonomo described and figured the egg. He was followed by Morgagni m hxs 
dttv-fifttoletter, Book IV., by Bonanni in 1691; by Lnmsras in 1767. who 
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named it A cants in his * Systema Nature,' calling it Acants exutccrans, tat 
earlier in * Entomologia Faunas Suecicae ’ he termed it Acarus humanus i tub 
cutansus, and in the thirteenth edition of the' Systema/ 1788, Acarus sire » 
separated from Acorns sct&iei. It was described by Schateff e r in 1766, by 
De Geer in 1778, by FabricinBin 1780, by O. F. Muller in 1776, and by LfctreUle 
as Sarcoptes hominis ; by Baker in 1744, by Casal in 1702, by Wichm&n in 
1786, and by*Adams in 1905. Adams says that in Madeira there is a disease 
due to ou$ocs which is not itch, being associated with fever, but is due to a 
small animalchle. Excluding the observations (sic) of Gates we. next come to 
Gras' pamphlet which appeared in 1834, and to Raspail’s work which was also 
published in the same year, and winch established firmly the belief in the 
arachnid. 

In 1861 Fucrstenberg wrote, a monumental work on the subject 
entitled ‘De Kratzmilben der Menschen und Thiere.' Finally, 
in 1915, Charles Singer wrote an interesting history of the small 
animalcule. Notwithstanding all this scientific work, the derma¬ 
tologists were for*long sceptical as to the causal action of the small 
parasite— e.g., Bateman—but Erasmus Wilson, in 1842, was quite 
clear on this point. 

Climatology.—Scabies is known all over the world, and {has local 
names in all localities.' It is very common in the tropics, and is more 
frequently met with in the low country than in the hills. 

/Etiology.—The causal agent is the mite Sarcoptes scabict var. 
-hominis (Linnaeus, 1758), which lives on the surface of the skin, but 
after impregnation the female burrows into the epidermis, making 
a little orifice marked by slight fraying of the horny layer. From 
this orifice it slowly works its way more or less parallel to the skin, 
but penetrating deeper and deeper. In so doing it deposits faeces 
and eggs along the burrow, while the mite itself lies buried in the 
horny layer at the far end of the burrow and just beyond a small 
vesicle, which often marks its position. It may be obtained by 
opening the burrow by means of a fine needle until it reaches the 
grey speck which marks tie mite, which can then be extracted. 
The female finally dies in the burrow ^and the males are believed to 
expire after copulation, brtt the species is kept in existence by the 
eggs, wliich produce six-legged larva; in some four to eight days. 
These moult several times, and then become the eight-legged nymph, 
without fully developed sexual organs, which finally becomes the 
sexually mature* mite. The adult femalo is 330-450 microns in 
length, bfit the male is smaller. 

More rarely ‘ scabies ’ may be caused by the.mite belonging to an 
animal, bub the infection in tbis instance does not last long. 

* The vesicles and the irritation are thought to be caused by ex¬ 
cretions from the mite. • 

Infection generally takes place by contact, and hence is more 
common among the poor, who are crowded together, whereas in the 
fetter classes it usually begins about the generative organs, and is 
/jtfennlly thought to be*sp»ead by sexual intercourse. 

-Symptomatology. —The primary symptom is itching, especially 
When Vans and when in bed, while the first clinical sign is a small 
■. lipe on the surface of the skin, and which may be reddish. If this 
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lirfe is carefully examined with a lens the orifice of entry may be ; ' 
found as well as a minute vesicle at the farther end, but this may 
be absent. Just beyond the end of the burrow a small body of 
greyish glittering appearance may be seen in the depth of the epi¬ 
dermis if examined by means of a lens. This body is the mite. 

In addition to these primary lesions secondary signs may be visible 
in the form of scratches, papules, pustules, and everts eczematous 
patches 

_ The primary sites are between the fingers, the wrists, the ulnar 
side of the hands, the elbows, the front of the armpits, the nipples, 

, the umbilicus, the penis, the gluteal regions, and between the toes. 

In the tropics in cleanly people it is often confined to the scrotum. 
Diagnosis. —The characteristic signs arc the burrows and the 
distribution of the eruption, while the basis of the diagnosis is the 
discovery of the mite. 

Treatment.—Order the patient to take a hot bath and to scrub 
himself all over with soap and water, and then to rub all over the 
body sulphur-ointment of the British Pharmacopoeia from the * 
margin of the hairy scalp to the soles of tlie feet.» Next day only 
the face is washed, and that night more ointment is rubbed in, and 
the same treatment is applied another night. Then on the fourth 
a hot bath is taken and all the clothing and bed linen changed! 
the old underclothing and bed linen being disinfected by being placed 
in boiling water. 

This usually cures the eruption, but a recurrence m$y occur in 
about a week if any ova have survived, and may require a repetition 
of the treatment. 

The sulphur ointment may cause a slight dermatitis with itching, 
which may be mistaken for a recurrence of the affection. In order 
to cover the odour cf the sulphur a few drops of oil of lavender may 
be added. * 

Prophylaxis. —Every person suffering from itch should be care¬ 
fully and promptly treated in order to avoid epidemics. 

The horse, sheep, dog, cat, wolf, fox, pig, poultry, and many other animals, 
suffer from scabietic conditions due to mites more or less closely allied to the 
Sareoptes scabiei of man. These mites may occasionsjly be transferred to 
man, and induce a dermatitis which clinically may resemble scabies, though 
as a rule much less severe. * 

IV". HtSMATODE DERMATOSES. , 

Several species of the Nematode cause dermatoses- SI&- 
ditis hiellyi Blanchard, 1885 (p. 627), Strongyloides sicrcoralts Bavay, 
1876 (p. 028), Filaria bancrofti Cobbold, 1877 (p. 633}, Onchocerca 
volvulus Leuckart, 1893 (p. 649), Loa loa Guyot, 1778 (p. 645), ■ 
Aigamofilaria fceorgiana Stiles, 1906 (p. 642), Ancylostotna duodena} 
Dubim, 1843 (p- 666) * and Necator amerttarms Stiles, 1002 (p. 673 )* 
The most important of these is the dermatitis caused by the two:-' 
last-named worms. This dermatosisis described under the heading 
Ankylostomiasis on p. 1764. , v - ' U \ 
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V. CESTODE DERMATOSES. 

The cestode dermatoses arc usually due to Sparganum prolifer 
Ijima, 1905 Jp. 606), which produces nodules in the skin, which are 
associated with considerable swelling, thus giving rise to an appear¬ 
ance not unlikt? elephantiasis. In addition, there may be an acne-like 
eruption all over the body, which is very irritable and causes 
pruritus. O11 scratching the papules and producing excofiations 
the worms may escape, while on incising a nodule a cyst, with one 
or two worms embedded in slimy jelly, or a watery fluid, may be 
found. 

After lasting for some weeks or months the cyst walk become 
firm and thick, and so encapsulate the worms. The condition may 
last for years. There is no known treatment. 
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CHAPTER XCVII 

DYSIDROSES AND DYSTROPHIES 


Hyperidrosis—Bromidrosis—Chromiilrosis, etc.—Dysidroscs: Prickly heat— 
Cheiropompholyx—Dysidrosis cxtoliativa—Dystrophies : Leucoderma 
—Albinism—Melung—Chloasma bronzinuiu — Dermatosis festonata 
frontalis—Dermatosis nigro-cirrina ta—Ochrodermatosis—Mclanonychia 
—Xantl oderma areatum—Mongolian spots—Tattooing—Ainhum—Sym¬ 
metrical palmar erythema—Acrodermatitis vesiculosa—References. 

« HYPERIDROSIS. c 

Remarks.—-Vhis condition, as well as bromidrosis, is a cosmopoli¬ 
tan one, but for climatic reasons both are so common and important 
in the tropics that a short account of them is given in this chapter. 

jSynonyms.—Idiopathic hyperidrosis, Idrosis, Polyidrosis. Ephi- 
drosis Sudatoria. 

{Symptomatology.—Excessive perspiration may be generalized or 
localized. In the latter case it is generally symmetrical, the regions 
most frequently affected being the axillary regions, hands, feet, 
and genital regions. Other regions may be affected. In one of 
our native assistants during the hot season there is an extremely 
severe localized hyperidrosis of the anterior region of the neck, 
the sweat falling down continually in large drops. 

. Symptomatic Hyperidrosis. —This occurs in many tropical diseases, 
especially in malaria, Malta fever, etc. Localized one-sided hyper¬ 
idrosis has been observed by us in some cases of frambeesia. 

Prognosis.—In the idiopathic type the prognosis is good, the 
condition disappearing when the hot season is over, but it is often 
associated with prickly heat. * 

Treatment.—For the general hyperidrosis common during the 
hot season we are not in favour of any drastic internal treatment 
such as the administration of belladonna. Tn fact, we think it 
may be dangerous to stop suddenly this hyperidrosis, which is in 
reality merely a physiological fact. For such cases we simply recom¬ 
mend using some potassium permanganate, or cylb'n, or a little 
menthol alcoholic solution in the daily bath, and dusting of the 
body with any simple antiseptic powder, such as zinfc oxide, starch, 
and boric acid in equal parts (see Prickly Heat, p. 2224). 

. In really severe cases of generalized hyperidrosis, belladonna or 
atropiii may be administered; but they stop the secretion only 
. for a time, and must be pushed till unpleasant symptoms appear. 
Sulphur and acid drinks have Httle effect, but they are harm- 
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less. Sulphur is occasionally given, by us in cachets (3 grains) 
three times daily after meals. , 

In localized hyperidrosis the treatment varies according to the 
'parts being non-cxcoriatcd or excoriated. In patients not present¬ 
ing excoriations, naphthol or salicylic or formalin-alcoholic lotions 
(1 jier cent.), followed by a salicylic, boric, or tannQfcym powder, 
.-arc.very useful. If there are excoriations or inflammatory signs, 
no alcdholic lotions should be used, but merely water solutions of 
..boric acid (2 per cent.), carbolic (1 per cent.), permanganate of 
potassium (1 in 4,000), and occasionally hydrogen perchloride. 
(I in 2,000 to 1 in 4,000), after which a salicylic or boric powder 
is applied. It should be always remembered to sprinkle with the 
same powder the socks, shoes, and undergarments. 

BROMIDROSIS. 

This term is used to denote offensive sweating. 

^Etiology.—The bad odour seems to be jluo to the growth of 
various bacteria, as observed by Thin, and is due not -only to the 
sweat, but also, and probably in a higher degree, to the sebaceous 
secretion. The condition is very common in native races—negroes. 
Indians, and Chinamen; most natives seem to have it to some 
extent, in fact. On the other hand, however, it is to he noted that 
certain natives state tliat they can detect in almost every European 
a special, disagreeable odour. Certain authorities are of opinion 
tliat each race has a recognizable different odour. 

Symptomatology. —As a rule, when the sweat lias an offensive 
odour, there is also hyperidrosis, but in certain cases the quantity 
of sweat is not more than usual. The condition is usually localized, 
occasionally general. The situation of bromidrosis is, in order of 
frequency, the. feet, the axillary regions', the perineum, and genital 
organs. When the condition affects the feet—the commonest 
localization—the odour is most offensive, and lias been compared 
to that of putrid cheese. When it affects the axillary regions, the 
odour is offensive, but as a rule is of a different character. 

Symptomatic bromidrosis has been described in pint*, in certain cases 
of Madura foot, in acanthosis nigricans, after eating certain foods, etc. 

In contrast to bromidrosis, cases have been described of certain individuals 
having a pleasing smellfiig *veat, with the odour o& violets or musk. There 
is a tradition that certain saints exhaled a pleasant odour. 

Prognosis. —Except in thosecases when the bad smell is due to 
accumulated dirt—when a thorough washing with carbolic soap 
will cure the condition—bromidrosis is not of easy cure, but the 
bad smell may be hidden in various ways. 

Treatment.— This is the same as for hypeydrosis, but formalin 
lotions (4 to 3 per cent.*), alcoholic or watery, are especially useful, 
Lysoform (2 to 5 per cent.) is efficacious. Afterwards a powder 4 
such as ac. salicyl. gr. x., talci gi., or*c. borici 5i., talci gi., should 
be used, and some boric acid should be sprinkled in the socks and; 
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also in the boots. If there are excoriations, formalh! should not 
be used, but instead hydrogerfporoxide (io per cent.) or potassium 
permanganate (i in 4,00ft), followed by boric powder or a dermatol, 
xeroform, or tannoform powder (3i. of any 01 these drugs to Ji. of. 
talci). Internal treatment is not of much use, but sulphur (gr. iii.) 
three timus^daily may be tried. One of us had good, re suits in a 
case by the administration of uj otropin, gr. x., thrice daily. 

* 

Chromldrosls. 

The term is applied to coloured excretion of sweat or sebum. The condi¬ 
tion affects in most cases the armpits, but cases liavc been described affecting 
the face, chest, abdomen, inguinal regions, hands, anil lect. '1’he colour has 
been described as black, blue, red, green, yellow, and \iokt. ■ We have per¬ 
sonally observed only two c uses of chroniidfosis. In 1x>th the axillary regions 
were affected, the colour was brick -ml. and the .sweat stained the clothes red. 
In one of the cases ft was due to/#. produ>wsits, in the oilier to a red pigment- 
producing coccus. 

Phosphoridrosis. 

Synonym,—Phosphorescent sweat. 

This condition has bee* described by Kostor and otlicrsfbut is vciy rare. 
In one case tc w« 1 m stated that it appeared after eating phosphorescent fish. 
According to Ueyennk the phosphoicscenc e is duo 1o piioto-bactena. " 

Uridrosis. 

Small white ciystals, forming a sort of honr-frosl, are present on the skin, 
due to exaetion bv the hkm of urinary constituents, especially urea and 
cltloridcs. Nash mends several cases oi a whitish deposit on the skm in 
native children and natives, which, .molding to some anthoiities, may have 
been the same condition. 

Hasmatidrosis. 

Several cast's ol hyjieridiosis with red blood cells and leucocytes ill the 
sweat have Ix*eti placed on record. 

Anidrosis. 

Idiopathic total anidrosis, or*absi n« e ol sweat, is exceedingly rare, but a 
diminution in the secretion of Sweat is ollen observed. There are people in 
whom the bringing about of perspnation by hot-air baths and drugs is very 
difficult. 

Symptomatic anidrosis is present in leprotic patches, and may be of diag¬ 
nostic value. It is seen also m sclcrodernua, general or circumscribed 
^morphaca), and in^xeiodcimia. '1 he secretion of sweat may be much de¬ 
creased in diabetes and coitam ncr\ous conditions. 

DYSIDROSES, .. 
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Priekly Heat. 

Synonyms. —Lichen Tropicus, Sudamina Papulosa, Miliaria 
Rubra, Miliaria Papulosa, Salpullido (Cuba), Calor Picante (Minorca), 
Humon El-Nil (Arabic). 

Definition. —Prickly heat is a papular or papulovesicular erup- 
marked pruritAis, and associated with profuse sweating, 
graphical Distribution.—The condition is found all over the 
6 and Subtropics. It may be observed also in temperate 
during the hot sear on, especially at sea-bathing places. 




DYSIDROSES 


mj- 


. i. 

History, —Bontitis described the affection in his work, * De 
Medicine Indorum ’; Cleghorn in Mflfcbook, * Diseases of Minorca,’ 
identifies it with sudamina; he states that me term used in Minorca 
\o indicate the eruption was color picante. Willan, Johnson (1821) 
and'other English observers described it in India and other tropical 
countries with the term Lichen tropicus. Armand in 18^4 describes 
it in his book, * L’Alg6rie M&licale/ using the namc'Ltchen miliar 
prttriginosus; he mentions that sea-bathing often increases the 
severity of the eruption. Mcstre, in Cuba in 1862, wrote a very 
complete paper on the condition; he uses the term ‘ salpullido.' 
In more recent times the eruption has been studied by Robinson, 
Torok, Durham, and many others. 

/Etiology and Pathology. —Politzcr considers the disease to be due 
to the obstruction of the flow of sweat brought about by the cells 
of the epidermis swelling by imbibition from the‘excessive sweat. 
Pearse considers it to be due to an acute, distension of the sebaceous 
glands by their own secretion. Robinson states that the inflam-» 
mation is about the sweat-pore, while, according to Torok, it has 
nothing to do with it. In our experience, the inflammation is nqt 
always about the sweat-pore. 


Durham believes prickly heat to be an infective disease, caused by a minute 
actively motile amoeba;,his results, however, have not been confirmed. 

Symptomatology. —This affection is extremely common in tropical 
countries, especially in new arrivals. The eruption consists of small 
pin-head papules, which may enlarge to the size of a millet-seed, ahd 
even larger. The papules art* generally conical, angry red, and often 
occupy the orifices of the sudoriferous follicles; they are occasion¬ 
ally topped by a small vesicle, the contents of which may later, 
occasionally, become purulent. Besides the papules, roseola^ke 
spots arc often seen; these in some caSes may coalesce and form 
large erythematous patches. Occasional!^ minut e glass-like vesicles 
of sudamina crystallina are also present. The eruption is found on 
the parts of the body.where the patient perspires most. It is very 
commonly observed round the waist, the back, chest, arms, and 
forehead; it may ext end to the whole surface of t he body, except, it is * 
generally stated, the palnft and soles. Tn our experience, ^hen the 
eruption is general, the palms and soles also may be affected; in such 
situations, however, no papules are found, but qjilyfoscola-like spots. 
We would also call attention to another feature found ?n cases of 
acute severe general prickly hflat eruption: in several such cases 
the araPmucosa and the fauces will appear acutely congested. The . 
congestion subsides on the disappearance of the cutaneous lesions. 

Diagnosis. —This is generally easy; from eczema it is distin- ■ 
guished by the* greatly increased flow of perspiration, and by 
the 1 absence of any moist lesions during tfie Vhole course of the 
malady. Our experience is, however, that* ilk, sopie caSe^ true'; 
eczema—especially of the papular type—develops on prickly heat 
lesions. In cases of generalized prickly heat, with «6 seo»4i&$, 
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spots on the palms and soles, acute patchy congestion in the oral 
mucosa and pharynx, a syphilitic must be excluded, for several of 
our patients believed themselves to be affected with syphilis; but 
the extreme pruritus is generally sufficient to exclude it. 

Prognosis.— -As a rule, the prognosis is good, the eruption disap¬ 
pearing qujoklv under proper treatment. The patient, however, com¬ 
plains of t lie severe itching, which often keeps him awake at night. In 
some few cases no treatment is of any avail, and the patient must be 
sent up to the hills; in others, crops ot boils develop, or pyosismansoni 
or impetigo contagiosa may supervene, especially in children. 

Treatment. —The patient must be kept cool: lie should not take 
much to drink, and should abstain from drinking hot tea. Too 
warm clothing should be avoided: flannel and woollen things often 
make prickly heal woise. In such cases silk underclothing may be 
recommended, b*ut not in people liable to abdominal chills. All 
underclothing must be changed at least once daily and after taking 
any violent exercise. Sea-bathing is injurious. The treatment 
which in our experience has answered best is thegfree use, several 
times daily, of a salicylic alcoholic lotion (ac. salicyl. 3i., spir. rect. 
^viii.), followed by t lie general applk at ion of a salicylic or boracic or 
camphor powder, sru h as at. sahc\l. gr. x., talci j^i., or ac. borici 3i, 
talci ven. si., or camphor gr. xxxv., /inti ox. amyli aa sss. It is 
better, as a rule, to avoid greasy preparations. 

After the eruption is cured the patient should be directed to use 
some Condy’s fluid, cylliu, or other disinfectant in the bath, and 
afterwards to apply one of the powdcis mentioned abo\e. 

The so-called ' 1'asiell.iiii s Jotmi mm isetl in the Past, consists of 
menthol gr. x., ac. saluyl gr. n., ziuu o\ 3' 1 -- t.ilanwiie 3 m *. spirit, rett. gii., 
glycerin. 3 1 -. aq. ros:e ad gvi. It slit uld Ik* diluted with the same amount of 
water whon applied to the face or when used tor children. 

Cheiropompholyx. 

Synonyms. —Dysidrosis, Ponrpholyx. 

This affection is seen in the tropics, and is also met with in tem¬ 
perate zones dui ing the hot season. To Tilbury Fox and J. Hutchin¬ 
son belongs the merit of having separated this affection from eczema. 

^Etiology and Histopathology.-- Tilbury Fox believed the disease 
to be, due to accumulation ol sweat induced by the blocking of the 
pores of the sudoriparous glands. The more recent researches of 
l T nna, Norman YValkei, Williams, and others show that the lesions 
are of an inflammatory character; the vesicles are founcj, in the 
prickly layer, and often press to one sule of the sweat channel. 

Unna .described a bacillus as the cause of the disease. Some authorities 
consider the condition to be of neurotic origin. i 

Symptomatology.-*- The eruption is found in individuals who 
suffer from hyperidrosis. It is characterized by the presence of 
(teepiy seated translucent or opalescent, sago-like vesicles between 
the fingers, and toes; the vesicles are not, as a rule, surrounded by 
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an inflammatory halo; they very rarely coalesce, and usually do not 
break, but dry up gradually, being thrown off with the exfoliating 
epidermis. The vesicles in many cases are fnw in number; in others 
they may be numerous, and the eruption may extend to the palms, 
backs of the hands, and occasionally the arms. There is &nb ear able 
pruritus, and in some cases, owing to the scratching, an tjpzcmatous 
dermatitis may develop, especially bet ween t h<* toes. * 

Diagnosis. —Some authorities st ill maintain that cheiropompholyx 
is merely eczema. In our experience, the disease must be separated 
from eczema, the principal characters of differentiation being the 
deep situation of the vesicles, the fact that they very 1 arely rupture, 
and that, as a rule, they are not surrounded" by an inilaminatory 
zone; moreover, the parts affected are generally bathed in sweat. 

Prognosis. —Tilt* disease is not a serious one, and, under proper 
treatment, the eruption heals: but tile tendency to lecur is groat. 

Treatment.- -When the vesicles are few in number, pricking them 
with a sterile needle, washing them with a percliloride lotion (1 in 
2,000), followed by the application of a 1 to 2 pgr cent, naphthol oint¬ 
ment, jgives much relief. When the vesicles arc nunrtrotts, and the 
eruption has spread to the backs of the hands and aims, calamine 
lotion, to which a little menthol and alcohol has been added, answers 
well, or a salicylic alcoholic lotion (ac. salicyl. 3i., alcohol rect. 3iv., 
aq. ad sviii.) may be used. 

Dysidrosis exfoliativa. 

This affection, described by C'astellaiii, is closely related to 
cheiropompholyx. The affected parts—generally the palms of the 
hands—are bathed in continuous perspiration, and large flakes of 
epidtrmisexfoliate. In most cases no rheiropompholyx-like vesicles 
arc found: in fact, no vesicles of any type can be detected. The 
affection becomes cured spontaneously Oil the patient going to the 
hills or during the cold season, but it is apt to recur. 

Bathing the affected parts with a resorcin lotion (J per cent.) at 
first, and later, when the desquamation has ceased, the application 
of calamine lotion, is useful. 

Sweat Desquamation. 

Scliornbcrg has applied the lei in ' y.vrut rict luamatioH ’ to the minute 
whitish scales, often arranged 111 tings, and ton id on the palms oi persons 
who perspire profusely. Tl.f condition may 01 isuwmlly he ccypfused with 
a sypliilide, Irom which it is diftei on hated l>> tli absence ol other syphilitic 
signs, sueh as enlargement of the lVniplmtn glands, etc.., and by the fact 
that it disappears on the patient going to the lulls. 

DYSTROPHIES. 

Leucoderma. a # 

Synonyms. —Leucopatlria, Vitiligo, Acquired leucopathia, Ac¬ 
quired leukasmus. Acquired achromia, Acquired piebald skin, Mala- 
die de d6pigmentation (O’Zoux). 
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Lcucoderma is much more common in tropical couxftries than in 
temperate zones. The jiatives of Ceylon and India (have [a dread of 

developing leucoderma, and 
look upon it as a loathsome 
disease. 

^Etiology and Pathology.— 

The aetiology is unknown., 
It is generally considered to 
be a trophoneurosis. Occa¬ 
sionally there is evidence of 
hereditary influences, several 
members of the same family 
being affected. The malady 
may start without any 
apparent cause, or in some 
cast's may begin after an 
injury, .after a burn, after 
t no strong «a caustication. 
In fact, the application of 
strong remedies shoiild be 
used with care in natives. 
We have seen leucoderma 
Fig. 871. —Leucoderma in a Sinhalese patches appearing after the 
Woman. application of pure formalin. 

Patches of leucoderma may 
develop also in chronic epiphytic skin diseases, the fungi apparently 
having a deeply disturbing -effect on the pigment formation. 




Fig. 872. —Leucoderma of the Hands and Arms. * 

Symptomatology.— Leucoderma is characterized*by the presence 
of non-pigmented a#eaS, white, ivory-like, t or pinkish. The patches 
are rpuhdish or oval, with a smooth surface; they slowly enlarge 
,ahd Coalesce, giving rise to large, irregularly outlined areas. Occa¬ 
sional ly almost the whole body becomes affected; more often it is 
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the face and^iands which are affected, and there may be a certain 
symmetry. Tlys initial patches are often 3 surrounded by a zone 
of hyperpigmentation. Occasionally within the white areas small 
dot-lake zones of pigmentation arc left. The hairs of the affected 
parts frequently become white, but sometimes remain'of normal 
colour. The white patches do not show any marked* change in 
sensation; there is never anaisthesia; in many cases there is hyper¬ 
esthesia to heat and light stimulat ion. The texture of the skm re¬ 
mains normal; occasionally slight atrophic processes may be noted. 
It is usually stated that the 
general health is not im- 
aired. In our experience, 
owever, when the patches 
are large and situated on 
uncovered parts of the 
body, especially the face, 
symptoms of severe as¬ 
thenia have befti noticed. 

Moreover, the patients 
complain that they cannot 
do any work in the* sun, 
as they experience a 
burning sensation in the 
white patches, and they 
suffer from giddiness. 

Clinical Varieties— 

Melting {Beta ).—This type 
of leucodertna was iirst 
described by Ziemann, 
and is fairly common 
among West African 
negroes. It is found also 
in Ceylon, India, and 
Burma, in the last-men¬ 
tioned country having 
■ been described by Casto*. 

The affection is always 
symmetric, and attacks 
only the palms or the sole!!, 
or both palms and soles. 

Small areas of the skin 
umiergo a slow process of depigmentatiou, becoming whitish or 
yellowish; there is no alteration of sensibility. The depigmented 
areas, which ara generally of various shape, are intermixed with 
patches of normally pigmented skin, so that. tjie palms jand jsoles 
present a marmoriform appearance. 

The disease is clironic and incurable. It often develops in child¬ 
hood, and several members of the same, family may be affected . 1 

A variety of leucoderma in the shape of two small, often triangular. 
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spots, one at each angle of the mouth, has been observed by Pusey 
in a Burmese girl and fyy one of us in Ceylon. The mucosa of the 
lips may also show leucodermic patches. 

Diagnosis. —The diagnosis is generally easy. The patches, in con¬ 
trast to lepfosy, do not show anaesthesia; from morphaa it is distin¬ 
guished bj^the absence of any abnormality in the texture of the 
skin; from tinea flava, tinea alba, and pint a, by the absence of any 
fungus. 

Prognosis.— -The disease nut v be said to be incurable. When large 
patches are present, the patient complains often of asthenia, and 
may become unfit for work, especially work in the open air and sun. 

Treatment. —The disease is generally incurable, but the spreading 
of the patches may bo prevented, and occasionally a slight improve¬ 
ment may be brought about, in our experience, by an energetic 
arsenical treatment. We generally give arsenious acid in a pill 
(gr. jfo) tlirce to six times a day, or atoxyl injections (5 grains every 
other day). Gillmore has tried soamin with fairly good results. 
We have seen no benefit from the administration 01 suprarenal 
extract, as*'recommended by several authors. The white colour 
may be partially hidden by applying a lotion of nitrate of silver 
or potassium permanganate, or by tattooing. * 

Heidingsfolt lias devised an instrument consisting oi a group of ten needles, 
which are put in movement hv ele« trn al power. In this way tattooing may 
be performed mueh more rapidly than bv hand. 

Sommer claims to have cured seveiai cases ot leucodcrma by injections of 
adrenalin. 


Albinism. 

Synonyms. — Congenital leucodcrma. Congenital leukopalhia, 
Congenital achromia, Congenital Icukasnius. 

The affection is found ifi the tropics more frequently than in 
temperate zones. It is Vharacteri/ed by congenital absence of 
pigment in the skin. hair, iris, and choroid. Tlu-re are cases, how¬ 
ever, of partial albinism in which only the skin is affected. The 
skin has a milky-white or pinkish appearance; the iris is rose- 
coloured, and the pupil red. There is intolerance to light; hence 
the pupijs will be generally found to be cdhtracted, and the patient, 
to avoid the strong light stimulus, may go about with the head 
downwards. Nystagmus is observed in SQveval cases. The hair is 
generally tfhite or yellowish-white, fine and’ silky. Wc have seen 
albinos with red hair. Albinos are generally poorly built, weak and 
feeble individuals. • 

/Etiology and Pathology.—The teliology is unknown. The affec¬ 
tion is more often observed among coloured races than in the white 
races. It shows a certain family tendency. It is* said that cases 
occur more frequently id the offsprings of consanguineous marriages. 
The histological examination of the skin shows absence of pigment 
as the* only abnormality. 

. Treatment. —The affection is incurable. 
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Erythema Solare. 

The effects of sunlight on the skin, including the histology of the 
lesions, have already been discussed in Chapter III., pp. 83-85. 
'They are caused by the active effects of the rays at the violet end 
of the spectrum. The skin of the parts exposed becomes 
erythematous, swollen, and vesicles and bulla; may appear. 
Desquaipation follows, and the skin is often left pigmented 
(sunburn). 

. The treatment consists in applying calamine lotion, anti later 'any 
bland ointment such as simple cold cream. 

' Dermatitis Solaris. 

After repeated attacks of erythema solare—or at times without 
any history of such—the skin of tin; hands and exposed parts 
in planters and other people living an outdoor life in the tropics 
becomes slowly reddened, and may be slightly rough to the touch. 
Freckles and hyper pigment ed spots are gemisdlv present, and not 
rarely small telangiectasia. I11 a later stage warty •patches often 
appear, and the dermatitis, as noted by McLeod, may somewhat 
resemble the dermatitis produced by X rays. Atrophic changes 
may also develop. The condition, which is also known by the term 
tropical skin, is somewhat similar to what L'nna (.ailed * seaman’s 
skin ’ and to senile atrophodennia or biotripsis (see p. 22S2). 

Diagnosis. -The diagnosis from pellagra has already been dis¬ 
cussed (see p. 1730). 

Prognosis.- -The dermatitis is very obstinate, but generally 
becomes cured spontaneously in a cold climate. 

Treatment.—A change to a temperate climate is the only effica¬ 
cious treatment. Exposure 1o the sun is to be avoided as much as 
possible. *, 

Chloasma. 

Chloasma, which, as is well known, is charact erized by the presence 
of d;irk brownish or dirty yellowish patches, situated commonly 
on the face, is of frequent occiurencc in the tropics in Europeans 
as well as natives. The patches are plainly distinguishable in the 
skin of Indian and Sinhalese natives, though in African •negroes 
they may be indistinguishable. The condition may be due to 
several causes, and the following types may be Tnentioneck— 

1. Chloasma solare (melasma, solare). due to exposure to the 
sun. A similfu* condition may be due to exposure to a powerful 
light or glare of any kind, and may even occasionally develop in 
people who pass a long time on glaciers and fields of snow. Chloasma 
solare is found among Europeans, half-castes, and also in natives. 
Tn natives who wear clothes it is easy to see ih?Jt the parts exposed 
to the sun are darker. "The condition is generally found jon the 
face, and it may be diffuse, or one or two small patches only may 
be present. The colour varies from a slight yellowish-brownish 
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to a deep black bronzine one (see Chloasma BronzinuA). On dose 
examination it will be found that often patches of hyperpigmenta¬ 
tion are seen side by siddor alternate with patches of ‘depigmentation 
of various degree, but generally slight. The patches of chloasma 
solarc may appear quite suddenly withoiri being preceded by 
erythema solare; in one of our cases they appeared on the fore¬ 
head twenty-four hours after a motor-car drive in the midday sun 
without the hood on; in another, a European lady, who had a 
very delicate skin and was used to wearing gloves, very dark 
liyperpigmented patches appealed on the back of the hands an<|. 
wrists twelve hours after exposing her hands without gloves to thd' 
midday sun. In addition to hyperpigmented spots, depigmented 
patches also developed. 

2. Chloasma caloricum, from exposure to heat, or possibly the 
glare of fires. We have seen it several times in stokers. 

3. Chloasma traumaticum, from mechanical irritation of any 
kind, scratching, etc. 

4. Chloasma toxieujn, due to irritating drugs, as, for instance, 
after a blister.* 

5. Chloasma symptomaticum, as, for instance, chloasma uterinum, 
found during pregnancy or during chronic diseases of the female 
genital organs. Chloasma uterinum is quite common in Sinhalese 
women, and is plainly distinguishable. 

6. Chloasma malaricum and kala-azar chloasma, an important 
type of chloasma symptomaticum, is found in patients suffering from 
chronic malaria and kala-azar. A diffuse type of hyperpigmenta- 
tion observed in clironic malaria and closely resembling Addison's 
disease has already been described (see p. 1180). 

Hyperpigmentation may occur also in syphilis, leprosy, tuber¬ 
culosis, diabetes, and manv other chronic diseases. 

In India a * pigmentary fever' has been described of short 
duration, and said to be characterized by the appearance of hyper- 
pigmented patches on the face (see p. 1461). 

Chloasma Symmetrleum. 

• 

' This condition, which has been described Castellani, is often 
met with in Sinhalese, who greatly object to it. It is characterized 
by the presence of Jwo dark brownish chloasma patches situated 
symmetrically one on each cheek, generally on the malar region. 
In some cases, in addition to these two patches, a third one is found 
on the nose. The colour of the*patches is generally dark brownish, 
very rarely bronzine. The causation is unknown; it does not sdem 
to be congenital. No treatment is of any avail. 

'} 

* Chloasmi Bronzlnum. 

This somewhat rare affection'is met with among natives as well 
•as Europeans in India, Ceylon, the Malay States, China, aid other 
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tropical countries. It was first observed by Cantlie, who called it 
* tropical mask,' and was later described by one of us. 

r J&tiology. —This is unknown, bilt a life id the open air with daily 
.tong exposure to a tropical sun is apparently an important pre¬ 
disposing cause. All our patients were European planless, or native 
overseers or coolies. 

Symptoms. —Part of the face or the neck, or occasionally the whole 
face, neck, and chest, presents a peculiar pigmentation, resembling 
a black bronzine mask; the pigmented areas slowly but steadily 
..increase. The disease, is very chronic and incurable if the patient 
‘'remains in the tropics. The general health is not impaired. The 
examination of the various organs is negative. The blood and 
urine are normal. 



Fig. 874. —Chloasma Symmetkicum. 


Diagnosis. —This is easy, even in veiy dark-skinned natives, the. 
affected parts being completely Mack, ajul having a characteristic 
bronzine hue. * 

From ordinary chloasma, which is not rare—especially among 
women—the affection is easily distinguished by the bronzine tint. 
The absence of asthenia, loss of flesh, and diarrhoea, will suffice to 
distinguish cldoasma bropzinuni from A ddison's dis&asc ; the history 
and the examination of the. blood will differentiate it from malarial 
pseudo-Addison’s disease; the examination of the .urine will dis¬ 
tinguish it from diafteteS bronzimm. Ar^ritt will be excluded by 
the history and by the fact thaj in chloasma bronzinum the mucosae 
are .not affected. In ochronosis the cartilages. ligaments, and fibrous 
structures become pigmented, and tin* discoloration is best seen 
about the knuckles and the tendons of the hands and feet; more¬ 
over, the urine often blackens on exposure to the air (alcaptonuria). 

Prognosis and Treatment. —The disease.sepms to be incurable, 
but a long stay in a teiftperate zone generally improves it., 
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Dermatosis Festonata Frontalis. 

Historical and Geographical.- -This condition has'been described 
by Castellani in Ceylon. It lias recently been found also in 
Macedonia.. 

/Etiology.—This is unknown, but probably a continuous exposure 
to the sun *and glare plays a certain role in the causation of the 
malady. 

Symptomatology.—The affection, which in its severe type is rare, 
is found in Europeans who have resided for many years in the tropics, 
and who have lived an open-air life, such as planters and overseers, 
exposing themselves to the sun for long periods of time. 

In a well-marked ease (see Fig. 875) there is a festooned margin, 
at times slightly raised, often of a vivid bright red or coppery red 
colour, while th<' skin which it encircles has a peculiar whitish, 
occasionally lcucodcrma-like appearance, and may be slightly 



. Fig. 875.-- Dermatosis Festonata Frontams. 

atrophied: at times small patches of hyperpigmentation may be 
present. There is very little or no pruritus, and sensation to the 
touch, pain, heat^and eoldjis not impaired. 

The course is extremely long, the affection slowly expanding 
peripherally, and in a tropical climate lias no tendency to spon¬ 
taneous cure. , 

Diagnosis*- The affection is not rarely taken for a tricophytic 
condition, but the microscopical examination for fungi is always 
negative, and an antimycotic treatment docs not induce any im¬ 
provement. From a syphilide it is differentiated by the negative 
Wasscrmann and by-the uselessness of salvarsan, potassium iodide, 
and mercury; from leprosy by the sensation being normal. 

Prognosis. —The general health of the patient is not affected, but 
the affection runs an extremely long course,* and has no tendency 
to spontaneous cure in the tropics. It gets much better if the patient 
to reside in a cold country. 
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Treatment? —The treatment is very unsatisfactory. The patient 
must be advised not to expose himself to the sun and glare, though it 
is doubtful whether the condition is directly due to such exposure. 
A wide-brimmed topee or sun-helmet lined with red cloth may be 
used. • 

Of the many drugs tried ichthyol seems to be the only one which 
at times keeps in chock the condition, occasionally inducing a 
slight improvement. It is given internally in 5 grain doses three 
times daily before meals, and an ichthyol ointment or lotion 
*J[5 per cent.) may l>e applied to the affected skin at night, while 
‘during the day a calamine lotion may be used. 

Mercury, potassium iodide, and arsenical preparations arc useless. 

Dermatosis Nigro-Anulata. 

Historical and Geographical. —This condition has been described 
by Castellani in Ceylon natives and in a very dark-skinned gipsy 
in Macedonia. 

^Etiology andJPathology. —This is unknown. It is not a framboe- 
side, as the lesions are not influenced by salVarsan janti potassium 
iodicld; nor a syphilide, as they are not influenced by the same drugs 
nor by mercury; moreover, Wassermann is negative. 

Symptomatology.- -The condition is characterized by the presence 
of black, elevated, fairly hard, ring-like or elliptical multiple lesions, 
encircling apparently normal skin. There is no pruritus, sensation 
normal, Wassermann negative. The course is extremely long, 
lasting for years, with very little change in the aspect of the lesions 


k. 


Fig. 876. —Dermatosis Nigro-Anclvta. 

Diagnosis. —The affection lias to be distinguished from tinea nigro- 
circinata by the absence of fungi, and by tltf failure o l any anti¬ 
mycotic treatment ; from a cireinatc jramhppsidc by the uselessness 
of potassium iodide and salvarsan: from a syphilide by the useless¬ 
ness of the same drugs and of mercury; from porokeratosis iby the 
multiplicity of the lesions. 

Prognosis.- —The general health is not affected, but the condition 
is most persistent. • • • 

Treatment. —This is very unsatisfactory. An exfoliative treat¬ 
ment by means of a salicylic acid ointment occasidnally induces 
a temporary improvement. 
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Ochrodermatosis. 

Synonym. —The yello^r disease (Castellani). 

Historical and Geographical. —This condition has been described 
jy Castellani in Ceylon, in Europeans living in the low country.' 

etiology vr-Unknown. The patients were not taking any drug 
and were not exposing themselves to the action of any toxic sub¬ 
stance. On the strength that the condition gets much better or 
disappears on the patient going to the hills, a search for a possible 
causative organism was carried out, but with negative results. 

Symptomatology.— The face, arms, hands, and at times the whole 
body, are of a bright yellow or saffron colour, quite different from 
the yellowish-greenish colour of jaundice. The sclerotics remain 
completely white; the urine is of normal colour ai\d composition; 
the sweat is not coloured; the stools are normally pigmented; 
the liver and spleen are not enlarged: and the general nealth is in 
no way affected; but naturally the patients greatly object to the 
disfigurement. The condition improves or disappears on the 
patient going tt> the hills or to Europe. 

Diagnosis. —The bright yellow or saffron colour is different from 
the yellow colour generally seen in jaundice. Moreover, th^ 
scleroticae remain white, and the urine .and stools are of normal 
colour. The anamnesis and special analysis of urine for picric 
acid, etc., exclude the ordinary toxic pigmentations. The condition 
is distinguished from certain types of chromidrosis, as the sweat is 
not coloured and the clothes do not become stained. 

In ochronosis, which is generally congenital, there is alcaptonuria, 
and the ligaments and cartilages become blackened. 

In xanthoderma arcatum the yellow patches remain localized to the 
legs, and are permanent. 

Treatment. —The only successful measure seems to be to, send 
the patients up-country. On the hypothesis that the condition 
might possibly be of parasitic origin, a formalin spirit lotion 
(1 per cent.) was prescribed is several cases, but the improvement, if 
any, was very slight, though certain p«atients stated that they 
thought the condition was affected in a beneficial manner by it. 

* 

Melanonyehia. 

Synonym). —Black pigmentation of nails, Melanonyehia falci- 
formis. 

Castellani has described in two European ladies a peculiar con¬ 
dition of the nails characterized by a band of black pigmentation 
along the free border of the nail. On superficial examination, it 
has the same appearance as though some dirt had accumulated 
•beneath the free border of the nail, but 011 scraping this pigmen¬ 
tation dees no{ disappear, and this shows that the condition Is due, 
to soiffe pigmentation in the substance of the nail. The sufferers 
were in general good health, not using any internal or external 
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medicine which could account^or the pigmentation, and the nail?; 
apart from this line of pigmentation, appeared perfectly normal. 
We have, later, come across a case in a European gentleman and 
another case in Macedonia. 

The condition slowly disappears spontaneously. 

Xanthoderma Areatum. 

This ‘affection, which has been described by Castellani, is not 
infrequently met with among Europeans; it generally affects the 
lower parts of the legs; it starts very insidiously, with a yellowish 
or reddish-yellow spot, which is not elevated; the surface is smooth, 
not furfuraceous; there is no infiltration, and, apart from the 
colour, the affected skin is normal. There is no pruritus and 
no pain. The yellow spot slowly increases, and one or more other 
spots may appear near the first one or at a distance. Some of the 
spots may coalesce together, forming a large yellow-red patch of 
irregular or various outline. The larger patches also, apart from 
the colour, arellormal, being of normal consistency and elasticity. 
The disease is very clironic. The general health is* not impaired; 
the lymphatic glands are not enlarged, and the blood does not show 
any abnormality; urfhe normal. In all our cases syphilis could be 
excluded; in none was there any history of traumatism. 

Diagnosis. —From chloasma, xanthoderma areatum is readily 
differentiated by the lighter yellow or yellowish-red, and by the 
different situation. The affection can be easily distinguished from 
xanthoma, as the texture of the skin is normal, and the patches 
are not. elevated. In pseudo-xani homa elasticum of Balzer there is 
an eruption consisting of mesh-like patches of buff-coloured infiltra¬ 
tion, lumpy in some places, in others linear. It must be distin¬ 
guished also from Schambcrg’s so-calk-d ‘ caycnne-pcjpper ’ condi¬ 
tion, characterized by the presence of brownish-yellowish patches 
on the legs, made up of small puncta, giving rise to a cayenne-like 
appearance of the skin, found at limes on people suffering from 
varicose veins. 

Treatment. —This is difficult; in some cases an energetic exfoli¬ 
ating treatment byrcsorqjn pastes (resorcin. 3ii.; at. salic., gr.yx,; 
Lassar’s paste, gi.) improves the condition after the inflammation 
induced by the paste subsides. 

* • . 

Mongolian Spots. 

Synonym. —Mongolian maculae. 

Definition. —A congenital condition characterized by the presence 
of dark bluish spots on the lower sacral region, not disappearing on 
pressure. • 

History.-— The first complete description hasJbcen given by Baelz, 
who found them almost' constantly in Chinese, Koreans, Japanese, 
and Malays. Later Adachi, Ashmcad, Martinotti, Consign*, and 
others have further investigated the subject. Castor and. Fink 
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have made a very complete study of it in Burma', where it is 
extremely common. 

Geographical. —The condition was at one time considered to be 
limited to Mongolian races, but further investigations show that 
it is found' in other races, including Europeans. Martinotti, and 
later Consiglio, have found it in Daly. The condition has recently 
been obscTvcci also in North and South America. 

/Etiology.-— The condition is of unknown origin; it is probably 
congenital. 

Symptomatology.—' Mongolian spots ’ appear as blackish-bluish 
or mulberry-coloured, smooth, non-elevated areas. The colour 
does not disappear on pressure: it is, as already stated, blackish-blue. 
Some portions of the same spot may be darker than others The 
texture of the skin is normal; then* is no pain and no pruritus. 
They are mostly roundish, but they may be oblong or almost square; 
they may be single, but are often multiple, five or six or more, each 
spot varying in size ironi \ centimetre to 12 centimetres and 
even more. The patch may be sharply limited or#the colour may 
fade gradually* into that of the healthy skin. The commonest 
situation is on the lower spine, sacral region, and buttocks, but 
they may be found practically on any other part of the body. The 
patches appear at birth, and, as a rule, disappear between the 
third iind fourth year. 

In Burmese, Castor 1 ms found iliat Mongolian spots are extremely frequent, 
and are situated in order ot lrequem v on tin* sacral region and buttocks, 
waist, arms, legs, shoulders, head, late, ncik. Castor identifies with the 
Mongolian spots also the pigmented patches so otten lound in natives on the 
oral mucosa, tongue, and lips. 

Diagnosis. —The condition is easily recognized, the roundish or 
variously shaped bluish patches, generally on the sacral region 
and buttocks, being characteristic; its being present from birth 
distinguishes it front patches of pigmentation of other origin. 
The complete smoothness and normal texture of the skin differenti¬ 
ates the condition easily from pigmented moles. Tn those rare 
cases in which confusion with some mycotic condition might arise 
the microscopical examination will clear the diagnosis, no fungi, 
of course, being present in Mongolian spots. 

Course and Prognosis.- -The patches genially fade or disappear 
completely about the third or fourth year. 

Treatment. —The treatment is nil. nor is it generally asked for, 
the patches most frequently being or. covered parts of the body. 

• 

Tattooing. 

Nomenclature- -The word ‘tattoo’ is derived from ‘tattow,’ 
used by Cook and Banks in their journals in 1789. Tattow was 
derived from ‘ tau ’• at * tatu/ a word which meant ‘marking.’ 
The Maori word is ‘amoca ’ or ‘moko,’ which, however, refers to' 
the furrowing of the skin—a more formidable operation than 
tattooing. 
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DeflnItion.*~Tattooing is the formation of more or less indelible 
marks in the skin by means of rubbing pigments or irritating sub¬ 
stances into slight wounds made for the purpose. 

General Account. —It appears to us that tattooing was originally 
preceded by face and body painting, which in the foron of ' war 
paint' is well known to have been used in many savage tribes 
when about to enter into combat with their enemies. • At first this 
painting was very simple, and consisted in merely smearing the 
face with some form ’of pigment, but eventually in certain peoples 
it became more andjmore elaborate. Painting, however, is only a 
temporary method of adornment, and many peoples have adopted 
in its place the permanent tattooing. The essential reason tfor 



Fig. 877. —Tattooing. 


tattooing is the ornamentation of the person, but faking its origin 
in the custom of painting flic face before going t o war, it is generally 
more elaborate in men than in women. 

In Africa the marks have a most varied^ significance. Thus, 
according to Hobley, the Ja-I.uo girls are tattooed befaiise it is 
thought that unless this is done a woman will not bear children. 
Amongst he Kctosh, the warrior, after killing an enemy in warfare, 
has two rows of marks tattooed on his right chest and >houlder, 
to prevent the spirit of his dead enemy bewitehiflg him. 

In its simplest: form it is seen in West Africa, where short straight 
skin-cuts are made by rfieans of a sharp pi?c<* of iron, after which 
some pigment or irritating substance is rubbed intp the* wound, 
the 1 idea being to produce a keloid. If this fails, another cut is 
U»de into the same place, and more pigment is rubbed in until the 
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desired result is attained. These cuts, and hence the subsequent 
keloids, are arranged in some primitive form of pattern. More 
elaborate patterns, hovtever, may be met with, being generally in 
the forms of curved lines or scrolls of keloids. Various types of 
tribal keloid tattooing have been recently studied by Miss Zabo- 
rowska. „ 

In the Naga Hills of Assam the lines of the tattoo follow the , 
contours of the face. 

The most elaborate designs are found among the Maoris of New 
Zealand and the natives of the Pacific Islands. The Polynesians 
use lines and curves, but not spirals, the highest art being found 
among the Marqucsans. The Maoris are, however, not content 
with mere tattooing, in which pigment is rubbed into slight cuts, 
for in their ' moko ' they make deep furrows, which remain more or 
less permanently during life. According to Ling Roth, the Maoris 
use seven patterns: the first, the linear , composed of lines of dots 
or strokes; the second is the mat or plait-work pattern, composed of 
parallel lines, in groups of tliree, arranged more or^less alternately; 
the third Is the ladder pattern, in which the lines are arranged in 
horizontal groups separated by clear spaces; the fourth' is the 
chevron pattern, being composed of coils with long tails or handles, 
the interspaces between which arc filled in by slanting lines ; the 
fifth pattern is the circinate coil; the sixth, the anchor; and the 
seventh, the trilateral scroll . This last pattern is said to imitate 
a flower— Clianthus puniceus. According to the same author, the 
Papuans are much addicted to the use of the spiral in tattooing. 
The Polynesians use. simple pricking instruments, while the Maoris, 
in order to produce the deep furrows, use special instruments, 
shaped somewhat like a miniature garden-hoe, the cutting edge 
of which is toothed. These instruments were at first made of 
bone or hard wood, but lafer iron was introduced. They are made 
to cut the skin by means'of blows from a hammer or a stick. As a 
result of the wound the blood flows freely, and is wiped away by 
the hand or a piece, of stick, after which the pigment is rubbed 
into the wound. The nature of this pigment appears to vary, and 
may consist of* charcoal, obtained by burning various animal or 
vegetal ^substances. The hair of the beard has to be pulled out 
by the roots, as it would spoil the effect of the tattoo or moko. 

The pain of the operation of moko is naturally very great, especi¬ 
ally when'performed on the lips, anti hence but little tattooing can 
be done at a time, and it takes years for an extensive moko to be 
produced. Inflammation often sets in, and it may be weeks before 
the wounds heal. The Maoris perform post-mortem tattooing' Und 
moko at times, but this is to be distinguished froip tattooing made, 
during life by the appearance of the cuts and the absence of siib-. • 
cutaneous colour. u : 

In modern .times the art of tattooing has been much developed 
by tne Japanese, into whose country it was introduced about 
300 years ago. The Japanese artists, by using special instrument 
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composed of fine and coarse needles, and by rubbing in various 
coloured pigments, produce the well-knovm designs so commonly 
seen on the arms and bodies of Europeans and Asiatics. 

Varieties. —The different varieties of tattooing described above 
may be classified as follows:— • 

I. Simple tattooing. • • 

(a) Without furrows—tattooing of Japan and elsewhere. 

• (6) With furrows—moko of New Zealand. 

II. Keloid tattooing—tatt ooing of Africa. 

Tattooing is not free from danger, for blood-poisoning, and even 
death, may result, while syphilis and tuberculosis of t he skin may be 
acquired through the wounds. 

Treatment.- -When the marks art' small, excisioiunuv be resorted 
to, but in genefal any attempt at removal fails. *Nirurowsky re¬ 
moves the tattoo marks by blistering with Fiiiieii light applied in 
the same way as for lupus. Carbide snow may also be used, blit 
the application jnust be prolonged, and a scyr results. When the 
tattooing is performed with gunpowder, it is said thalnlie marks 
can bf 1 removed by painting with di-iodide of ammonium in solu¬ 
tion, and afterwards yitli dilute hydrochloric acid.? 


Ainhum. 

Synonyms. —Quigila (Brazil), Sukha Pakla (India), Faddidite 
(Madagascar), Gundurum, AfEovi-burunkue (Geges tribes). Banko- 
kerende (Sudan), Excresis Spontanea (A. Collas). Dactylolysis essen¬ 
tial is (G. Beauregard), Silva Lima’s disease (EgasJMoniz do Aragao), 
Esola or Ombanja (Bc-nguelo, West Africa). 



‘ Anyum,' or ‘Ainhum,’ is derived from a Yoruba word meaning 

tolsaw or to cut, and is iKed by the Nag6s. • • 

Definition.-—Ainhum is a chronic disease of the fifjh, and more 
rarely of the fourth and other toes which occurs in native faces, 
and fs characterized by ,the formation of a furrow at the digito- 

141 
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plantar fold, which deepens and extends until it encitcles the toe, 
which is finally severed Jrom the foot. 

History. —The disease was first described by Da Silva Lima in 1852. 
Clarke, in i860, in his description of the Gold Coast, drew attention 
to a dry gangrene of the little toe found in negroes in that region, 
and considered it to be a manifestation of yaws. In 1867 Da Silva 
Lima further studied the disease, and with Wucherer described 
fifty cases of it in Brazil, and introduced the term 4 ainhum ’; in the 
same year Collas wrote an account of the disease. Da Silva Lima 
ventured no explanation of the disease. In 1873 Crombie described 
the disease as occurring in India; in 1876 Firovano found it in 
Buenos Ayres; and in 1877 Corre mentions it in Reunion. 

It is reported in the West Indies by Potoppidian in 1879; in 
North Carolina by Hornaday and Pitman in 1881 • in Nossi-Be by 
Deblenne in 1883; in Western Virginia by Duhring in 1884. This 
last observer, along with Wile, studied the disease microscopically, 
considering the essential pathological feature to be an inflammatory 
oedema of the hypedermis. In 1886 Eyles wrote an excellent 
account ot the pathological histology of the disease as seen in the 
Gold Coast, concluding that irritation caused an internal prolifera¬ 
tion of the epithelium, which, extending into the cutis, damaged 
the vasomotor nerves, leading to a spasm of the. vessels, endarteritis 
obliterans, fibrosis of the cutis, and rarefying osteitis, whereby the 
digit is separated from the foot. After this date there are a number 
of papers, among which may be specially mentioned those by 
Moricra, Dalgctty, and Maxwell in 1900. Muir in 1903, Ashley- 
Emile in 1905. and Egas Mpniz do Aragao in 1910. 

Climatology. —The disease is known in South America, espe¬ 
cially in Brazil and the Argentina, and also in British Guiana; in 
North America, especially in the Southern United States, but also, 
though rarely, in the Northern, and in Canada. It also occurs in 
"the West Indies. In Africa it is especially well known on the West 
Coast, and particularly in the Gold Coast, but it also occurs in 
Algeria, Egypt. Sudan. East Africa, Madagascar, and the Transvaal. 
In Asia it is known in India. China (?), and Ceylon. It also occurs 
in Polynesia. We have seen a cast' in an Italian peasant. 

AStiology.- -The causation of the disease is not known. The 
theories suggesting that the disease is due to leprosy, wearing rings, 
or other tight bands, self-mutilation, may b'e dismissed at once, as 
there is nothing to support them. 

According to some authorities--Lc Dantec, Da Silva Lima, etc. 
—the hereditary factor has a certain importance. Da Sifva Lima 
quotes the example of a negro'family all the members of Which 
presented the condition. 

The racial factor has also been given much prominence, for the 
condition practically occurs only among natives and mulattoes. 

Zembacho 1 Pasha, Eyles, and Moreira, are, in our opinion, correct 
in their view that the reason why the native races are attacked is 
because they walk barefoot, and that irritation or injury to the 
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skin of the*little loe is more likely to occur in negroes, who often 
are flat-footed. It is more common in males than in females, in 
adults than iii children, and, though it cafi apparently be found at 
any age, is most common between thirty to thirty five years. 

We arc inclined to believe that the condition is ol parasitic origin, the 
infection taking place probably through the small superficial lesions or 
wounds which may be found in people going barefooted. * 

Pathology.- —Tlie constant irritation causes the epithelium to 
proliferate internally and depress the skin, and cause the fibrous 
tissue of the cutis to proliferate. There is also an endarteritis, by 
which the blood-supply is gradually cut off the distal portion of 
the toe, which therefore becomes ocdoinat ous and fatty, while the 
bone undergoes rarefying osteitis, so that the digit is gradually 
separated from the foot, a process which takes place through the 
bone of a phalanx. The histological examination at the line of the 
furrow shows proliferation of the epidermis, which projects down¬ 
wards into thc # cutis, in which the connective tissue is*increased in 
quantity. The vessels show endarteritis 'and periarteritis; the 
sweat-glands show proliferation and fatty degeneration of the cells. 
The bone is in a condition of rarefying osteitis. 

Distaliy to the furrow the joints are effaced; the tissues show 
fatty degeneration and uedematous infiltration. No organisms can 
be found. 

Symptomatology.— The disease is purely local,’and is not, in our 
experience, attended by any general symptoms. It begins, as a 
rule, as a furrow on the inner side of the digito-plantar furrow, 
which slowly deepens and extends 1 at ('rally and dor sail}'- until the 
two wings meet on the dorsum of the toe. While this is proceeding 
the distal poition of the toe becomes swollen, and may appear as a 
small globule surrounded posteriorly l>y a deep groove, by which it 
is separated from the rest of the foot. Wftcn an ulcer forms on the 
inner side of the groove, and may cause much pain. 

Left to itself, the disease will last from two to ten ye;irs. though 
cases have been reported of fifteen to fifty years' duratiun: but 
eventually the toe drops off, or is knocked off, or ^ removed. The 
process may, however, begin again in the stump. • 

Usually the fifth loe is affected, but in about 10 per eon!. of cases 
the fourth toe may be ^fleeted, and much mor d rarely t fie second 
or the hallux. There arc reports of the affection occurring also in 
the fingers. • 

Diagnosis. —The diagnosis affords no difficulty, the presence of 
the constricting furrow being typical. It is easily differentiated 
from leprotic lesions of the toes by the sensibility being normal 
and by the absence of signs of leprosy in other parts of the body. 

The history makes the diagnosis clear between true ainhum and a 
peculiar congenital ring-like constriction of the toef described by 
•some authors. This condition is present at birth, and its bourse, 
is.not progressive. , 
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Prognosis. —There is no danger to life in the disease. * 

Treatment. —The disease is best treated by making a longitudinal 
cut into the groove, when its progress may be stopped. 

Prophylaxis.- -The essentials of the prophylaxis are cleanliness, 
and the wearing of stockings and boots to protect the foot from 
injury. «.■ 

Symmetrical Palmar Erythema. 

Chalmers, in 1899, drew attention to a symmetrical non-pftirigin- 
- ous palmar erythema found in Europeans on the Gold Coast, and 
extending along the ulnar side of the palms of t he hands. The affec¬ 
tion was very persistent. We have seen similar cases in Ceylon. 

Acrodermatitis Vesiculosa Tropica. 

Historical and Geographical.- -This skin disease was described by 
Castellani in Ceylon. It is of rare occurrence. 

^Etiology. —This is unknown, but the affection may be of neuritic 
origin. It does not seem to be* connected with leprosy, in all our 
cases the scare.li for Hansen's bacillus being negative, and anaesthesia 
and other signs of leprosy being'absent. Xo history of traumatism 
was elicited in our patients. 



Fig. 879.— Acrodermatitis Vesiculosa Tropica. 

« 

Symptomatology.—In a well-marked case the skin of both hands, 
especially the fingers* appears glossy and tense, the lingers assuming 
often a tapering shape. Translucid vesicles' the size of a millet seed 
or little more are seen deeply embedded in the skin of the fingers. 
They have clear contents, and the bacteriological examination 
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reveals absence of any bacterium. They may apparently remain un¬ 
changed for a t long time, then may slowly disappear; or a few may 
break, leaving very small superficial ulcers, which heal spontaneously 
and do not coalesce. The patient generally complains of very 
severe pains in the hands and fingers, which may be continuous, or 
may be of a neuralgic intermittent typo. Pruritus is absent. There 
is often diffuse hyperaesthesia; anaesthesia is never present. No 
thickenings are found along the nerves of the arm. The general 
health is not affected. 

Course and Prognosis. —The'course of the disease extends to 
several months, and occasionally to two or three years, with periods 
of great improvement. Ultimately the condition may get cured 
spontaneously. The general health is not affected, but the patient 
is unable to W<?rk with his hands. 

Diagnosis. —This is bast'd on the patient complaining of severe 
pains in the hands and lingers, on the presence of deep-seated 
cliciropompholyx-like vesicles, on the glossy skin, and on the long 
course of the complaint. • 

Tfce condition is differentiated from cheiropomphblyx by tlic 
severe pains and absence of hyperidrosis: from a leprotic condition 
by the absence of anesthetic patches, and absence of other signs of 
leprosy on other parts of the body. * Moreover, though the course 
is long, the disease generally becomes cured spontaneously. From 
dermatitis repens of Crocker and acrodermatitis perstans of Hallo- 
peau by there not being history of traumatism, by absence of 
exfoliative lesions, by the less severe objective signs, and by the 
absence of the hirge foci of disease with marked borders and fringed 
with sodden epidermis, which is thrown up by the undermining 
exudate. 

Treatment.-- -The regular applieaticpi ol an ichthyol ointment 
(2 to 5 per cent.) to the hands and lingpis, and the administration 
of the same drug (gr. iii. i three t hues daily by the mouth is beneficial. 
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CHAPTER XCVIII 

MISCELLANEOUS DISEASES 
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% 

Craw-craw—D Mn aatitis nodosa rubra—Lichen convex—Symmetrical car 
nodules—•Sfcr lipomata—Porter’s lipoma ta—Subcutaneous nodular lipo¬ 
matosis -^multiple pruriginous tumours of the skin — Angiofibroma' 
contagiostmi, tropicum—Multiple pruriginous tumours—West Indian 
nodules —r Mossy foot — Hotryumycosis - - The hyperkeratoses — Juxta- 
articular-nodules —Murmekiasmosis —Helcrcm es. 

•$» 

ORAW-CRAW. 

Synoiym.-^-Nodular dermatitis (A. Plchn). 

Etiology .-—The cause of the malady is unknown. Pijper lias 
described a diphtheibid bacillus. 

In the Ceylon gaols, where-the disease is common, the prisoners believe it 
is due to idle diet and to the manner of cooking the rice. 

O’Neil described in his case a Microfilaria which Manson is inclined ,to 
believe to be probably Microfilaria Persians . Nielly described, under the 
name of ‘dermatose parasitaire ’ or * craw-ciaw,’ a papulo-vcsicular eruption 
in which he found nematode embryos in the papulo-vcsicles and blood of 
the general circulation. The conditions described by these aulliors are not 
the dermatosis we call craw-craw, and resemble more what Daniels and 
ourselves call conly itch. 

Symptomatology. —Under the term ‘craw-craw ’ African natives 
denote practically any pruriginous skin disease. Our African experi¬ 
ence has taught us that most of the so-called craw-craw cases are 
cases of neglected scabies or of tinea corporis, or what Daniels and 
ourselves call cooly itch. We apply the term ‘craw-craw' to a 
dermatosis met with in Africa, in Ceylon, and in various parts of 
the tropics, char act erizcd»by the presence of numerous hard, alfnost 
horny papules, occasionally slightly exfoliating at the top, Varying in 
size between a milletrscqd and a small pea. Some of the papules 
may be follicular. They are not of const atit shape ;*somc may 
be roundish and flattened, and others acuminate. When disappear¬ 
ing, they may leave zones of hyperpigmentation. The eruption 
generally 'affects the legs and arms, but may spread to the whole 
body, excepting, as 'a rule, the face and scalp* Suppurative and 
ulcerative fesiorts are absent, except as secondary lesions due to 
scratching. The proximal lymphatic glands may be hard and en¬ 
larged. The disease, if not properly treated, may last many.Jmonths, 
and even several years; some cases, however, become cured*spon¬ 
taneously. 
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Diagnosis.— The disease with which cfew^xttw presents the 
greatest resemblance is prurigo. It is distinguished from prurigo 
by the eruption appearing at any time of life, and not only in child-. 
hood; by most of the papules being larger, of horny consistency, 
and not covered by a small bloody crust, as is often the case in 
prurigo; and by the fact that it may be cured spontaneously. 

The disease may be distinguished from tinea corporis by the 
absence of any fungus, and from scabies by absence of burrows, and, 
of course, the absence of the Acartts. 

Treatment.— The regular application of a salicylic spirit lotion 
(2 per cent.), followed by 3 -naphthol ointment (5 tolo per cent.) for 

long periods of time, t often induces 
a marked improvement, and in 
many instances a cwre. Internal 
tM-atincut (arsenic, ichthyol, etc.) 
does not seem to influence the 
disease. 


Dermatitis Pruriginosa Tropica 
(Caoly Itch). 

The trim ' (ooly ill'll 1 is often ajiplial 
l<» (ki matosis oi vanous nature, in- 
i luilmg mm hies. We use it to denote 
.111 cMienielv pruriginous dermatitis 
.itleiting loolies and oei asionally Knro- 
1 leans m lertain parts of the tropus, 
rs])u uilly m the low country. No awn 
or sinul.iV paiasitcs aie found. 

AStiology. —The aetiology is unknown; 
neither lungi nor animal parasites have 
been found, it may possibly be due 
to some parasitic agent which remains 
on the body only for a short time in 
analogy to Copra itch (p. 2215). 

Symptomatology. —The eruption is 
guieially found on the arms and legs, 
but may extend all over the hotly, 
even, though rarely, to the face. The 
pa t lent complains ot unbearable pruritus. 
The ci upturn is made up of smalt papules 
oi ten 1 overed by bloody crusts; Vesicles, 
|)iipulo-])iist1iles, and pustules may be 
present, and the patient, on superficial 
examination, nm be loiu-ii’ciil to I*.- sultenng trom scabies, but no 
cunicnla are found, and no acirus isobseived. t * 

Prognosis. —J 111 ei upturn is a cry obstinate, and may last for months. 
Diagnosis. —The absence ol 1 unicula and oi the sarcoptes differentiates it 
from scabies. 

Treatment.- Sulphur (3 to 10 per cent.) and naphthol ointments (3 to 10 per 
cent.) arc very useful, though their action, as remarked by Daniels, is much 
slower than in >rabics. 
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DERMATITIS NODOSA RUBRA. 

1 Historical an& Geographical. —This condition lias been described, 
by Castellani in Ceylon. 

/Etiology. —This is unknown. 

Symptomatology. —The first impression received on seeing a 
patient suffering from this peculiar disease is that lip suffering 
from smallpox in the papular stage of the eruption, but the absence 
of fever &nd the closer inspection of the eruption will exclude small¬ 
pox at once. In a well-marked case the patient presents on his 
race, arms, chest, back, and practically on the whole body, numerous 
large papules and nodules. 

The colour of the eruptive 
elements is an angry red; 
the shape, hemispherical or 
roundish; the size, from a 
small split-pea to a large 
pea. The surface of the 
papules and nodules is 
smooth, does not show 
umbiliention, nor scales: 
their consistency ’is *hard; 
most of tlic papules are not 
follicular. There is unbear¬ 
able pruritus, but the 
malady has no urticarial 
element whatever. Several 
of the superficial lymphatic 
glands arc enlarged and 
hard. In-'several cases a 
well-marked enlargement of 
the parotid gland is present. 

The blood shows a certain 
degree of eosinophilia. The 

course-of the "disease is long 8Si. — Dermatitis Nodosa Rupka. 

—six months to a year, and 

sometimes much longer ;»tho nodules become gradually smaller, 
and may disappear completely; they leave no scar or zones eff hyper- 
pigmentation, but occasionally the skin may take* a slightly scaly 
or eczematoid appearance'. Recurrences may*be observed. 

Diagnosis. —From a syphilid a by the extreme pruritus and the 
inefficaey of mercury and potassium iodide. 

From smallpox, the papular stage of which it closely rest mbles, by 
the absence of fever, by the chronic course, and by the fact that the 
papules never undergo a purulent change nor leave scars on healing. 

From lichen planus by the papules being vci$r large, anil by their 
hot being flattened, umoilicated, nor polyhedric. 




most of them not follicular, and by the absence of plugs 
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From acnitis by the unbearable pruritus and by thf eruption 1 not 
being chiefly limited to the face, as well as by the absence of subse¬ 
quent necrosis. * 

From folliclis by the condition not being limited to the extremities, 
and by the absence of central crusts. 



Fig. 88a.—D ermatitis Nodosa Rubra. 

From erythema tpuhijormc by the eruptive •elements being well- 
defined, persistent, solid papules and nodules. • 

Prognosis. —In mqst cases the general health is not much affected, 
but the patient complains of the disfigurement and the severe 
pruritus', and'the course of the disease is a long one. Occasionally, 
after many recurrences, death'ensue^. , 
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Tristment.-^Arsenic, potassium iodide, mercury, do,not influence 
the disease. To allay the pruritus salicylic alcoholic lotions (2 per 

cent.) and ointments may be used. 

# 

LICHEN CONVEX. 

, Synonym.— -Lichen Pilaris Convex (CastolJani). • * ' 

.Historical and Geographical. —This affection—which has been 
described by Castcllani—is very common in Ceylon, especially 
among natives. 

Symptomatology. —The regions of the body mostly affected are 
the thorax, dorsum, and shoulders. The disease is characterized 
by the.presence ofJnumerous"firm’papules, all of-which are follicular. 



Fig. 843.1—-Lichen Convex. * 

. * 

The surface of the pppnlfs is smooth; no squamae or {plugs are 
found; they have always a' convex surface, jfhd may tie almost 
hemispheric, yj to | inch in diameter. The colour of the papules 
has 9. pinkish hue in natives, and red in Europeans; they have no 
inflammatory base, they are not surrounded by any halo of in¬ 
flammation, nor is there hyperpigmentation, nor do they leave 
pigmented areas*on healing. The eruption is very prurjginous. 
The regions affected may show hyperidrosift »Thc general health 
is not affected; the lymphatic glands arc not enlarged; in a few 
cases the blood may show a slight degree of eosinophilfa. * 
The course is long, the eruption lasting about three to nine 
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months, and often recurring. When the eruption heals, no hyper- 
pigmentation is left.} 

Diagnosis. —From pityriasis rubra pilaris by the papules nevof 
showing plugs and by the absence of scaling; from lichen planus by 
the papules not being flattened, nor polyhedric, nor umbilicated; 
from derniatitis nodosa rubra by llie papules being always follicular 
and not so "large; from a syphilide by the intense pruritus; from 
papular eczema by the papules being always follicular spid larger 
and dome-like, with absolutely no inflammatory base, and by the 
skin not presenting a diffuse inflammation, whatever the stage of 
the disease. Moreover, even when the eruption is of long standing, 
the appearance of the skin between the papular elements remains 
quite normal, and there is no sigii of what the French call lichenifi - 
cation. 

Prognosis.—The eruption lasts for several months, but generally 
heals spontaneously; recurrences are observed. The general health 
is not affected. 

Treatment.- - Potassium iodide, mercury, and* arsenic have no 
effect. Externally, antipiuriginous lotions and ointments may be 
used—as, for instance, a salicylic alcoholic lotion (2 per cent.), 
followed by a naphthol ointment (2 to 5 ppr cent.). Change to a 
cool climate is very beneficial. One of our eases improved on a 
vegetarian diet. 

SYMMETRICAL EAR NODULES. 

This condition has been described by one of us in Ceylon in 1910, 
but further experience will probably show that it is to be found also 
in other tropical countries. In the deep substance of the lobule of 
both ears generally the condition is symmetrical—on palpation, 
a spherical nodule, hardly visible, is felt. Now and then the 
nodule becomes much la^er, very tense, and may then present a 
>• somewhat translucid appearance: alt it some days it becomes 
smaller again, and may lie hardly visible. There is, as a rule*, no 
subjective symptom during the periods of quiescence ; a feeling of 
tension and slight pain during the periods of increase of size of the 
nodules. • 

The .condition is not leprotic, there being no anaesthesia or 
other sign of leprosy; it may possibly be of parasitic origin, but 
nothing definite c^n be stated, as none t>f our patients would 
allow tlidremoval of the nodule. Further investigation may show 
that it is allied to the peculiar Condition called Nepaul tumour 
(see Chapter XC., ]>. 20x0). 

k EAR LIPOMATA. ' 

Symmetrical lipoiiuij a of the lobules arc not rare see Chapter XC., 
p. 2010). * 
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PORTER’S LIPOMATA. 

* Porters and hammock carriers often show*one large lipomatous 
mass on one or both shoulders, where they carry weights, or where 
the pole on which the weight is carried presses. 

SUBCUTANEOUS NODULAR LIPOMATOSIS. * 

9 

Synonym.—Polymicrolipomat osis. 

This condition seems to be common in the tropics in Europeans 
and natives alike. It is characterized by the presence of subcu¬ 
taneous nodules, found only on palpation, roundish or oval, painless, 
the size of a pea to a nut. These are generally situated in the 
subcutaneous tissue of the arms, legs, and abdomen, and in our 
experience arc not rarely mistaken for enlarged lymphatic glands. 
On lapping them with a sterile syringe only a trace obfatty material 
is removed, which..when placed 011 a slide, promptly dissolves when 
heated or treated with ether. The microscopical examination of 
one of these nodules, surgically removed, showed it to be composed 
of fatty tissue. Occasionally the tumours bccolne much larger and 
may l»e plainly visible. 

ANGIOFIBROMA CONTAGIOSUM TROPICUM. 

This disease was first described by Unna and von Bassowitz. So far, 
cases have been reported from the southern regions of Brazil only. 

Symptomatology.—The incubation period varies from fifteen to 
twenty-five days. There are 110 prodromal symptoms. The 
eruption consists of vivid red papules, which soon enlarge into 
nodules the size of a large pea to an almond. The eruption may 
affect any part of the body, but more frequently the face, neck, 
axillae, and genital organs. It is rarely found on the legs. It very 
frequently affects the various mucosae-'•oral, nasal, rectal, and 
urctliral. The nodules present a smooth Surface, of a violaceous 
colour, and they are somewhat of soft consistency; they bleed 
severely after the slightest traumatism. They may disappear spon¬ 
taneously without leaving any scar, or in other cases secondary in¬ 
fections may set in, and large ulcers develop. The eruption is not 
pruriginous"therf is no fevcl', and the general healtli is not impaired. 

/Etiology.—This is unknown, but the disease is considered to he 
infectious. According-to,. Bassowitz, the infection takes place 
during sexual intercourse, or by the habit the people of Brazil have 
of taking their mate (nationalbeverage), using the same cannule. 

Histopathology.—According to ITnna's investigation, the histo- 
pathology is quite different from what is observed in framboesia 
and syphilis. The notlules consist of fibrous tissue, with scanty 
cells intersected by extremely numerous bloodvessels. 

Diagnosis.—The disease must be distinguished from verruga 
peruviana and frambeesia. In verruga peruviana there are .severe 
constitutional symptoms—fever, and often enlargement of the liver 
and spleen. Tne condition, however, is considered to be identical 
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with verruga sens# stricto (p. 1576), by Strong, Tyzzer, Brues, 
Sellards and Gastiaburu. In frambocsia the nodules have a mori- 
form surface, and do*not bleed so easily. * r 

Treatment. —Mercury and potassium iodide are useless. Basso- 
wit z recommends iron and arsenic internally, and externally the 
injcctionjnto the base of the nodules of a few drops [of formalin, 
or their excision, using the galvano-cautery. 

MULTIPLE PRURIGINOUS TUMOURS OF THE SKIN. 

Schamberg and Hirschlcr reported in 1905 two cases of multiple 
tumours of the skin in negroes, associated with itching, ihe 
tumours were sharply circumscribed nodules, from the size of a 
small pea to a large hazel-nut, situated on the extremities. They 
were of a blackish colour— the smaller smooth, the larger covered 
with a horny epidermis. These tumours showed, on histological 
examination, dilated vessels, cellular infiltration, with numerous 
mast cells, and the formation of new collagenous fibres. The same 
eruption war previously described in 1880 by Hardway in a white 
woman. * 

WEST INDIAN NODULES. 

This affection, which seems to be very similar to the preceding 
one, has been described by Numa Rat in natives of the West 
Indies, who often contuse it with Guinea-worm. The eruption 
may attack any part of the body, and consists of subcutaneous 
nodules varying from the size of a pea to that of a small nut. 
There is extremely severe pruritus, and the natives destroy the 
skin covering the nodules with caustics, and extract the nodules, 
which appear yellowish-white and have a cartilaginous consistency. 

Histologically, according to Macleod. they consist mainly of 
hypertrophied connective tissue made up of -thickened collagen 
bundles. The aetiology is unknown. 

MOSSY FOOT. 

Synonym. —Piemugoso. 

This affection is fairly common, according to Thomas, in the 
region of the Amazon. » 

The foot is covered with dense, warty, very vascular, painful 
masses, as much as a half to three-quartvrs'of an inch thick, which 
may spread to the leg. 

The disease is very chronic, and'probably of parasitic origin. 

The suggestion has been made by Cranston Low that it may be a type of 
tuberculosis cutis verrucosa, and by Da Matta that it may be a form of 
leishmaniasis. * 

t BOTRYOMYCOSIS. 

« 

Synonyms. —Botryomycosis Hominis, Granuloma Pyogenic um. 

Definition. —A granulomatous condition, characterized by the 
presence of coccal bodies of various size and collected in clusters. 
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. Historical and Geographical Distribution.— The condition was 
, first studied in .horses, in which it occurs often in the testicular 
cord after castration; but it is common also in the pig, dog. and 
cattle. Later it was found in man by Dor and Poncct in Europe. 
In the tropics it has been observed in Ceylon by one of uS. 

/Etiology. —The condit ion is believed by some observers to be due 
to an organism (Botryococcus ascojormans Kitt. Micrococcus botryo- 
genes Rabe), the botanical position of which is not defined. The 
organism appears in the lesions under the. form of spherical bodies 
of very different size (o *8 to 12 /*), singly or collected in clumps. 
Gram-positive, and to a certain extent acid-fast. They seem to 
reproduce by a process of cndosporulation. The cultures obtained 
by some authors have, however, all the characters of a staphylo¬ 
coccus. 

Some authorities, in fact, consider the disease to be merely a 
type of pyosis due to the usual staphylococci. Magrou, using a 
special technique, has succeeded in experimentally reproducing the 
disease by inoculating a strain of Staphylococcus aureus isolated 
from an ordinary case of sepsis. M. Nicolle and Cusati hfiivc shown 
that the serum derived from horses affected with botryomycosis 
neutralizes staphylococcal toxins. Let idle considers the disease 
to be due to an amoeba, and his results have been confirmed by 
Bureau and Labbc, but not by others. 

Pathology.-- The condition, as seen by us in the tropics, lias all 
the characters of a granuloma. The microscopical examination of 
sections shows young connective tissue with large numbers of 
plasma cells. Peculiar davifurm bodies have been described by 
Magrou, who believes them to originate from the staphylococci. 
The lesions are very vascular. Later, denser fibrous tissue is 
observed. % 

Symptomatology. —The condition generally develops on some 
suppurating wound, but may occur upon the site of any abrasion 
or wound. It appeal's as a small, generally cherry-red, granu¬ 
lomatous nodule or mass, often roundish, of \arious size—from 
a pea to a nut or larger. Occasionally the nodule may be pedicu- 
latecl. At first it is of rather soft elastic consistency: later may 
become fibrous 1 and much harder. There is very little tcndcncV to 
spontaneous cure. A very mild type of botryomycosis occasion¬ 
ally develops after vacclhation. We have se<*n several such cases. 

Prognosis. —The general heajth is not much affected, but the 
condition has little or no tendency to spontaneous cure. 

Treatment. —Excision, followed by light cauterization with pure 
carbolic or chloride of zinc, is the only method of treatment. The 
pedunculated form may be cured by ligature.' The disease may 
occur again after operation, but this is rare,, 

Prophylaxis. —Care should be taken to keep suppurating wounds 
thoroughly disinfected. 
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THE HYPERKERATOSES. 

Definition.—A hyperkeratosis is any cutaneous condition in' 
which the colls ol the* horny layer have a greater coherence than 
normal, as' tested with pepsin and hydrochloric acid, and thus tend 
to pile thanselves up in the form of horny scales. 

Remarks.— As defined above, a hyperkeratosis is more a symptom 
than a disease, and most of the. so-called primary hyperkeratoses are 
probably induced by some chemical change produced by an altered 
metabolic condition brought about by some infection. 

Thus syphilis and frambiesia tropica are often believed to be the 
disturbing element which lays the foundation of these changes, even 
though no sign of their specific germs can be found in the lesions, 
which may appear long after the disappearance of other features of 
the disease, while the specific treatment for these complaints has 
little or no influence on the hyperkeratosis. 

Further, syphilis can certainly act upon the foetus in utero and 
lay the bases of changes ot metabolism, which rfiav result in the 
so-called congenital hyperkeratosis, and the same remark?, to a 
certain extent, appear to apply also to tuberculosis. 

Classification.-— With the above provisos, the hyperkeiatoses may 
be classified into 

A. Hyperkeratoses obviously associated with a causal disease :- - 

1. Non-Jolliculur : 

Found in leprosy, arsenical poisoning, and liyperi- 
drosis. 

2 Follicular : 

Found in various tubercular and syphilitic affections, 
and some form** ol lichen and acne. 

B. Hyperkeratoses oj 1 unknown origin or remotely associated 

' with syphilis, yaws, tuberculosis, etc.:- - 

(a) Develops during inlra-utcrinc lije : 

Hyperkeratosis universalis congenih . 

(h) Develops during posl-ulcrinc lije : ■ 

is (ioneralized affect ions- 

r Of these, ichthyosis and pityriasis rubra pilaris 

are met with in the tropics. 

2. Localized affections:-- * * 

0 (i.) N on-follicular :— 

(1) Without "acanthosis or markedly dilated 

papillary vessels— Keralodermia. 

(2) Without acanthosis, but with markedly 

dilated papillary vessels— Angiokerato- 
dermia. 

1 (3) With acanthosis,I but without markedly 
dilated papillary vessels— Acantho - 
keralodermia. 

(ii.) Follicular— Keratosis . 
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In the tropics we have met with leprotic and syphilitic hyper¬ 
keratoses, as well as with those connected with lichen planus. We 
• have also seen*ichthyosis, pityriasis rubr£ pilaris, anil keratosis 
palmaris et plantaris, and several other forms; blit of all these, 
three forms must receive a little further not in--viz.• 

1. Keratodermia cubrata. , • 

2 . Acauthokcratodcrinia pr;c< omnlai'iem. 

• 3 . Keratoma plantaie sulcatum. 

KERATODERMIA CRIBRATA. 

Synonym.-- -Keratodermia punctata. 

Definition.- -It is a localized noli lollieul.ir hyperkeratosis i»l the 
hands and feet, appe.n iug m poM-iitci ine liii , m wlii< h the liypei- 
keratosie ana is riddled with JiltJc* pits caused by the shedding oi 
little corn-like projections. 

Remarks. Ill the tiopics it was first deserila-d by C.istcllam and 
then by Chalmers*. , 

AEtiology. — h seems that it is in some wav associated with 
yaws dr syphilis (congenital or acquired), probably by changes 
et fee ted in the njet; jiolism, and not by the n< tion ol their 
]>arasites. 

Pathological Histology. The essential points an a mild chronic 
inflammation of the dermis.iml ahyperkuatosisnl tlicswi ai onlici s. 
leading to the foimatiou ol (oiu-liki- pi ojert inns. wlmli aic fieid 
laterally and finally all round, ami then tail out, having a 
depression. 

Symptomatology.- The palms ol the hands or soles of the leet 
may show hvperkeiatosis associated with slight itching. In tin- 
Iivpi-rkt-ratosic area there ate many » orn-hke bodies, some ol w Inch 
have fallen out ajnl lett depressions. "flic condition is \eiy 
chronic. 

Diagnosis. -The bilaterally sMiunetiii.il h\p« rkei.no.as ol the 
palms or soles, with the pils in the thiekemd .mas and tin coin- 
like bodies, are eharaetei i*.tn 

Treatment.- Nothing IS known to pmnancntk* b» nejit the 
condition. , * • ® 

ACANTHOKERATODERMIA PRrtXORNUf ACIEN$. 

This is an acanthokeratodermhi eharaetei ized by the formation 
of thickened patches of epidermis in tin* palms of the handsand soles 
of the feet, which may (in the latter situation) bet nine inicked and 
fissured and break dovfrn. lot tiling painful sores, which prevent the 
patient from walking. Sometimes they are associated with a 
thickening of the horny layer of the nail-bed* thus giving rise to a 
peculiar elevation of the nail called by I’nna hyperkerqjosis subun¬ 
gualis. Most patients have been affected with syphilis, but *tlie 
specific organisms cannot be found in the lesions, and antisyphilitic 

14^ 
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treatment is generally useless. Pathologically the condition resem¬ 
bles that in the first stage of the production of a cutaneous horn, 
which, indeed,’had formed in one case reported by Coleott Fox. 



Fig. 8S4.— • Acantiiokekatodermia Pk.t.c<.»kniij*aciens. 



t'lU. 885.- AcaNTIIOKKKATODLKMIA PKjECOKN Cl KAC 1 ENS. 


, KERATOMA. PLANTARE SULCATUM. 

Historical and Geographical.— This disease was first described by 
Castellani in Ceylon. It is found also in India and tropical Africa, 
and a case has been recorded in Macedonia. • 

/Etiology— -This is unknown, though in, certain cases yaws may 
perhaps play a role in its causation. The ’affection is much ’more 
frequent during the rainy season, and occurs generally in natives 
• who do not wear shoes or sandals; but we have seen a typical 
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case in a European of good social standing. It improves or dis¬ 
appears completely during the dry season. . 

Symptomatology. —The epidermis of the soles—especially tne 
anterior portion- -and the heels is greatly thickened, and is generally 
of a dark yellowish colour, and presents numerous deep segmentary 
furrows, straight, semicircular, or ellipsoid; these fur jaws appear 
black, but if the dirt and'dust accumulaf ed in them teremoved, the 
fundus of these sulci will be found to be whitish or pinkish. There 
is no sign of any local inilammatiou, though tlie patient generally 
complains of tenderness of the feet after much walking. . . 

Diagnosis.—This is based on the presence of the characteristic 
deep sulci and .punched-out holes in'the thickened epidermis, which 
are absent ii’ lesions of the soles of the feet ol syphilitic origin. 





|7|,j. s8 C Kkk mom \ Pi \ntai. 

Moreover, a imycurv .md potassium iodide treatment has no iff.ci 
whatever on tlie malady, in yaws the lesions of the soles ol the 
feet are, generally. either,granulomatous with larfee framba-siform 
nodules piercing tlirough the thick epidermis, or . r ^ d ^ ; t c t ^ 
condition with thickened epidermis is .observed, lhe rare pitted 
condition of the soles of the feet (p. 155°) found in yaws is distin¬ 
guished by its lack of seasonal incidence and by the history. In 
?he condition known as * symmetrical kerat ortermia of the ex¬ 
tremities ’ no deep sulci are found. I he so-called mal de melcda, 
which is very common ip the Island of Mefcdft m the Adriatic, is, 
according to Neumann and others, identical with sympictrioal kera- 

todermia, and no deep sulci are pre.sent. , .... 

ttognostT-The gciuTal health is not afleck-d, hut the condibon 
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may last for months, and if the patient 1ms much walking to do, 
may become very painful. 

Treatment!-—Potassiufn iodide, mercury, ami salvus sail are useless. 
Rest and local applieationsol salicylic ointinent orsalicylu collodion 
(ac. salicyU 5i-? collodion, 31.), or salicylic plasters induce a marked 
improvement. 

JUXTA-ARTICULAR NODULES. 

Synonyms.- 'Kniio,’ Naride, Macgregoi's nodules, Steiner’s 
tumour'., Jcauschuc s nodule-. 

Historical and Geographical. - I Ins affection was fu.st l^riflly 
described by Mat givgoi in itjoi m New (iuinc.i. who also suggested 
.1 possible parasuir 01 ic.iu ol it. It w.is later more lully studied by 
Stemei in natives «>{ Ja\ a and by Jeaiiselme in mil ives of Siam,\\ here 
it is known as ' eiino.' Jeaiiselme introdmed the Very appropiiat«. 
term of ' ju\ia articular nodules.’ l oiitovnont and jCarougeau (m 
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Madagascar considered the. cause ol the affection to be a fungus, 
Nocanlia carougcaui Hrumpt. ('uses have been observed in 

Northern Africa by (iros and in Ceylon by us. also by Chalmers and 
Archibald in the Sudan. The disease will probably be found to 
occur in many olhei tropical and subtropical count nes. 

/Etiology. -Macgrbgdr, Sleimi, and J<vuiselnie considered the 
nodules‘to be, of parasitic origin, while hontoynont and Carougeau 
found a fungus which they believed to be the atiological agent of 
the- condition. The description of this fungus— JS’ocanlia carou^emii 
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Brumpl, tqio —is given in the* chapters on fungi (see pp. 1065 and 
* Recently the presence in the nodule*-, and etiological rule 
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of this fungus has been doubted 
observers ronskler the condition 
frambusia. 

Symptomatology. In tlx leg-, 
and arms, espei i.dly in proximity 
to the articulations. sexei.d no¬ 
dules are found, sunn ol tin 111 the 
si/e ol a walnut 01 nmi e. ol 1 .it Ix i 
hard consistency^ .1 lid ruvend 
bv healihy skin. Accoidni; , 1 to 
M.iegregnr, these tumours on 111 
most frequent lv about tlieilhow-. 
or the p.irts ol the body 1 omiug 
111 contact with tin* gi omul when 
the native is sleeping. ■These 
nodules at first are ratliei sofl. 
and are situated in tin* sy bent a 
neons tissue, and the skin maybe 
moved above them. I.ater tin* 
ni.iv, apparently, lose together, 
forming hard, large tumouis. ami 
adhere to the skin, which geiier 
ally does not present any alter 
ation. Thecourseis very rhroiiic. 


by many authorities. Several 
late manifestation oi 
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but occasionally the nodules may 
disappear spontaneously. 

Treatment.- -The nodules mav be c.\< iscd. Tti the niv first 
stage of tluyliscaso a potassium iodide treatment might be tried. 
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. MURMEKIASMOSIS AMPHILAPHES. 

r r 

Chalmers and Christopher son have described a case (Fig. 889) 
of spreading warts, associated with Cryfrlucoccits myrmecitc, which 
grew on the skin of the face and neck, destroyed an eye, and entered 
the mouth. • , 

LYMPHO-FIBROMATOSIS. 

This is a condition of olephantoid fibrosis (Fig. 890) met by uf 
in Ceylon and Africa. It is sometimes associated with a secondary 



Fig. 890.— Lympho-Fibromatosis. 

* • 
pyogenic eruption. Some cases] may'^be associated with filariasis, 
but others are not. The skin is elevat ed iiit•»Jarge, raised, (flattened 
patches of fibrous consistency. The condition is chronic. 

, s 

SEBORrfHCEA SPINULOSA. 

This condition h^sheen seen by Castellani ayd Chalmers in various 
parts of the tropics and the Balkans. It is characterized by the 
presence of numerous .yellow plugs, some of which are acuminate 
and hard. These plugs project from the orifices of the sebaceous 
ducts, and art often situate on an oily skin. Ordinary black come¬ 
dones are absent. The term ' seborrhcea spinulosa ’ probably 
covers several varict ies of seborrhcea. 
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CHAPTER XCTX 

COSMOPOLITAN SKIN DISEASES 


Gcnei.-il remarks—I’yogiTiH infei lions---Tin- erythema la I'he exanthemata 
I : 'U' alia— Derma lit is vent nnia - - l’.uasilic iliseases- Hu lions eiuplions 
-Herpes - K« xt-inu, pM»na«-is. m Imri liie.t, ami tlermatilis exloliativa— 
A 1 ne 1 lepeinlrusis and hit min Iioms- larlien -Tumo’urs- -'I'uhei miosis 
- -Svplnlis It ht1i\usjs - Kaposi’s tlisease- l IilouMna— Diseases nl 1 ho 
Ikiii .uni nails- --Some t o-mopolilan diseases nt liiuenus membianes. 

i . General remarks. 

. • . 1 

Is* imr experience, all tin* slcm diseases met with in temperate /ones 

are also lomiil in the tropics. e\t t pt those <hu#to intense rolil, mu h 

as ervlheina pernio and liost-hne, anti tun these may also l>e 

iouud in the high inoiintainoiisregions ol the 1ro])ics. 

I'he tliauuosis of some ol the rosinopolit,iu dt maltoses may. owing 
to the colour ot tin- skin of native races, In' very dillicult to the 
medical man newly arrived in the tropics. This is probably the 
i huso t)l some of the statements that such common (list uses as lichen 
planus and psoriasis are absent. There is no doubt, however, that 
some dermaloscs which ate frequently met with in leni])erate zones 
are less common in the tronics. 

It is stared by some authorities ihal coloured traces are. on tbe 
whole, less liable to skill tliseases than the white races, but 1 lie* 
reverse is more in accordance with our experience. 

A l'-w remaiks as to the nounal skin of native races 111.13 be 
useful before proceeding to re\ iew the variouscosjno}»ohlandiseast s. 
Ill the Airieau*races and American negroes who descend from 
Afrit an negro stock ((rumen negroes. Yoloffs, Ca (fires) the whole 
skin, especially the derma, is thicker than 111 the white races. In 
Indian races the skill is about the same tlfickhess as in Europeans, 
except in tlie Tamils. wIiom* skin is somewhat thicker. As noted by 
Howard Fox, the glandular system swe.it glands and sebaceous 
glands -is much more highly de\eloped in the nniixc races, espe¬ 
cially tin* African negroes. The sebaceous secfiction is the cause of 
their peculiar odour and the shining appearance ul the skin, and 
the large secretion of^swjeat, which, owing to the high temperature, 
quickly evaporates, is the probable cause ol the skin feeling cooler 
when touched/ In native races the hairy system is less developed, 
except on the scalp; in the African races the hair of the head is 
generally curly or woolly; in Indian races it is usually smooth. 
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Tho slight development of lanugo hair is the cause, as noted by 
1 1'ox, of the pecyliar velvet y feeling of the nem-o skin. 

I he most important characteristic of the. skin of tropical native 
races is the dark pigmentation. It is said that this pigmentation 
is not present at birth, but develops wilhiu a few hour?; to several 
(lays after birth. In our experience, it cannot be doul^ed that at 
the time of birth in many cases the babies present a* much lighter 
colour than the adult people. The skin, however, is not whitish, 
but ol a muddy brownish colour, and darkens greatly within a few 
days--m some cast's is quite dark also at the tune ol birth. It is 
said that the pigmentation increases till puberty, and then, after 
remaining stationary during adult hie, .slowly decreases during old 
age. The maximum pigmentation is found on the loins, posterior 
portion of the ti;uuk, shoulders, buttocks, and thighs: the least pig¬ 
mentation is found on tin' prepuce, vulva, palms, and soles. I11 
some races the oral miieosa is not pigmented: m others there is a 
patchy dark pigmentation which extends often to the tongue. 'I he 
dark patches outlie tongue have been cousidt'red hysi-Ner.il writers 
to be u. pathological condition, and a sign ol aukyloslonfiasis. We 
have observed such puli lies. liowe\ ei, m immbei s of noi mal nut ives. 

I he. hair is said t<» hi-tonie while at a later date among ntgio races 
than in Kuropi-aus; we luve not noted any distinct ditfen nee, 
either among them or l lie 11.1l ives ol Asia. 

It is said by some writers that native races, and especially the 
negro Afiieaii races, are les-» siweptible to pain than the while 
man. In our experience there is hardly any difference in the 
ordinary doloiilic sensibility, but the thermic sensibility ispiobably 
less. 

PYOGENIC INFECTIONS. 

These are veiy common in tropical countries. Impetigo and 
Ecthyma lesions are frequently nut with. The symptoms and 
course are identical with what one finds in temperate zones, and 
the treatment is the same- -removal of the crusts, disinfection with 
a lotion, such as a pet-chloride of merruiy (1 m 2,000), and dressing 
with a white prucipitate ointment (1 pel ci-ut.). # * 

Boils.—This is a common atfection in the tiopicj;, very stubborn, 
and difficult to cure.* The quickest and mosj reliabh method ot 
cure in cases of multiple boils is. in our experience. Wright's vaccine 
treatment, 1 lie vaccine being prepared Irom staphylococci isolated 
froin the patient. When this treatment cannot be caiiied out, the 
administration of veqpt preparations internally will be found to be 
useful in some c^ses 'fl.g., ceridin pills. Occasionally a small boil 
may be aborted by applying a droplet of pure carbolic acid by 
means of ,1 pointed pcnfiil of wood drilled mtfi the centre of the 
papule. For old indurated boils the continuous application of a 
carbolic lotion (2 to 5 per cent.) on lint occasionally causes them to 
become absorbed. 
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As a preventive, a salicylic alcoholic lotion (i to *2 per cent.) 
used after the daily bath is advantageous. 

Sycosis coeeogenlca.— This is fairly common in both Europeans 
and natives. In the negroes Fox has often observed the formation 
of tiny clieloidal tumours after this affection. JVpilation and the 
use of a vaccine is the best method of treatment. We have 
observed a case of Dermatitis papillaris capillitii (Kaposi). 

Erysipelas.- -Ordinary erysipelas due to streptococci, and to be 
distinguished from the filarial erysipelatoid attacks preceding the. 
development of elephantiasis, is not rare. Ichthyol ointment or 
lotion (io per cent.) answers well. 


THE ERYTHEMATA. 


Erythema solare is common in Europeans recent ly arrivid, and in 
those who live an open-air life, such as planters. It is followed 
by pigmentation (sunburn, see pp. 82 and 2231). iThe application 
t < * of calamine lotion, followed by the 

use of boric vaseline or rose-ointment. 
is beneficial. , t 
Erythema intertrigo is very fre¬ 
quently observed in corpulent 
persons. Washing the parts with a 
potassium permanganate solution 
1 1 in 5,000), followed by application 
0/ boric-talc or salicylic-talc powder 
(acid, boric. 5i., talci jji., or ac. salicyl. 
gr. x.. talci =i.). is useful. Persons 
suffering from intertrigo are very 
liable to become infected with tinea 
cruris. 

Erythema nodosum — Erythema 
multiforme.— These affections are 
occasionally met with, but much 
more rarely than in temperate zones. 
We have*seen two.cases of the 
variety of erythema multiforme 
known as herpes iris. 

Erythema annulatum and Erythe- 
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. , ma gyratum, in persons suffering 

from fever, and coming fioni tropical Africa, should always*arouse 
the suspicion of trypanosomiasis. 

Diffuse Erythema scarlatiniforme and Erythema morbilliforme 
may be seeirin some malarial patients. Tiny may occasionally be 
caused by quinine, but"in most cases are $f malarial origin. The 
diagnosis of erythemata in dark natives is difficult. The medical 
man bf long experience, however, will be able to detect a peculiar 
shiny aspect of the skin, with a distinct pinkish tinge. 
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* 

Purpura.— “Schonlein’s purpura, Henoch’s purpura, and Werlhof’s 
purpura are not common in the tropics, though we have seen cases. 

A symptomatic purpura eruption is occasionally seen in the last 
stage of kala-azar, in malaria and other maladies. 

THE EXANTHEMATA. a 

• 

Smallpox, chicken-pox, and measles are very common in the 
tropics ,'t hough scarlet fever is but rarely met with. 

Smallpox, of which we have already given a description (p. i486), 
is very common, and often spreads in extensive epidemics, and 
may present the confluent type and the luemorrhagic type, which 
is rare in Europe. In colonies under European rule vaccination 
is extensively practised. The vaccine does not retain its im¬ 
munizing properties for more than a few weeks iirthe tropics, and 
hence it is advisable for each colony to be provided with a central 
vaccine depot where the lymph can be prepared under careful 
supervision. OK'ing to the habits ol the lower classes and to many 
of tin* vaccinators being non-medical men, s'erious infections with 
ot her diseases may occur. 

Measles may be difficult to recognize, as the eruption in dark- 
skinned races is better fell than seen, but the coryza and other 
symptoms are generally sufficient to enable a correct diagnosis 
to be made. 

URTICARIA - -LICHEN URTICATUS -PRURIGO. 

Urticarial eruptions are as frequent in the tropics as in temperate 
zones, though to the new-comer the diagnosis of urticaria in dark- 
skinned nativ« s is lar from easy. Of lichen urticatus we have seen 
several cases among European and Jjalf-caste children, and of 
urticaria pigmentosa we have seen one. cast- a European child. 
W.* have observed true prurigo of llebra in two native girls. 

DERMATITIS VENENATA. 

Several tropical plants and grasses produce substances highly 
irritating to the skin, but the subject lias already been jreattd in 
Chapter XCIV., p. 215T. The dermat itisso caused^may be urticarial, 
erythematous, eczematous-like, or bullous, an£ may extend to large 
portions o f the body. The forms of dermatitis vew^iata due to 
animal agents, such ns ants/bugs, caterpillars, etc., have bet 11. 
already mentioned in Chapters XIV. and XCV 1 .. p. 2200. 

a 

. * PARASITIC DISEASES. * 

• 

Trichophytoses. —In jtropical countries, addition to the tricho¬ 
phytoses peculiar to the tropical climate, several .other. forms of 
trichophytic affections occur which are clinically identical with 
those met with in temperate zones, such as tinea circinata, tinea 
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capitis, tinea barbax The fund are, however, in* most cases 
different species (see p v J05J). In our experiena*. tinea capitis 
is less common in India, Ceylon, and tropical Africa, than in 
Europe and America. On the other hand, it is extremely common 
in the American negroes. The fungi found m the tropics are 
generally le.ige-sporcd ones. M icrosporum and (mini has never 

been found by us. Favus 
is rare in tropical-Africa 
and Asia, but common in 
China, Egypt and in the 
Sudan. 

Pityriasis versicolor.— 

The pityriasis versicolor 
of temperate zones may 
be found in the tropics. 
It is to be noted, how¬ 
ever. that several writers 
oil tropiesfl medicine con¬ 
fuse pityriasis versicolor 
with another dennato- 
inyMsis whii h is ex- 
\ n mely coninion— t inea 
lla\ a (see p. J07.J). 
Pediculosis and Scabies. 
Pcdit nlosis capitis is 
extremely c o 111 m on, 

although natives gener¬ 
ally take great taie to 
keep their hair 111 good 
condition by regularly 
combing', washing, and 
oiling it. Accoiding to 
Fox, Carmichael, and 
iYudergasl. pediculosis 
capitis in the Southern 
States of North Ameriea 
is much less frequent in 
the negroes than ill the 
whites, as. according to 
them, tlu* negroes take 
greater pains in tin* care 
of the scalp than do tlie 
lower-class whiles. J'rJicnfnsis iorpnri\ and Pediculosis pubis an 
as frequent in the 1iopi<» ns m t« injvi.ite zones, ard so is srabiis. 
Pediculosis pula', may. hnwrur. bi v«iv rare or absent in races 
accustomed to regular shaxing of the pubic iuiir. For descri]*tion 
of the parasites see p. 73 5. Scabies is described on p. J217. 
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BULLOUS ERUPTIONS. 

Epidermolysis bullosa is occasionally observed. 

Pemphigus vulgaris and Septic pemphigus casts arc n«»1 rare in 
the tropics. I11 the cases of septic pemphigus we hyve always 
found virulent streptococci. 'I'lie eruption is nimilar te» wliat one 
sees in temperate /ones. We ha\c seen a case vf "Pemphigus 
vegetans, and we have observed a typical ease of Pemphigus folia- 
ceus, contracted in Cevlon. and another in ludo-China. Dermatitis 
herpetiformis is not rare. 

Of Hydroa vacciniformis we have seen two eases in European 
children.) 

HERPES. 

Herpes facialis febrilis is common dining attacks ol malarial fe\ei 
and olhei levers. but \ cry rare, as is well known, in entei ic. 

Wc* have seen in European rliildic 11 «» similai condition to what 
some French writers call ficnc hcrt>ehquc. 1 he condition. as seen 
by us, is characterized by a sbaij) attack o # i le\er lasting about 



Fig. 89?.—Psokiasis. 

twenty-four hours, and al the same time* by the* a]>peaianc*e of a 
few herpetic vesicles—id out easts on the* thief s and 1 *utt«ths. 
Herpes progenitalis is very common, especial I v in Europeans* 
Herpes zoster (zona,shingles) is frequently met with in Emopeaus 
and natives. 
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ECZEMA—ACRODERMATITIS PERSIANS—PSORIASIS— 
PARAPSORIASIS—SEBORRHCEA—DERMATITIS EXFOLIATIVA. 

Eczema is extremely common, and all varieties of it are found 
in the tropifcs, as in temper at ejzones, both in natives and'Europeans. 
The treatment is often very difficult. In our experience greasy 
preparations and even pastes are as a rule badly borne except 
in some chronic cases. Generally speaking, it is best to use.lotions 



Fig. 894. —Psoriasis'in a Sinhalese, Fig. 895.- -^Dermatitis Exfoliativa 

in a Sinhalese. 


such as resorcin (f to 1 per cent.) or liq. plumhi (2 per cent.).* Some 
cases of eczema will improve only on the patient going to a cooler 
climate. Wilson's * Eczema verjrucosum, characterized by great 
dryness and hardness and warty appearance of the affected part, 
is frequently met with'among natives, in whom it mostly attacks 
the tops.- 

Acrodermatitis Perstans. —We have seen two cases of a very 
obstinate chronic dermatitis, with exfoliation, on the extremities 





ECZEMA 


of^inhaIese»natives, apparently identical with acrodermatitis per- 
stans of Hallopeau. They were different clinically from the 
acrodermatitis'vcsiculosa described by one* of us. 

Psoriasis is considered by most writers to be extremely rare or 
absent in native races in the tropics. Rutz states tliat he never 
saw a single case of psoriasis in a negro during his many years of 
practice in Martinique. Howard Fox. senior, thinks iTiat possibly 
the savages of Africa are free from psoriasis on account of exposure 
of the’skin to sunlight, and that the mgrot's of Neath America 
have inherited this pecu¬ 
liarity. In our experi- * 
dice, psoriasis is fri*- 
queutly met with in the 
tropics in Europeans and 
natives of every race. 

Seborrhoeic affections 
are common in the 
tropics, especially in 
Europeans. A sebor- 
rluriih of the chest is 
frequently met with, and 
often coni used \vit*h ring¬ 
worm. The microscop¬ 
ical examination will 
clear t he diagnosis. The 
use of a sulphur ointment 
(5 per cent.) is the best 
treatment. 

In Ceylon a peculiar 
form of sel)orrha*a cap¬ 
itis with yellowish scales 
is occasionally seen in 
European children be¬ 
tween four and twelve 
years of age. This affec¬ 
tion is probably duo to _ 

Pityrosporum cantlici ^--- - -—i 

Castellani, 1908, and 8 0 „ ^khmaiijis ]>xku.iativa smu 

quickly disappears when latino Wa Imuwcata. 

the child goes to cooler 
climates. • # 

Dermatitis exfoliativa (pityriasis rubral is not rarely met with, 
occasionally following on psoriasis. In Ceylon we have observed 
two cases in SinhaleSe natives. The amount of desquamation was. 
enormous. On Removing the scales, which were white, the skin 
appeared of an angry red colour. At times? oit superficial examina¬ 
tion, certain cases may be mistaken for diffuse tinea ipibrieata. 
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ACNE VULGARIS—ACNE ROSACEA—ACNE VARIOLIFORMIS— 

aACNE CHELOID. 


Acne vulgaris and Comedos are extremely common in all races. 

Both types of aciu. Acne indurata ami Acne papulosa et puslulosa— 

are observejl. The treatment, which is as difficult in the tropics as in 
temperate /oifis. is based on t hr iim oi medicated soaps and sulphur 
or ichthyol lotions or ointments, 'l'lie vaccine treatment may 
occasionally give good results. 

Acne rosacea Is. ill our experience, comparatively rare in the 
tropics, though we have set n cast > m all i;u es Ti ue rhino phynw 
we have also observed. 

Acne Varioliformis.- 'Jlu^. m oui i\]mimci, is as tuque m in 
the tropics as in tempi i.ite /ones, and m.iy he found m all races. 
Tin* regions of lhe body more commonly affected are the fore¬ 
head. temples, the fjoiit ol the sternum, and the niUrscapulai 
region. 

Acne cheloid IS vri^v common, especially anion*' native races. 
The back erf the neck is guM.dly aifectid. Cases of Atiiifis and 
FoUiclis are occasionally st-en Piese art' pi obably tuberculides. 


HYPERIDROSIS AND BROMIDROSIS. 


These conditions are, lor climatic reasons, vyry common m the 
tropics, and have already In en considered (see p. 2211). The* 
treatment may be very difficult. Xaplnlml or salicylic alcoholic 
lotions (1 per cent.), followed In a salicylic, boric, or tanuoform 
powder, are useful. If there is much inflammation of tin- skin. 110 
alcoholic lotions should be used, but simply »valcr solutions of boric 
acid {2 ]>i'r cent.) caibolic acid (£ p« r cent.), permanganate of jiotas 
sium (1 in 5,000). and ot rationally Inurargyimn pen blonde (1 in 
2,000 or .pooo). after v\ liii* 4 i a sdicvln or boric powder is applied, 
'ilie same powder should be sprinkled on the socks and shoes and 
undergarments. Internal treatment by sulphur, acid drinks, 
etc.., is not of much use. Belladonna and alropin will stop the 
secretion for a # tinie, but they must lie pushed till unpleasant 
symptoms oc.eiu. We lia\e seen a case ofahromttlrosis oi 1 lit* axilla 
in a native boy due to the preseiic <* of a bacillus closely allied to the 
Bacillus protiiqiosus. and a not hei due to reil-pigmenl-producing 
coccus. * * 

Granulosis rubra nasi is occasionally seen in half-caste and 
European children. ’ « 


LICHEN PLANUS—LICHEN SPINULOSUS- PiTYRIASIS RUBRA 
PILARIS—PARAKERATOSIS VARIEGATA- POROKERATOSIS. 

Lichen planus is common in the liopics liinong Euiopoans and 
native's of the'various race*'. In very dark-skinned natives the 
diagnosis may be difficult to the medical man used to seeing skin 
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diseases iiwEuropeans only. Apart from the colour, however, ttic 
skin lesions are identical, the papules having an angular outline 
and a flat, occasionally umbilicated, shiny surface. When the 
eruption disappears, it generally leaves behind some pigmentation, 
which is extremely well marked in natives. Lichen niiidus has been 
seen by us on the penis of a half-caste and several Europeans. 

Lichen spinulosus is occasionally met with in children. 

Of Pityriasis rubra pilaris we have seen a case irf a Em ope an. 

Parakeratosis variegata was seen hy us in a half-easte patient. 
We have come across two cases among natives of Mibelli and 
Resphighi’s Porokeratosis. We haw seen a case of Granuloma 
annulare in a European planter and one in a native clerk. 

TUMOURS OF THE SKIN. • 

The tumours met with in temperate zones are met with aUo in 
the tropics in Europeans as well as natives. There is no doubt, 
however, that,native races are more subject to some classes of 
tumours than to others. We would call attentions*hc cxtmne 
frequency among the natives of eheloid. the common oc« urreiiee ol 
fibroma molluscum^and the comparative raiity of epithelioma ot 
the face. 

CONNECTIVE-TISSUE TUMOURS. 

Benign Connective-Tissue Tumours. 

Simple fibroma. Fibroma pendulum, and Fibroma molluscum 

(neuro-fibromatosis of Recklinghausen) aie very frequently nn-t 
with in natives. Myomata are occasionally observed in our case-, 
always on the lat e. 

Angiomata are not iare. and multiple Telangiectases are faiily 
common, and Lymphangiomata very liequent. . 

Xanthoma planum and Xanthoma tuberosum ar** frequently 
observed. 

Xanthoma diabeticorum is veiv common in India and Ceylon, 
where tile better classes suffei gieativ from diabetes. An example 
ot Balzcr's Pseudo-Xanthoma 
or Eiastorrhexis affecting the 
abdomen was observed l>y us 
in a half-caste woman. 

Chel oid.- -Thi s i s c xt renu -ly 
frequejit in native races. 

According to some authors, 
negroes suffer from i# sixteen 
to eighteen times as much as 
whites. In Indian races it is 
not so frequent as in African 
natives, but still, much 
more frequent than in 
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Europeans. The smallest wounds, such as those made in tattooing, 
may be followed by cheloid. In Chinamen it often follows hypo¬ 
dermic injections of morphia. 

• Malignant Connective-Tissue Tumours. 

Multiple sarcomatosis of the skin is rare. We have seen two cases, 
both in Sinhalese girls. 

Mycosis fungoides has been observed by us once only in a half- 

caste man. * 

« 

EPITHELIAL TUMOURS. 

Benign Epithelial Tumours. 

Epithelial moles are frequently observed. 

Molluscum contagiosum is met with in all races. 



Fip. 898 .—Molluscum Contagiqsum. 

Verruca and Warts arc extremely common. In two instances we 
have seen Sinhalese boys covered all over the body with hundreds of 
warts. 1 Filiform warts are met with, and warts on the genital.organs 
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Fig. 902.—Fibroma M01 jli scum : Larger Variety. * 


are very common. Verruca senilis and Verruca seborrhaica are 
frequent. The best*treatment for ordinary warts is carbon dioxide 
snow. 

1 

Escomel has drawn attention to a peculiar treatment for warts in vogue 
among certain races in South America. These people apply the crushed body 
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of a beetle belonging to the genus Meloe to the wart, the horny layer of which 
has been first scraped off. The wart disappears, leaving a slight whitish scar. 
The active principle is to be found in the bectle’yblood. 

Hyperkeratosis of the whole solo is often observed in nat ives going 
barefoot. We have seen several cases of ('omit culatieim; the 
situation was generally on ihe hands, but in a caso t tlfe condition 
developed at the edge of an ulcus tropicum (see Fig., 862, p. 2187). 


Malignant Epithelial Tumours. 

Rodent ulcer is comparatively rare among natives, but we have 
seen one case in a Sinhalese woman. We have observed a case of 
Melanotic carcinoma and two of Paget’s disease of the nipple among 
half-cast es. 

MIXED TUMOURS. 


Adenoma sebaceum of the face has been seen but rarely by us. 
We have never observed in the tropics eases of true Angiokeratoma 


on the hands * but we have 
seen iwsomewhat similar tumour 
on the scrotum of a European. 
A diffuse type of '.fngifikeratoma 
of the foot somewhat resem¬ 
bling mycetoma has been de¬ 
scribed in South America 
(see p. 2147). 

RHINOSCLEROMA. 

A case of rhimKelei 0111.1 has 
been observed by us in an 
Indian coolie, send (iruh has 
reported the occurrence of the 
disease in Algiers. 

TUBERCULOSIS AND 
TUBERCULIDES—LUPUS 
ERYTHEMATOSUS. 



. M 


Lupus vulgaris is nnM vPith in 
the tropics in all races, but. 
according to our observation, is * 
far from being so common as in 
Europe. . i'n. 

Tuberculosis verrucosa cutis is 
very rare, and Serofulodermia , , 

much less common thafi in temperate zones. All the so-caJled 
tuberculides— Lichen scrofulosorum. Acne scrofulosorum, Basin’s 
Erythema induratum, Folliclis, and Aenitis— -are observed but 
rarely in the tropics. 


. . t 

• 

- * i - —. — • 

9oj.--Lui|iJ.s Vulgaris in a 
Sinhalese. 
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Lupus erythematosus, as regards which we agree, with those 
writers who do not consider it of tubercular origin/ is very rare 
in the tropics. 

While tuberculosis of the lungs is at the present time extremely 
common in many parts of the tropics, skin affections of tubercular 
origin are, comparatively speaking, infrequently met with. 

SYPHILIS—VENEREAL SORES—BALANO-POSTHTTIS. 

At the present date syphilis is rampant all over the tropics. 
In the past there is reason to believe that it was unknown in many 
of tho*e tropical regions which were unopened to the cosmopolitan 



Fig. 904.— Papulo-Squavous Syphilids. 


trade.* According to Lambkin, in some parts of Uganda syphilis 
affects more than half of the population, and this enormous diffusion 
of the malady lias taken place during recent years since the country 
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has been opened up. Syphilis is very frequently observed now also 
in ail the other regions of Africa, and is 'Jery common in tropical 
Asia. It has been noted by Fox that in America it is much more 
frequent among negroes than among whites. In our experience, the 
virulence, as well as the symptoms of the disease, ary not much 
different from what one sees in Europe. We can, however, confirm 
Brault's observation on the frequency of the primary sore on the 
suprapubic region of natives, who regularly shave their pubis. 
Perhaps the general enlargement of the lymphatic glands is more 



Fig. 9^5.—Pustular Syphilids 


marked in natives, and circinatc and *pusl ular syphilitics, as ob¬ 
served by H. Fox,, are more common. The tertiary ulcerative 
lesions are apt to become of enormous proportions, owing to second¬ 
ary infections, and to the patient not seeking proper medical advice 
for a long time. Of great interest is the 4 nc$ that in uncivilized 
native races the so-called purasypliilitic affections (progressive 
paralysis and tabes dorsalis) arc extremely rare. * * * 

.'As regards the treatment of syphilis in the tropics, inunctions are 
very unpleasant in a hot damp climate. Wc generally prefer the 
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ordinary internal treatment by hydrargyrum cum trot a, gr. i., three 
times daily, and give alsoln most cases several injections of salvarsan 
or neosalvarsan. The technique oi the salvarsan treatment has 
been given in the chapter on Framb<esia, p. 1560. We use also 
injections of various preparations of mercury. A mixed mercury 
and potassium iodide treatment is of advantage in some cases. 
Natives are said bv some authors to be extremely susceptible to 
mercury, but in our experience this has been exaggerated. We 



Fig. 906. —Ulcek- Ti:kthky Fig. 907. --Ichthyosis in 
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generally give them* tin silme doM-s .is 10 Europeans. JMativo 
doctors give often nuTcurv disguised in various ways. Decoctipns 
of various herbs arualso administered. In Abyssinia and Erythnea 
a ilccoction of a herb related to sarsaparilla and (Called 'usciva,' 
is much used, according*to Annaratone. 

Venereal Sores. —These are common in ill races, but are more 
apt te take a |>hagedsenic character in the tropics. 

Balano-posthitis. —Every type of balano-posthitis is met with 
in the tropics. 
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ICHTHYOSIS—SCLERODERMA—MORPHEA. 

• ^ 

Every type of Ichthyosis is met with in the tropics, from simple 
Xerodermia to Ichthyosis hystrix. Diffuse Sclerodermia is rare, 



Fig. <)o8.—Ichthvosis. 


but i ircumscribed selerodermia (morphea) is rather frequent. We 
have seen a rav'.of Sclerema neonatorum in a Sinhalese baby. 

KAPOSI'S DISEASE -ACANTHOSIS NIG RICANS—DARIER'S 

DISEASE. a 

We have scent in the tropics several eases of Kaposi's disease 
(xerodermia pigmentosa) among European and half-caste children. 
We have-come across in the tropics a case of Acanthosis nigricans. 
We have observed in Ceytpu n typical case of Darier’s disease in a 
Sinhalese beggar. • ® 

k 

LENTIGO CHLOASMA t 

Freckling cannot be seen in* very dju k-sknuied names, but is 
easily visible in half-castes. It is very common among Europeans, 
especially those who Jive an open-air life, and are much exposed to 
the sun." , * 

Chloasma is a very common affection in the tropics, and is found 
among Europeans as well as natives. TheMadk brownish or dirty 
yellowish patches of chloasma are plainly distinguishable in the 
skin of Indian and Sinhalese natives, though in African negroes 
they may be indistinguishable. (For more details see p. 2231.) 
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BIOTRIPSIS. 

Cheatle has described under the name ‘ biotripsis,* or * life-wear,* 
the trophic changes which take place in the skin of old people. 
In Europeans the skin, especially of the hands, may become at 
places slm.y^ smooth, inelastic, more or less pigmented than normal, 
and scar-like lesions may be present. Castcllani has described a 
somewhat similar condition in old Sinhalese in whom the skin on the 



Fig. qoq.—Uiotripsts i\* an Oi.d Sinhalese Man, simulating a Mild Tyrr 

of Ichthyosis. 


legs may present a peculiar appearance, becoming atrophic, and the 
superficial layers cracking. The condition, on superficial examina¬ 
tion, might be taken for a mild type of ichthyosis. It is. however, 
probably a trophic, condition due to old age. Chalmers and Drew 
haw given an account of this condition hs seen in the Sudan. 

a DISEASES OF THE HAIR AND NAILS. 

The diseases of parasiti^ origin* are common, and have been 
described. Cases of Hypertrichosis in man and woman arh occa¬ 
sionally met with. The so-called ' fragilitas crinium,' as well as 
Trichorrhexis nodosa, are rare in natives, this being probably dne 
to the habit they have of frequently oiling and greasing the hair. 
We have seen cases of Moniliform hair (monjlithrix) in Sinhalese and 
Tamils. . In several Sinhalese decrepit old men, who wear their 
liair lbng, and do not take care of it, we have seen a condition of 
iqextricablc matting of the hair somewliat resembling Plica. 
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. Oknittes is slid to take place at a later age in negroes than in 
Europeans, But ip our experience neither in negroes nor in Indian 
races is there any distinct difference. Alopfcia of every origin is 
met with in the tropics. Alopecia seborrhoeica is very frequent 
among Europeans and educated natives. It is rare among the low 
classes and coolies. Alopecia senilis is less frequent in natives than 
in Europeans. Alopecia areata is apparently rare ambng natives, 
bid recently we have come across several cases; it is fairly frequent 
among Europeans. We have seen a case of pseudo-pelade of Brocq 
(folliculitis decalvans) in a Sinhalese man. 

All the diseases of the nails met with in temperate zones are 
found also in the tropics. Brittle nails (onychorrhexis), ridged nails, 
transverse furrowing, and thinning of the nails, eggshell nails, 
shedding of the nails, are conditions occasionally seen. Leuco- 
nyehla, or whitening of the nails, either in spots ^leuconychia 
punctata), linear (leuconyehla striata), or affecting the whole nail 
(leuconychia totalis), is observed. We have described at p. 2236 a 
peculiar black pigmentation of the nails. Onycjda, or inflammation 
of the .nail matrix, is not rare. Ingrowing toenail* is «common. 
So-called nail pterygium, or outgrowth of the posterior nail fold, is 
occasionally seen, or the opposite condition, exposure of the root 
of the nail (Ileus unguium), may be met with. 

Wc have never observed a case of congenital atrophy, but wc 
have seen one case of supernumerary nails. We have noted with 
comparative frequency a form of onyehogrypltosis affecting several 
members of the same family, and apparently hereditary to a certain 
extent. The nails are enormously thickened, and much longer 
than usual. All the nails may be affected, both those of the fingers 
and those of the toes. 

Onychomycosis of various origin is a common affection, and has 
already been considered (p. 2059). * m 


SOME COSMOPOLITAN DISEASES {OF MUCOUS 
. MEMBRANES. 

• 

Patches of Levcoplakia of the tongue are common in nat ives, and 
may be of various origin—syphilitic, frambcetic, or due to irritation 
caused by smoking oi* chewing various substances. ‘ Cases of the 
so-called drdnate pityriasis lingua or annulils migrant are not 
rare. Lingua nigra is occasionally scon. We have already called 
attention to the dark patches found on the tongue in natives; and 
which by some writers have been described as a sign of ankylo¬ 
stomiasis. Thesq pigmented patches are roundish or oval, and 
may be found also on the gums, the mucosa of the lips, on the soft 
and hard palate, and sure, apparently coitygdutal. A condition 
which might be called red or purple tongue, and which .oftenpuzzles 
the newly arrived medical man, who does not know its origlh, is 
extremely common in Ceylon among the coolies and lower-class 
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natives, and is simply due to chewing betel. The' pigmentation 
slowly disappears on the native discontinuing the use of betel. ( 
Cases of furrowed tongue (scrotal tongue) are not rare. We have 
seen a case of Fordyce*s disease (pseudo-colloid of the lips) in a half- 
caste. A'cast*, of chelitis exfoliativa in a European lady and cases 
of perl&cl\e have been observed by us among European children. 
Under the ttrm seasonal recurrent ulceration oj the- lips, Gros has 
described a vefy superficial ulceration on the lower lips in Algerian 
natives which is very common in the hot season, and is due. accord¬ 
ing to him, to a dipiobacillus. 
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Acclimatizing Fever, 1229 
Accommodation Muscles of the Eye, 
Paralysis and Spasin of, 
2005 

Acephala, 470 
Acephalina, 471 
Acephalocystis. 616 
Acephalus, 1958, 1959 
Acherontia atropos, 226 
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Aleppo lxul, 378, 2x6% 2166, 2167 
Aleuriospore, 103,-7, 1039, uir 
Aleuriosportnea, 1111 
Aleurisma, 11x2 
Alrurismacca, 11 xx 
Aleurismea, nil 
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America, continued 
Tropical,* Diseases of, 123-4 
American Bilhurciosis, 1864 

Black Maduromycosis, 2120, 2122 
Frambocsia, 1538 
Leishmaniasis, 2175 
Myiases 

Dermal, 1O33 
Rhinal, 1623 
Rats and Mice, 915 
Relapsing Fever, 91S, 1823 
Amerind Division of Man, 42, 44, 65 , 
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Amerosporeee, 987 
Amiba, 299 
divergens, 299 
Amino-Acids in Diet, no 
Amitosis, 291 
Ammannia baccifera, 100 
Ammonia, Useless for Snake-Bite, 277 
Amnesia, Tropical, 88 
War Zone, 198^ 

Amceba(es) ( Entamoeba) (see 
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875. 1520. 1770, 1838 
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Classification of Species, 301 
Diagnosis, 313 
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Life-cycle, 300-1 
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Reference, 328 
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buccahs, 317 
colt, 18. 1932 
den tails, 317 
dysenteria, 115, 1932 
gingiva Its, 317 • 

‘ Umax, 1833 

JiiHfljr-type, 298, 1833 
loboeptnosa, 322 
maxillaris, 317 
mira,*324 
princeps, 299 
proteus, 299, aoo, 301 
pulmonahs, 302, 320 
rotatoria, 393 , 

terricolor, 300 

urines granulate, 302, 1933 
urogemtalis, 313. 1931 * 

vaginalis, 1931 
•verrucosa, 300 
vespertilio, 300 • 

Amfibcnruhr, 1825, 

Amrcbiasis (Amoebic Dysentery), t8, 
30, 287. 873.^877, 905. 
908, 1187, 1587, 1714, 
1825 ,1832 

.Etiology, 18, 877, 1827 
Animal Carriers, 877 


Amoebiasis, continued 

Blood Conditions, iqoo 
Causal Organisms, 115, 303, 317, 
, 3 ai > 875 . 877 
Climatology, 122, 124, 182G 
Compile ations. 1832 
Cyst Carriers, 183 l 
Definition, 1824 
Diagnosis, i^go, 1832-4 
Differential, 1833-4, 1852. 

1S53. *953 
History, 1826 
Morbid Anatomy, 1828-30 
Pathology, 1827-8 
Prognosis, ,1834 
Prophylaxis, 1836 
References, 18G2 
Sequelae, 183*, 183b, 1910 
Sex-incidence, 1827 
Spread, 877 

Symptomatology, 1830 sqq. 
Synonyms, 1825 
Table of Paqutitjp Infection, 
8/7 

"•treatment, 28-9, 1834-6 
Kmetine, 313 
Acute Type, 1830 
Atypical, 1832 
Chrome. Type, 1830-1 
Latent Type, 1828, 1830, 1831 
Mixed Types, 1830, 1831-2 
Urinary, 1920, 1981 
References, 1936-7 
\nvrlric Abscesses, 18, 287, 317, 321, 
1525. 1828, 1832, 1836, 
1875. 1893. 1907, 19 i 0 
Colitis, 1825 
Cystitis, 1933 

Dvsonterv, 182 s, and see Amoe¬ 
biasis * 


Enteritis, 1825 
Fever, 1832 
Hepatitis,' 1832 
Treatment, 29, 1835 
Liver Abscess, i8, 287, 317, 1521, 
1525, 1828. 1^34. 1836, 
1875, 1893. 1907, 1910 
References, ml 8 
Pyelitis, 1933 
Tonsillitis, 1747 
Urethritis, j 
Amcchidce, 2118 
Anurbma, 298 

Amoeboid Forms, change of, to "hi- 
chomonas. 334 
Atucebosporidium, 492 

. polyphdjfulh. 497 
Amok, 176, 1981, 1988 
Amomum zingiber, 1^2 * • 

Amorites, the. 47 

Amorphophallus campanulatus, 184 
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Ampelidacea, 2x52, 2x53, 2159 
Amphibia, Parables of, 354? 355. 395. 

39K, 400 , 4O1, 4 78, |so, 
4SS, 540. 549, 5 00 
Venomous* 240 
Keteroiices. 241 
Amphimcrufi 5^0. 677 
naveroa, 577, H)«*7 1917 
A mphimona&idte. '3 3 3 
Amphistomata , 501 
Amphtslomes, 558 
Amphistoimim hominum, 5f-t 
watsoni, 562 
Amphitvetid/P, 604 
Amulets, p 5 

Amyloidotis, 114**. 11 so 1050 
Aii.i-wonn, ion* , 

Anacardtutrte. 171. 17s. 215.* 2131 

2 I jO, -'102 

lniica>JioidtU‘, Jiy* 

An(t(.aidmw ncrith 171, 17s 

Aiifenua and Allied CMinlitmns, 1 Si*5 

r 1603 

Climatology, 12-2. 12?. 12 j 
Parasites assoi luted with o: 
causing 552 503, 01*. 
1 / 5 ^ • 1758. 1 75o, ^7 ,,, 
1704 1765 
1 ’obrile Splesm , i.*oo 
lilt.i lit lie, 20, 1200 
liiluiituin I A'isliiii iiii.i, 1 2>u) 
Malarial, 1150. iioj. 1214. 1210 
Pernicious 1100 1575 
Piist-M.iUn.il, 1141-2 x 1 is | 

Seven*. limine, 415 
Splenic, 1302 130; 

Febrile, 1200 

Infantile, 20 1200 * 

■ rropir..l, 75. 000 
'1 unnel Worker's, 17O1 
Anaemias, Hone Mariow in 1005 
Anaemic Dropsy. Anno ioijo 
L ow Cover, 1470 
Anaikal, 2116 « 

An&khr6. 1075 
Anal coftml, 828 

A nanuvta cat cuius 1H7, i.S8, 191 
panniculuta, 187. t«^i 
Anamista* 173 
Ananas, 170 

Anaphylactic Drug l'riiplions,' 1 413 
Ynaphyl.isis, 114 
Ana plasma, 490. 491. J92 
cams, 501 
margin ale, 501 
Anaplasmosis. Caninn y»i 
Anatolian Turks, 55 
Anqhilostomaeiemia, 1761 
Anchylostomiasi, 1761 
Anchylostomiasis. T761 
Aneistrodon, 250 
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| biUneatus, 251 

! contortnx, 250. £51, 254, 255 

' kalys, 251 
1 lit mala van us, 251 

hvpnalt, 251 

pise wonts, 250. 251. 253, 254, 273, 
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Ancylostoma, 470, 552, 554, 024, O59, 

I <>65, 177O, 1777 

Larva;, Migrations of, Diseases 
due to, 553 
Inferences, 082 
Sjiecios 

ament annul [Net alar amcncanus, 
i t »73 

hrazilit use, 074 
iininium, O71.' (>72 
tcvlunhiun, (*24. 674 
diwdaialc, J 22, 1 2 |, 205-O, (j2I. 

(>24, 003. 6(14, 666, 

1 - 7 S- i.S 5 a. > 55 - 1 . > 5 ‘» 3 . 

1 ( >(k>, 1072, 1079. lObo. 
17(11, 1702 170S, 17b}, 
1777. 1838 2219 
1 »cnl,atit*is due 10, 553. 2219 
malavanum. (171 
Am ylostoina Itu'i, >707 
\m ylosicnnes. u, 10 to 
Am ylostomi.isis, 1701 
Aucyloslamultr (>23, 024. O59. 665 
Amvlnstonm,a (>(>5 
Amxromonas 334 
Andamanese, lIn*. 40. 53 
pood ol, 94 

Aadira araoha, 2153, 2100 
' Am/wilnmts funestus, 207 
Amlrum, 1595,, 

Anemia mli-rtrupu alls, 1701 
Alieinie des Pays Chauds, 17b! 

. 1 turnout new-rasa (plants), 215? 
palais, 2153 
: Anemone st attains, 204 
1 Anemones, stinging, 203, '204 
, Antuiccpliulus, 1958 
: A net hum graveoleits, 170 
1 Aneurysm, rooj 
Prartdxdsial. 1555 
Angeioinata, 123 
• Angina, Ludwig’s, 1949 
Streptococcal. 1520 f 
Vincent's, 448, 152 959.1520,1745, 
l , 1747 

. Angiofibroma cuti < ontagiosum tropi- 
cutn, ol Bassewitz, 1508, 
2247, 2258 
References, 2262 
Angiokeratodermia, 2256 
of Feet, 2148, 2277 
of Hands, 2277 
of Scrolum, 2277 
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Angioma ol Liver, 1907 I 

Angiomata* 2273 
Angioneurotic (Edema, 1720. 1731 
Angiosporca, 471 
Angiostomidee, 023, 020. 628 
Angoumois Grain-Moth, parasite oi, 
2211. 

Angutllula, 62?, 627 , 1039. 220.1 
Larva;, 2200 
Kcfegcnces, 680 
Species 

aceti, 023, 627 
uitestinaUs, <>2* 
stercoral) s, 1 750 
Angmlltformes, 232 
‘iHgiiilliilulte, 02?, 627 
Angutlhtlma, 023, 627 

SjXK u*s 

ft) Ire pi. tens, 023, 627 
Uefcrenres, tiSo 
Angmllulosis. Intestinal, 175S 
Angular Conjunctivitis. myi», mo; 
Anhalommv li etui). r,o 
Aui.loti.s, 1038 
Anidiusis, lilmp.utlm , 2224 
Symptomatic. 22*2 | • 

Sin mat Carneis ol Disease (m 1 <1/.-.<> 
Hats, Mice, Ground 
Sipuricl, T.n h.ig.111, 
]> Si,-,). .S72 
History. 871, 

1 losts 

Detinime, 872. X73, S75-0 
Intel mediarv, S72. 87; 
Intermediate, 87? 

Imported Carnage, .,21 
Held Pines, y2l 
Keservoirs tor^h/S 
.Ttiiras employed ronceriung. 
872-O 

1 hseases, etc., earned by 
iiacton.il Diseases, 807 
Cestodo Infections, 895 
Dise&ses of Unknown Causation, 
920 • 

Nematode Infections, 890 
Plague, 908 

Protozoal Diseases* 8741 
Trematodc Infections. 894 
Animal - Caused Dermatitcs, 2015, 
. 2017 

Traumatisms, 115, 147-55 
Animal Food-Poisoning, m3 
Parasites, 115, 285 * 

Diseases due to, 872 , 1583 , 1825 , 

K.44 

in External Auditor? Meat us, 
2011 
of Eye, 2007 

of Man, Carriage of, by some 
other Animal. 872 


Animal Parasites, continued 
of Man, continued 

Itolf of, as Carriers ot Disease 
(q.v. above), 872 sqq. 
Sexual Generalion,St.iKe oi, 872 
Terms tin, 921 
Poisons, 10?, 109s • 

Spin,. I miles, 453 * 
SpirnschatuliHufa, 452 
SuljstaiiLOS used as Aphrodisiacs, 
171. 172 

AmiuaK, liitesoi, bevels due to. 1 

Diseases ol, due to Filterable 
Vi 1 uses, 541 
Spie.ul by / letnna . hoi 
IVniM.ai WarL^u 1500 
PlHsoUUUS, 20? 

| Helerciiics. 227-n 

rivpanosome- oj ■.■ jo, puj sqq 
! TrypanosnmJ.ises ul. 1202 
I Aniseed. <>|] ol, u»i 
! 1 ni\lo,ih)tit 70.» • • 

! Aiikylostomasie, 1701 
; \ 1 ikyh >st omen- Kranklicil, 1701 
, iukvlusloimasis. 1283. 11,72. j<,73, 

; ' i 76 i 

j 1-KtlologV, 171*2-3 
I Carrieis 1702 

C.iiis.il Agents < >72, 671, .1762 
Climatology, 122.124, 133,343 ,1762 
Complications. 170S 
Definition, 1701 
Diagnosis. 1531, 1768 

Dilleieutiai. 1182, 128b, 1297. 
mss, 1700. 171,8 
j in Earth-Eaters 1741, 

> lM*l-er o|. Probable cause, 55? 

Morfiiil \natomy, 1704 ' • 

Nomeiu l.iture, 1701 
m Parenteric. 1412 
Pathology. 1763-4 
in relation to Pellagra, 170b, 1709, 
. T 7 * 7 * 1731 

Prognosis. T768 • 

Prophylaxis, 1771 sqq. * 

Karo incidence.* 1703 
Keforem eij, 1778-y 
Symptomatology, i74<f 1703 1764 , 
.1^3. iy *»4 -~ h 5 
Sjfnonyms, 1761 • 

Treatment, 559. 563. 17 53 . 1760, 
1768 

1’Ueralion, 5 i 8 r 
Annamese, the, 54. 55 
Annulate? 0^3 

Annulus nugrans lingua;, 1746, *2283 
A nomomeri&tica. 690* • # 

Anopheles, see with Anophelinat 
Anophelina ( Anopheles ). 23, 224, 749, 
774 . 776 . 7 *K». 79 L 79 * 
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Anophclina [Anopheles), continued 
Bite Prevention, 1205, 12*19 
Breeding-places, 1130 
Elimination of, 1208-9 
Classification, 752-3, 790, 791, 88: 
Definition 752 

Definitivei-lc^ts oi Plasmodia, 87? 

883 , 

History, 752 
Hyperparasites of, 510 
Identification, 505 
Larva, 784 sqq. 

Destruction of, 1207-y 
Parasites of, 54£ 

Life-History. 749 
Malaria-carrying, 19, 116, 289, 294, 
505,.508, 747, 791, 794, 
873, 870. S83. 884 , 888, 

1129. 113]. 1132, 1134, 
1137 sqq., 1202, 1203' 

Morphology, 752 
Natural Enemies, n-itf 
Ova, 783-4 

Plasmodia! Infect ion of, 512 
Prophylaxis regarding 1204, 1206 
Sjieeiej. 

aitkeni, 793 
algertmsis.' 71,3, 88 j 
apn, bh* 
bar ben, 792, 793 
bifur cat us, 793. *884, 1138 
cams, 501 
claviger, 511 
coheesus, 888 
Constance, 888 
caret hr 01 ties, 793 
costahs, 115 t 

constant, 795 
fomiosits, 793 
franciscanus, 792 
gigas, 793 
tmmaculaius, 793 
jantest, 888 
Jeporensts, 888 
886 , 888 
kumassu, 888 
hndsavi, 793 

maculfpennis. 225,367, 309, 37 
776, 792, 884, 1138 ' 
marginale, 501 * % 

"vat centrale, 501 
marginata, 655 
maunhanus, 88f 
nigripes, 793, 1138 
paludis, 888 
per plexus, 792 « * 

pseudopunctipennis, 792 
punctipenhts, 792 
smithi, 793 
Uncertain 
apicumacula, 792 


1 Anophelina (Anopheles], continued 
I Species, continued 
1 femtgimensis, 792 

! martini, 792 t 

! I punctimacula, 792 

pursatt, 792, 888 
, | slrigimacula, 792 

vcstipennis, 792 
S vmcenti, 792,- 888 

1 wcllcomei, 793 «. 

i Synonyms, 752 

Wings and Wing-veinings, 779-80 
Anophthalmus, 1995 
Anoplura, 218 , 748, 749, 750, 752 
References, 760 
■ Anoxia, Post-Malarial, 1184 
j Anlarctophthxnus, 759 
Ant-Bite Fever (Formiciasis), 2000, 
2204, 2206 

Antelopes, etc., sus local Reservoirs for 
Trypanosomes, 392 
; Antenatal Futhohlgy, 1956 
| Anthclminthics, 1O8 
j Anthoconda, 762, 766 , 2200 1 
! Anlhocoris. 706, 787 
tongolensfi, 767 
knigi, 767 

Anthnmyia canicular is, 882 
radicunt, ooo. 905 

; Anlhtiuyida, 825, 852 , 1627. 1628, 
1629, 2011 

Anthrax, 22, 24, 876, 899, 908 
Antiarin, 185 

Antiaris toxicarui, 184, 185, 2152, 
2162 

. Antilles, Vegetal Poisons of, 168 
I Anliluetin, 28 

! AnlJmoiual preparations, Poisoning 
! by, 162, 170 . 

! Antimony, 25, 26 , 1275 sqq., 1291 
j Trioxide, 28 
: Antiveuenes, 243, 244 
I Ants, Bites anil Venom of, 219, 222 , 
j yt>8. 1556, 1^95. 2200, 

. * 2267 

Biting Species, S22 
| Red, Arrow-I’nison irom, 222 
Keil Sloifso-, Enemy of Bed-bugs, 

7 ( >5 

»Anyum (Ainhum), 224 
Apatolrstes, 823 % 

' Aphaniptera, 857 
Aphauoascup, 1024 * 

; A phasic type of Subtertian Malaria, 

! 11/5. 1176 

i Aphida, 761 
Aphtochieta, 1629 
fevruginea, 824, 900, 1630 
Aphramia, 762, 786 
barys, 766 : 

hamatosiphon, 762 



INDEX 


Aphrodisiacs • 

Animal, tjt-at 
i Vegetal, 171,17a, 177 
Aphtha aib* infantum, 1741 
lactamen, 1741 
iactantium, 1741 
Tropical, 1780 
Aphthaphyte, 1742 
Aphthoides Chronica, 1780 
Aphthous Stomatitis, 1780 
A pi da, Stinging Species, 219, 2207 
References, 229 
Apiosoma, 492 
bigeminum, 497 
Apis mellifica, 219 
Apocampta, 823 

Apocynacea, 1G3, ift4, 1G5, 169, 178, 
181, .184, 2152, 2153, 
2162 

Apodes, 232 

Aponomma, 7x0, 71 r, 720. 722 
gervatsi, 722 

Apoplexy, Differential Diagnosis from 
, Heat Stroke, 1450 
Appendicitis, .Etiology, 553. 1739. 

7V . x 758-i 7l*> . 

Diagnosis, 1520 

Differential, 1395 1390, 1739 
Fungal. 1061 
Gangrenous, 1526 
Helminthic, duo to 
Ascariasia, (>54, 175S 
Schistosoma, 1739 
Trichuriasis, 553, 1758 
Appendicostomy, 1835 
Appendicular Trench Fever, 1501 
Aptera, 748. 857 
Aquilostomiasi.s, 1701 
Arab doctors, 12 sqqf, 1535 
Arabia, Diseases of, 20 
Arabian Medicine, 12-14 
Arabs, the, 46, 47 
Aracea, 172-3, 2152 
Arachnida(da), 395, 397, 398, <«8y, 890 
Incertc sedis, 732 
References, 228, .690 
Stinging varieties, 20O 
Arachniotus, o8f> . 

Arachnolysin, 213 
Arachnomorphae, 212 
Aradida, 762, 770 , 220a 
Atalia splnosa, 2152 
Araliacea. 172, 2152 
Avansa, 206, 211 , 690 • 

References, 228-9 . 

Venom, 213-15 
Arawaks, the, 59. 60 . 

Archibaldi Parenteric, 1405, 1408, 

• 1411 

Archida , 222 

Archoplasm,' 290, 291, 292 


2993 

Arctiida, 2208 
Arctomys, 9x5 • 
boba {bqpah), 913, 1423, 1424 
Flea of, 869 
Areca oberacea, 177 
Argas, 702, 708 , 706 » 

I aquahs, 703, 704 
1 americanus\a), 445,,70)3, 708 
brumpti, 2i(>, 70 j, 704 
, canestrinii, 709 
chinche, 703 

! cucumerinus, 703, 704 
1 rrraticus, 708 

hermanni , 703, 704 
kochi, 704 4 

muygmatus, 703 
ntauritianus, 703 
megnini, 708 • 

miniatus, 703, 704 
moubata, 706 
papillipes . 708 

persicus, 2ifi, 453. 454, 700, 708 , 

*919. 13 V • 

, palchella, 704 
i reflexus, 216, 700. 703, 704 
4 anckezi, 703 
savignyi, 705 
tholozant, 708 
transgariepinus, 703, 70 * 
tuncata, 70S 

Argastdee, 210, 415, 4*>5. 451 . * 9 *. 

090, 700, 701 , 702, 703, 
1557 

Argyna, 22 u 
Arhynchidae, 080 
Arhvnchobdellida, O85 
Arilus, 7O7 
Irismya, 172 
cutratym. 100 

triphvlluiu 2152 ' 

Arm. Elephantiasis of. ion, 1617 
Armadillo, hhi, 882. 1283, 1284 
Arnetli Count, 75. 1898-9 
Reference, 1905 
Arnold's Nucleoids, *902 
! Armdea, 184 
| Arpagostoma, 693 

Irrihuhagia, 792, 884*. 885 
intermedius, ^85 
pseudmnacnlipes, 885 
* ArrowJ’msons *107, 180 , 222, 1695 
References, i8(» • 

j Arsenic, 25, 162 
j as Aborli faaejit, 170 
History, 2(> 

lvocust-poisoning by (Sudan), 191 
l*scudo-cHblc 9 ra ducTo, 1821 
Rat-poisoning by, tgo. 1*11 
Sulphides of, Cattlo-poi&onfng.by, 
T89 

Useless for Snake-Uite, 278 
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Arsenical JS'euntis, 1981 
Poisoning, 165, 1673, 2256 
Antidotes, 191 #. 

Chronic, 1674 
Criminal, 102. 189 
Arscuious Oxide, as Cattle- Poison, 
i 8 y 

Arscnobillon', 27 
Arsouophriiylglynn, 20, 27 
Arsenophenylmethyl glymie, 28 
Arteries, Atheromatous J >ej;ener.i- 
tion. uf, iyo} 
Thrombosis of. 1 904 
Arthritis. Climatology, 12 j 
Spurvtrifhum m/i 121 
Gonorrhoeal, 1907 
Post-lJysenteric, 1907 
Rheumatoid, lie 113, 1«i«• 7 
.Yrthrodyme, 1244 
.hthropoda (Aitinopoils) 089 
Inten tion in ami by, 875. 1128 


Parasites, 

and i’atliogemi it 

V ol. 


3bj, 372. f/o (97 

’ 4;"- 


J*73 870. 882, 

i 128 . 


1 353 rt tilA'i 


Reierem e 

. 74 1 


Stinging V 

’.inches 209 


AithuijKjtlir 

Dvsenluiies iJ-2j 

1841 

Referent es 

. 18<>3 



Arthraspou . it* 47 
.hlhroipurit, «*s7 
Arthrospcnniece, y8'>. 1009, 1121 
Artocarparcee, 2132, 2133. 2102 
Artyfethinostumuni. 5a $ 

sufrurtvfex, 381, 582. 583 , 1752 
Arum dracuniu/u a. 173 
montanum, 180 

Arundn donujt, 2152. 2i(>3 * 

Arvicola natanedsunm. >>2<> . 

‘Aryan races, 

Aryo-Dra vidian peoples, 40 
Asianasis. 1412 177 2, 1775 
Pancieatic. 553, i*»"8 
Ascarid/e(drs) 205. 352-,. 023. '12 | 
65 $, 1730 iyo,- 

Asfltn. s. ,o. 12. fi21, 02;. 653 , (>>| 
17 W. «7V'. : 7 f, 3 * 77'* 
T777 iiyn 

illaht. hfti • 

aims, («5 4 

e/ marti'*, 07, , 

limthvicuidc'*, 353. ( »2i. (123. 653 , 

O75. SyO OoS. J2J3 

f5o-’. >53 b I5-M- >773 
1777. 183 * 

References. 082 
texana. 623. <>S3. 655 * 

Referent es, *182 
triihvUra, 1758 
vermicularis, 637 
visoeralis et renalis, 673 


Aschixa, 774, 825 , 90! 

Asci, 971, 978 

Ascites, 1601 

Chylous, 1601, 1608, 1610 , 1961 
Lymphatic, 1608 

A sclepiadaccte, 169, 170, 173, 190, 
191 

Asclcpiades, Medical Schools of, 10 
I Iscocuccin, 923 
j Ascoiuyicte-sphcrta, 9G7 
! Aici’i/m-etes, 971. 978 , 987, 10(19, 
1070, mi, 2008 
Ki Jcrences. 1033 
! h.co\potrs. 971 
j Am us frue11(nations, 1)71 
j Ashanti race 31 

1 Asia. Anww-Poisons ol, 181. 184-5 
i Distribution ol Disease m. 120-2 
Frambrosia in, 1537-8 
Asia Minor. Diseases of. 120 
Asian or Asiaiit 
Maduroiuytoses 
If lack, '2120, 2122 
Whit**, 2122, 2123 , 

Myiases 

Dermal, 105 ?, 1689 
Khinal, 1022. 1626 
Relapsing i eu-rs, 430, 443. 1315 
! KcleielJt es. 1524 

St histosiinuasis, i«,hi) 

\siaticiis Paientcrn us, 140S. 1411 
A Uinta:, 771, 824 
Asninata, 1958 
1 As)> of Cleopatra, 247 
Aspftgillacur. 1024 , 1031 
Aspirpilla/(,\, 985. 986 
AsjieigiUur Alisiess oJ Neck, 1028 
\fvi oses. 1051-2 
Pmta to;2 * 

PiKMiiiinmvi osis, 1031, 1891 
Pseiuln-Tuheiculosis, ]u;i, 1058, 

1059. 1891 

\sjii riiillomyiuses. 102S. 1031 
X-peigillosi*. 1027. 20(10 * 
fhwnthial, 1891 
of Far, 1030. nyr 
ot Kve, 1011, 2009 
ol 1 l^iry.I’arts 20 |i 2092 
ol Lima's. K>to io(i, 2008 
ol Nose. I02u. 1031-2 
* ol ''kin, 1032 

ol Fretlua, 1032 * 

ol Woutnls and libers. 1032 » 
lipngiUitif 9(17, 9(19. 1024, 1026 , 
np. 1123, 1712, T713, 

l886, 1891, 19 'Jli, 1944 , 
• w I«)|5, '2008, 2041. 2002, 
20t)3, 2097, 2098, 2123, 

2149 

Fructifications, 1018 
References, 1033 
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Aspergillus, continued 
Species % 

bar beg, 1024, 1080 , 2041. 2002 
bouffardi, 1024, 1080,2041, 2121* 
2125 

hronckialis, 1024, 1027, 1028 
flavescens, 1026, 1713 
flavus, 1024, 1027, 1028 , 2011 
fontoynonh, A024, 1028 
fumigatus, 1024, 1027 , 1031. 

• 171.?, i8*»i, 1939, 200S. 

2oo<), 201 r 
gla liens, 1020, lo^r 
lirrbariarinn, 11124. 1025, 1027, 
1029 

lnlernu-flialu, 20*1 j, 20*15 
mahg.uts, 1024, 1027. 1028 , 2011 
mayidis. 10 29 
uidulans, J030 
Mger. 1050, -201 1 
uigrrsieus, ioj j, 1027. 1030 
tngnanis. lojo 

pitlor, 102 1 . 1029 ,2*><11 20*15,20118 
rt fans, 1**2), 1029 , 2<n 1 

luhfildU, H1I7, |u,.’, 200j 
*■ minis,, 1715 

A s pidiltlps, 2 Jl> * * 

sClltiltliS, '251 
Aspulabathrii, 580 
Ispiiltibt.inchm, tf< 10 
Aspnloi ritvlt-ii. 500 
Aspougopm ,'iiinjfii'.. <72 
Asp- *r.»*-vs tider, j 75 
Assyrians, the, 17 
Aslii'iiii, 12U. ih;,). 1 *>oo 
.1 stigmata, 002, 729 
Astrolojiv amt \ 1 «-lii 1 ik*. ). 4 
Asylum 1 »yscuu*ry, i«|2, 1S | j 
Pellagra, 170-5 • 

.Vt.rtu Subteruau Malai 1.1. 1175. 1176 
AU'fo.*atcharniHW s hienuu. !*»/.-» 
busse-hiisi hUi. 1075 
haitrri, 1075 
rttdcli, J071 
Athens, 250 

chlorahis, -51 • 

Atlifi 0111.tious IJI*jj*-n*T.iti*iii ol llu- 
Ait fii«-s, 1 < i< • | 

At.is.ir, 1S24 * • 

Atmospheric-KI**i In* it v.eii*-*. is **l i |<* 

Keforoiu.e. 1 \b • 

Pressure, 78 

, Eifoets on .\r.iu, 70. 1 12 -4 
Reieronres, 140 m 
Temperature ami I humilit y, 07 
lilfeets Oil M.1T1. 67 s t/q . i \ j sqq . 
115.<■*), 120; 

Aloxvl. Amaurosis line w*. .*00; 
Compounds. 20-/ 

Fonnulii, 27 

Sleeping SiuKixuss, 20, 127^ sqq. 


I Atuxylate of Mercury, 26 
i Atractaspis, 250 
| congua 25 J 
Atnchoplfyton, 988, 989, 1008 
, albisicans, 1008 
hlanchardt, 1008 
ceyloncnse, 100S. 1009 ' 
maefadyeni, 1008. 1099 , -2048 
manual, 1008. 10 G 9 
. I tnchopogou, 803 * 

Atnphx, 200 

angustissima vcl snrata, 200 
littoralis, 200 
At riplinsmus, 105, 200 
Ltetei ernes. 202 

Atropine OiuliiMis of J.n-01, 190(1 7 
Gastritis, Chrome, i«j<*o 
At lupines, Canliiii. m«ij 
Atruphvnlerniu senilis, 1750 1, 2211. 
2282 

Atrophy, A* ole A* lime, ol Javei. 

m2 150;, 150N, 1906 
Mum-11, o f , I h art 1*104 
Ml Opine, 170 • • 

Ifrapiis dirmatona. 7 .j«» 

Atylolus, Si*) 
falrus, 819 
rush cio, 8 i*i 
\ tv pules ( Arauc-r, -12 
lur.Jiun romviti. a,2 850 , 1057, 22**7, 


■2 208 

Intiuht, 850 , .■2*17 22**s 
Keleu-noes 

prevgrandis, 852 , 2*107 20**8 
• Miners, bites ■*!, 22; 

AiiListriini oSti 
\uma. 21 |8 

\:iial I Mseases, 2010 , 22 | ;. 2252 
* u! *(1 l-.sr 


Myiasis, 1022 1626 
1 yp*- ol Siibl* 1 ti.m Mal."in iim 
llirilHh'lfit . 2152 
\ur* **\*-i 1*lis .;j |(* 

• \uii(le, I Mse.isi s * *1 2*> l * * 

! Anroiomis 02 ■, 9^1 
> ulbus. 2*11*1 • 

,iiiiaiih.il 11*, 93 J * 

tilth It -, I|)l lt*ll, 2**1 •* 

! mollis, 1131^21*23 2*12*1 2027 
■ tropu its, 031, 2021 • 

! Uiss.it / l O.y 

i \1istV1l.1si.1, Aium* Poisons 1^, 180 
j 1 lise.ises of. 122 5 1558 

' llelmiuthsol 12 j 

; Australia, 1 ’itfln **t 1' t>. 177 
Poison Pea «*t actum ol. 189 
1 WiK*m*ii'» , snakes ut, 213. 2)7 
! Australian Abougmes. pi 

I’m 11 1 t I l.«>l • * # 

, Autositn- Mousteis, my* 

Double, 195 * s 
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Auto-Suggestion, 1891, 1991 
Autumn Fevers, 1129, 1362, 1371 
Aves, Parasites of, 394, 395, ^.01, 402 

432 . 434 . 435 . 454 . 

489-90, 513,510,5x8-19, 

j25 f ij^j 

Trypanosomes of, 395, 401, 402 
Avian Malarid, 1 j 31 
Polyneuritis, 109. 1675 
Avicenna, 13, 24. ijjs 
Avicularitda, 212 
Axilla, Temperature-taking in. 70 
Axillary Gland Enlargement, indica¬ 
tions from, 1523 

Axoplasts, 466 ( * 

Axostylc, 331, 353 
Aymara race, 57 
Aztecs, 6, 56. 57. 60 

Babesia ( see also Piropiasma), 21. 454, 
492 

bigemina, 715, 722 
boots, 497 t *• 

cams, 493, 722 
equi, 714 

ovis, 713, 719, 724 
parva, 498, 712, 713 
Babesiasis, 691 
Canine, 493, 495. 496 
Baby Clinics, 1959 
Baby-Doping in India. 169 
Baby Welfare Work, 1959 
Babylonian Medicine, 4, 10. 1619 
Baccelli’s Mixture in Malaria. 1190 
Bacillary* Dysenteries, 1823, 1841 
Dysentery, 1843, see also under 
Dysentery 

Jaundice, 1522 , 

BaciUea, 959 . 

Bafcillcnrutir, 1841 
Bacillicea, 924, 932 , 9.59 
Bacittus(i), 932. 933, 959 , 1843. 1680, 
1960, 2166. 2181 
Intestinal, Table of, 944-5 sqq. 
Microsiphonales mistaken for, 1040 
Species 

aerofeti'dus, 961 
aerogenes capsulalus. 961 
aertrycke 939, 944, >405, 182*. 
aertryckehypc, 1812 
mlbofaciens, 933, 1784 
amyhbacter, 962 
anthracts, 22, 1519 
symptomatici, q6\ 

■ archibaldi, 1405 
astaticus, 121-2, 1411, 1412 
Biffi’s, 1567-8 * • 

bottle, of Malassez, 1077 
botulmUs, 96 1 
cadaveris sporogenes, 961 
colds, H3 


Bacillus(t), continued * 

Species, continued • 
carbonis, 961 < 

ceylonensis A. and B., 1406 
chauvai, 961 
cholera, 22 
suis, 1230 
cloaca group, 1411 
coaqulans. 935 

toh communis. 258, 898, J301, 
J371. I 5 f » 7 - I 7 12 » 1841, 
1911. 195 J, 1959 
dvscnlcrtcus, 1841, 1844 
columbt'H&is, 1405, 1410 
cuenotx, 917 
danysz, 939 

diphtheria, 965. 1040, 1087 
Klehs-Loeffler, 899. 1520. 1521 
vitulorum, 1064 
Diphtheroid, 2247 
dysenteria, 935, 1844 
Baerthleiii's, ^843 
E berth's, 933, 935 
El Tor, No. 1, 1843 . 

Flexner. 1842. 1843 , 1845 
Flexncf-Miipila group, 1843 
Harris’s, 1843 

TI1.ss-K11ssfll.1842, 1843 , 1845 
Shiga-Krii.se*. 22, 1069, 1821, 
1831-2. 1845 
Sbiga-Kruse type, 1843 
Strong type*. 1843, 1845 
Tokio, 1843 
Wollst fin’s, 1843 
Y. 1842, 1843 
Y-typc, 1844 
etnph ysrmatosa, 1951 
entcncus, 113. 935, 1406 
cnlentidis, 93$, 1405 
sporogenes, 961 
ervsipc-latos, 1951 
facalis alhahgencs, 935, 1405, 
1409 

facaloides, 1405 < 

fallax, 961 
du Farcin, 1051 , 
feliseplicns, 1421 
Jcseri.^sq. 9O0 
fragiIts. 933 

fitsiformis, 448, 1520, 1745, 1747, 
1882, 2181 

Gaertnor’s, 195 * 

histolyticus, 961 
icteroides, 1230 

influenza, 933, 1497, 1498, 1521 
kandiensis, 1405 
Kedrowiky’s, 1647 
khartouinensis, 1406, 14x2, 1413 
Koch-Weeks, 900, 902, 1996, 

1997 

lactis aerogenes, 1959 
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Bacillus (i), ccnttinued 
Species, continued 

lepra, 22, 104P, 1644, 1645,1647, 

1653 

tnaidis, 1713 
mallei, 1466 
tneta-alkaltgenes, 1405 
metadysentericus, 935, 1842, 1848 
Morax-Axenfcld, 1996, 1997 
Morgan’s, 899 
neefophorus, 1064 
necroseos, 1064 
Necrosis, of Jiang, 1064 
novyi. 959 
aedematiens, 961 
cedemalts malign », 961 
para-alkaligenes, 1405 
paracolon group, 1365 
paradysentericus, 1842, 1843 
paratyphosus, 22 
A, 195. 035 

A and B, 8<^p, 0*9. 13**2, 13*13, 
WS. MW*1 37°. 1375 
Ji, 105. 1820 
C, 1367 

parentericus, 1496 # 
pellagra, 1713 
perfnngens, 61 

peslis (Paslcurrlla pest is, q v), 
22, 115, 900, 909, 012. 

917, 943 . *4 1 y 

1423, 1523, 1962 
phlegmonis emphysematosa:, y*Ji 
of Potatoes, 1713 
pritmtzi, 1405 

prodigtosus, 898, 2102, 222 4, 2272 1 
protcus group, 1812, 2160 
pseudo-coli. 1812 

pscudo-diphtheri ficus, 1951 | 

psendo-dyscntericus, 1844 
psittacosis, 1403 , 

putnficus coli, 961 | 

pyocyaneus, 1841. iyu, 1959 1 

pyogenes ftetidus, 935 , 

of Rauschbrand auctores [feseri], \ 
q6i , 

rodella III., 962 ■ 

saccharobutyricus imqiobijis, 961 j 
solanacearum, 1713 
sporogenes, 961 
subtilis, 933. 959 
suAft'/ts-like, 1713 
•suipestifer, 939 
iertius, 962 • 

tetani, 22, 961, 1951 
Tetanus group. 902 
Tizzoni's, 1713 f 

tuberculosis, 22, 112, 553, 899, 
1040, 1058, 1521, 1528, 
1647, 1889 

typhi-exanthematici, 1328 


Bacillus {i}, continued 
Species, continued 
typhqgus, 22, 258, 8g8, 899, 905, 
908, 1184, 1347, 1362 
5??-. I 375. I5*°. I95i 
vagina, 1931 • 

vtvax, 1405 

von Ilibler, VII,.arfI IX,, 962 
toelchii, 961 
mesenberg. 935 * 

X. , 1230 

X 19 O, in Typhus, 1336 

Y, 962 

zeylanuus, 451, xoOg 
< m Urine, tests for. 1935 
Bacteria, 1x2. 113, 1042 
■ Affecting Maize, 1713 
Terms for. 921* 

I Intestinal, Table of, 944*5 
I Oral, 1740 
1 Uterine, 195* 
of Vulva, 1951 

1 Bacterial ('Hhr.u-tcrs^ »t Spii 'K-luctPS, 
4.' • 43?. vn 

' Diseases 

Animal Carriers, 897 
! Insect Vectors, 23-4 

Dyscnteiios, 1825, 1841 
, /Etiological Classitieation, 1843 

! Dysentery, A< ute, 1848 
Fevers, 1128, 1362 
Bactericidal Properties of Sun-Kays, 

«3 

Bacteridiea. 933. 958 
Batter idium, 933, 038 
aruginesum, 958 
prodigiosiim. 933. 958 
pvoqyancum, 938 

Bacteriological Diagnosis of Bacillary 
Dysentery, 1853-4 • 

Flora in I’ramboisia Lesions, 459 
Bacteriology, 22-3 
References, 965-6 
Bacterium, 932, 1041, 1042 
actino-cladothrix, #051, 1057 
coli communis, <135 • 

Bacteriodea, 933 . 'ISj 
Bacteroides, 933. 959 
fragilis. 033*4.50 
fust forme, 959 
Table of. uoe 
Badiane, 174 
Bad Fruit, 1858 

Bagdad Button, Boil, or Sore, 120, 
380, 2165 
Baguette interne, 353 . 

Bahtschi, {98^ 

Balaninus nucuni, 1641 
Balanitis, 454, 1939 * ‘ • 

Balano-Posthitis, 1939, 2278. 8280 
Balanoposthomycosis, 1944 
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Balantidic Dysentery, 1625,1887,1653 
Balantidium, 547 
coli, 18, 546, 547 ,1777, 1S37 
Reference!*, 550 * ‘ 

giganteus, 549 
* talicum, 1^37 
minutum, 540, 548 ,1837 
References, 551 
mi mi turn var. dnluum. 546 
vagmale, 1940 
l Jala la Mite, 2213 
Baleri, 417, 427 

Mill Jour’s luJective Granule, 483 
HalkancUa, 935 940 , 13(12, 1 (<"> 

< arolmoida 940 
coagulans. 935 
gimuai, 940 
Balia nial ilisli). 15.10 
Halliugall.Maladiedu. 21 in.2110 2117 
Manilier-green Oil, 1200 
Bamboo Hairs. Traumatism induced 

, . b y■ i . i >7 

June and b'rmi .is Ju 1 ; iln s. 170 
Bumbusa, 1 7** 

Banal Fly. 811 
Man Ucirh 1 |<>8 
Banded Kr.ut, -247 
Manga. 1061. 1987 
Maiikokcrcnde. 22 jt 
Mann's Disease. j 305. 1903 
Mantu nuo, 47, 5;. 

Marawa, i8i<» 

MiirlsLtlos Jag, m>io 
M arbeiio, 708 

Tiinoo Rot, 123, 20 ;o 20,1 2032 
References 2030 
Markers, the, Iy8‘* 

Barley li«h, 221*, 

Uarotse nice, 5 3 4 

Han acanthi, 193 
Itauingtoma uiutin-giila 1 ft.s 
vara tonga. 1 '• | 
spfciosa, i'>4 
Barronsia, 474 

Bartholin's Gluing. Mippuration ot, 
t I'M'l 

Bartonella' 492. 502 

bai illifuriiiis, 502 , 152;. ijO.s, 1570. 

^ 57 ‘* v 

Ilasidia, 10J2 

Fructifications, 9/1 _ 
Jlasidia.nvceta>. 971 978. 1032 , ‘1039 
References, 103 3 
liastjinmuto/'hara, 892 
Basophilia, 1900 * 

Masophile Leucocyte, 1898 
Eissewitz’s Angiofibroma tuti c c.ntii- 
giosuni tropicum, 15O8. 

* 2247 . 2253 

Ueferem es. 22(12 
Hama tali folia, 17b 


> Bassta longijolta, 178 , 

I Bat Mite, Achromattcus in, 360 
j Batavia, Fever of, 1129 
Bathmostomuni, 672 
Batvachxdce. 233, 23O 
Batrachus grunviens, 233, 23(1 
tau, 233, 236 

Jilts, Parasites oi, 360, 405, 407, 
701. 704, 722. 703 
Mattak Aitow-J’ciiscui, 184 
Biuni, Ulcers ol. 11*3 380 
Mann’s Krytliema indiiratuni, 2277 
Bdclhdir. 72 b 
' IldfltolarvHX, 832, 846 , 
sangui-mdentns, 849 
■ Ml Mils, 95 

Toxicity oi, 201, 1213 
Meats, Traumatisms due to, 148 
Me d-lings, .see Mugs, htlvUf 
. Medouin Dietary. 98-9 
, Medsoies, 1402 
j Uee-1 Hsea.se, 5-29 
' Beef Worm, 1(133 r 
Mee-Muth, 220 

. Mec-St mgs and Venom, 12.' 215. 
219 22, 2207 
Reieiernes* 2 vfi 
I Sees. Anatomy ol, 219-20 
j Mueonm* disease oi. 973 
1 Beetle*. 871.8o> 008 
is Anow I’nisiiji. 180 
, V1 non toils, 22(1 7 

Releieiuc-s 229 
Vesn aut. 220. 2204. 2205 
as Wart cine, 2277 
Uehrend's Tin hospoiusis. 2105 
Meigel's Tnc lm* porous, 210, 

Ueinwurm, (>51 

IVj.i, or Bisliaiu Ji.ae, 47 

Bi ln.~. 1 a! is 02 3, 05 3 656 

till 1 1 >5(1 

111 v^ta.\ (.23 1775 
Releseili «.s, (>S2 
Melladouna Poisoning. 11*7 
Jlclhlaa. 175O 
Mely.mdo Sjh-w, 453, 1749 
He nidi via 474 
Bengal Spiel* r-liilr 215 
IW-ugali Au« - *’47 
Diet oj, mo 

Hi Hgulat di pn ."Hi 832 l(> 3 . 3 , i»'*7 
Relei ernes, 85(1 • 

Menign Tumoiiis, 227’, 2274 
lieni-M/ab r.^e. 47 
Merlier race, .|(» 7 
Berbrndatt/r, 2155 
Merliiers. 1871 

Meri-beri, »ic>9. 198, 1184, 1071 , 1709. 
1718. 1981 

-Ltiology, theoiies on, i»5, loo, 
1533.187-2, 1678 ,1 (>75, x 078 
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Bcri-beri, continued 

Climatology, 120, 122, 1693 
Complications, 1687 
Diagnosis, 1688 

Differential, 1688, 1690, 1990 ■ 

Diet, 1689 

Economics, 1672, 1681 
Etymology, 1671 
Fungi associated with, 107, 1680 
History, 1O71-3 
Incidence 
Age, 1G81 
Class, 1672. i(>St 
Race, lOtio-x 

Sox, 1O81 I 

Malaria simulating, 1170 I 

Morbid Anatomy, itiSi-j \ 

Pathology, jlGSi 
P reilisjKising Causes, xG8o 
Prognosis, i68*S 
Prophylaxis, 1009 90 
Rclerencos, 160 $-4 I 

Sequela*, ibf?8 

Symptomatology. xoSj, ruoj ■ 
Svnonvms, 107T 
Three Forms, j 68^ 

Ai nits Pernicious, H1S5, l(>Sij 
Rudimentary, joS,. 1087, 
lOS*» 

Typical, 1(185 
Treatment , iGSs •» 

Tiypaiiosouie in, 12X4 
Vitamim*. i(ic>, 107?, 1675 
Infantile, ib'io 

References. 160X-4 
Ship, 109, xoXn, 1690 
Herme, T63 * 

Herne, 82K, 8?o, iox$ 

Her ni gas, 15(1*1 • 

Her!ilia, 702. 766 

vtililivifimi. y(tb 1 

llrrlramta. 4*1 
licrhamiidtr, 544 
Hess-cl- 3 emiir, 2105 
/*< sHna, 175(1 

H(*ta, 222>l * 

Heta-Naphthnl *in Ankvloxlomijxi*. 

1 . ’ . 

Hete Rouge, 725, 221 ; 

Hetel-Chcwin i. effects 177, (7P*. 

22*84 • 

Bcnlcmkrankhuit. Kiidemwlier, 2105 , 
Bewitchment, Delusion-, ut. 1991 
Bcxxia, 802. 8cm, 805 * 
arnala, 805 m 
Bhang, 17G 

Hihlc, the, Rc*ferc*n« c*s In Tropical 
Diseases iir <1-10 

lhhlical Leprosy, ro. 1535. 1844 
Bibo, 706 
Bicheiro. 162,1 


Bicho, El, 1871 
Bicho-Colorado Itch, 221 
Bichugu t 768 
Big Bed^ju^ of Utah, 76" 
liignottiacrts, 188, 2152 
Bihnnbo Disease, 1673. 

Thkactda, 333 

Bile-dni'ls, Parasites in* 1907 
Hilharzia, 584 ® 

Hiilnuzia Disease* 192G 
Bilharziosis, 30, 11 i, 1727 1&26 

1939. 1941 
.Etiology, 1927 
Causal Organism, 587 t>i 2 - 
Climatology, 1020-7 
CoinphcatTims, n*29 31 ■ 

Delinition, 1921* 

Diagnosis, 19m 
History, 19211 
nail Invaliding, 130 
Morbid Anatomy 1028 
Prognosis, 1030 
Prophylaxis, 1941 
RHctciu es, i«),fu • 
Symptomatology. 1**29 
Synonyms, 1020 
Treatment, 1930-1 
American, 1.SO4 
Hepatic, i8nj 
fnlestin.il, 1 s<> | 

Rectal, 180 | 

T’Hilary. 1020 

Hillary Cirrhosis ol the lj\rr, In- 
fintile, 1900 
Kefer**n*.*’s, 1017 
Hdio-gastne Fever, i pm 
B ilious Conti mu'll Fever. rt**c 
l-Vvcrfs’) 1 PS 

(Currie {(’.mine Babcsiasis), 1*15 
Malignant 1210 • 

I lienioglobiniiric. 1210 
Remittent, 121O, 1220, 123c* 
Icteric, 1317 
Malarial, 1103, 1168 
Sept ii. 1 |Oo« 

Typhoid, 1 p>8 • 

Binary Fission. 2S8. 291*292 385-0 
Binncnkorper 200 
BtniuLato. % ,*Ki. 4P». 48“ 

Hiiuule.ite -1 iiicelM 1 , 32* 32 \ 324 
Ihptnpds, i.7 50-1 , 22.51. 2282 
Hird-eating Spiders. 212 •» 

Hird l,ne, -50. 751 
j Bird Malan.i, 1131 
; Bird PoisonTug. 191 
Hiid.s, Parasites of. 394. 3**5, 401, 
• • 402: 4x2, 434, 435. 45*. 

489-90, 513. 510, 518, 

■ 5 1 9 , *42 5 . 583 . 
Polync'imtis ol. 109, 1675 
, Bironella, 791 
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Bisayas, the, 55 
Bish, or Bikh, 163 ‘ 

Biskra Boil, 2165, 2166, gx6f 
Bites of 
Animals 


Fevers diie to, 1356 sqq. 
Traumatisms caused by, 147 
Insects, Rashe$due to, 1514,131(1, 


*5*7 « 

Larval Hex apod a, IJermatites due 
to, 2200, 2207 

Man, 147 
Snakes, 242 sqq. 

Various Creatures, 12 


Biting Flies (see also % undcy Names), 


23. 814, 1703, 1 7(0 

Bills, 250 

arietans, 250, 251* 1698 
Venom of, 256, 269 


atropos, 251 
caudalis, 251 


contuta, 251 

gabonica, 2^1 t * 

XHornata, 251 
nasicornis, 251 
paringueyi, 251 

Black Actinomycosis, 2112.2140,2141 
Bug of the Pampas, 708 
Death, the, 1410 
Fever, 1341 

Maduromycoses, 2120, 2122 
Pigmentation, see also Addison's 
1 disease, I’igmentation, etc. 
in Chronic Fevers, 1519 
of Nails, 2230. 2283 
Pinta, 2094, 2095 
Spores in Mosquitoes. 5x0, 513 
Tongue, io6x, 1074 ‘« 

Vomit, 1232, X520 . 

BlAck-Dot Tinea tonsurans, 2057 
Black-Pitted Tick, 713 
Blackwater Fever, 12x3, 1216, 1290 
Etiological Theories, 1218-21 
Climatology. 1217-18 
Clinical Classification, 1217 
Gomfdicatjons, 1224 
Convalescence, 1224, 1227 
Definition, 1216 

Diagnosis, (224, 1617js*5i«), 1522 
Differential, 1224, 1238, 1507, 

• 1508,1522 - . 

Diet, x£26, T227 

History, 1216-17 

and Invaliding, 130. 1,227 

Morbid Anatomy, 1222 

* Parasites present in, 1221 

Pftthology, X22X-2 * * 

Pigmentation in, 15x7, 1519 

■. Predisposing Caflses, 1221 
■ Prognosis, 1225 
Prophylaxis, 1228 


Blackwater Fever, contAtued 
Race incidence, X22X « 

Rash of, 15x7 1 

References, 1228 
! Relapse in, 1226 
! Sequelae, 1224 
I Spirochsetes in, 122T 
I Symptomatology, 1223-4 
Synonyms, 12 xb 

Treatment during and after Attack, 
1225 

Varieties, 1224 

Bladder, Stone in, 1926, 1929, 1930 
lllandfordia, 584, 590, 592, 891 
bensont, 891 

japonica, 891, 894, 1391 
nosophora, 592, 593, 894 
pyrrhostona, 891 • 

siriaiula, 891 
viridesccns, 891 
Hlapidee, 1640 
Maps mortisaga, 1649 
Blastocystis entnocola, 334 

haminis, 354, 1833 • 

Blastomyces dermatitis, 1073 
hessleri, 107^ , 

tonkin*, 1075 

vitrosimile degencrans, 1074 
lilastomycries, 981 
Blast omycetic Dermatitis, 2081 
Ulcers, 2190 
Blastomycoses, 981, 985 
Blastomycosis. 24, 1072, 1073. 1075. 

2081, 2193 
Etiology, 2081-2 
Carriers, 2088 
Climatology, 2081 
Diagnosis, 2085 

Differential, 2085, 2186 
Histopathology, 2082-3 
History, 2081 
Prognosis, 2086 
Symptomatology, 2083 
Synonyms, 1536. 1559, 2081 
Treatment, 2086 
Varieties, 2041, 2084 
American, 1079 
Coccidiovies* 2084, 2083 
Intestinalis, 1780, 1781 
Non-coccidial, 474 
1 Ocular, 2009 

Oral, 2084, 2083 • 

Oro-Pharyngeai. 2084 
Palpebral, 2069 
Systemic, 1075 • 

Blasiospore, 1037 
Blastosporinep, 986, 1069 
Blastrotrici\ea, xxxi 
BlastuUdium, 534 
Blatters, i486 
Blenniformes, 233 
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Blenriorrhooaf Chlamydozoul, 539 
Gonococcal, 539 
Blepharitis zoog 
BUpkarocevida, 773, 813 
References, 813 
Blepharoplast, 330, 382. 383 
Blighia sapida, 173, 1695, 1696 
Blindness in the Tropics 
Causation, 224, 1181, 1994. 2006 
Incidence, 222, 124, 1994 
BlisteiT Beetles, 226, 2204, 2205 
Blistering Fluids excreted by Adult 
Hexapoda, Dermatitcs 
due to, 2200, 2204 
Blood, the, 1895 

Action on, of Light, 88 
Analyses of 
European, x»8 
Male Bengali, 10S 
References, 1905 
Blood-Counts, 1898-9 
Arneth's, 1898. 

Table, 1899 
Differential, 1898 
Blood Parasites, 1903 
Blood Platelets, 1990 # 
Blood-Pressure, Effect on, of Tempera¬ 
ture and Humidity, 75 
Blood Puzzles, 1895, 1900 
Autogenetic, 1900, 1901 
Hoterogeuctic, 1900, 1901 
Reference, 1903 
Spirochzetos, 443 sqq., 4 52 
Blood-Sucking Dipterous Larvae 
Dermatites due to, 2207-8 
References, 2221 
Flies, 365, 77r, 774 sqq. 

How to Collect, 748 
. Methods of Infection by, 87 j-5 
Parasites of, 363, 814 
References, 855 

Blood-Vessels, the. Diseases of, 1893, 

1904 

Bloody Flux, 1824 
Blowflies ( Calliphora ), 846, 9^8 
(Sarcophagidafy, 830 
Blue-bottle flics, 846, 908 
Blue Disease, 1341 . 

Blue Tick of South Africa, 439, 715 
Boa-constrictors, 487 
Bodily Temperature of Man 
Noxfnal. 69-71 
* Regulation of 

Chemical, 69 *» 

Physical, 69 

Bodo. 335, 336, 337. 342 , 364, 1833 
lacerta, 339 t 

lens, 335, 842 
muse#-domestic#, 339, 363 
store oralis, 342 . 

Bodonida, 333, 334, 386 , 380, 


Body, Actinomycosis of, 2110, 2148 
Body System,**, Derangement of, 1512, 

• ( 1519 

Holmenkrankheil, 201 
Boil Disease, Endemic. 2165 
Boils, 226, 931, 2020 • 

Aleppo, 378, 2165, 21(16, 2167 
Bagdad, 120, 380, aiV>5 
Biskra, 2165, 21(16, 2107 
Bucharest, 21(15 • 

Delhi, 378, 380, 2163, 2166 
Diabetic, 1924 

in External Auditory Meatus, 2012 
Mango, 2027 
Multiple, 22(£ 

Nile, 931, 2021, 2024, 2027, 2165 
Tropical, 2027 
Bolbodtmyta, 820* 

Bolcst. Nova, 2208 
Pulziasta, 2208 
Bombus kortorum, 219 
lapidarius, 2x9 
Bombycida • 222-3 
Bonc-Mairow, the, 1895, 1905 
Bones, Boomerang, 19O7, 1977 
References, 1980 
Caries of, 1907 
i Diseases of, 1967, 1975 
j References, 1980 
; of Foot, Endemic Degeneration of, 
i 2110 

Fracture of, 124 

Fr ambrosial Lesions of 1552 1978 
Necrosis of, 1007 

Tubercular Disease of, 1361. 1967 
Tumours of, 1967 J 
Bont, 723 
BooJf Jxmse, 749 
Scorpion, 897 

Boomerang Bones, 1967, 1977 
References, 1980 
lloophilus, 711, 714 
annulatus, 492 
australis, 492 
bovis, 714 • 

decoloratus, 492 
' Harbor idiv, 901, 908 
' It arbor us eqmnus, *903, 903 
Borua Disea c, 1477 
\ Borneo, Arrow-poison of, 181,184,185 
j 11 ns jndicus,-Milk. of, 1959 
• IJosch-yaws, 2172 * 

: llnthriotephaloidca, Ooo 
llothnoccphaltfs. 50c*. 004 
. baltuus, 604 
cordatus, 605 
j crista tils, 604 
j latissimus, 604 
latus, 604 • 

hguloides, fio6 
tropicus, 613 
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Bothriurida, 207 
Bairyomyces oscuformans , 2255 
Botryomycosis, 2247, 2254 • 
liomiius, 2254 
BotryolrirJtum, 1112 
BoUyUdcP, 987 
itutryhs. mg 
bassiana, 22, 1033 
Bots, 1630 

Bottle Bacillur of Malassez, 1077 
Flies, 825 

Bottonc d'Oriente, 2165 
Boubaa I 53 t». 1558 . 1559 . 3 X 75-0 
Boulettgerma, 240 
stonnsi, 251 t 

Bouton d'Alep, 378, 2105 
des Andes, 1500 
d’Orient, 2165 • 

Bovida*. Traumatisms caused by, 151, 

152 

Buvincs, Parasites of, 492, 407 
Bowditch Ringworm. 2059 
Bowel-disorders of Bengalis, 105 
Bowel (s), Cancer of, 1739 
Large, Ulceration oi, 18 
Perforating of, by Jsfc/rn, ioOi 
Tiilierculosis ol, 1739 
Brachwasserwurm, 05 
Brachyaspis, 240 
curia, 251, 25O, 27a 
lirachyr.rra. 773, 814 

heterodactyla, 774, 814, 824 
homoedaityla, 773, 814 
Brachyclonus, by2 ' 

Brack v pay on, 80a, 803, 805 
viliosus, 805 
Brahui race, 47 

Brain, Abscess or, 105S, 1062 < 
.Branchial Fistula, 1059 
Branchiobdellida 688 
Brand Zeer, 2030, 2031 
Brauhdee, 854 
Bramnia, 601 
jassyensis, 601, 607 
Brayera antkelmiWica, 1753 
Brail, kxrovr- Poison of, 180 
Vegetal Poisons of, 164, 168 
Brazi 1 ’s Crotalu s 
271 

Breakbone Fever, 1244 
Breakheart Fever, 12., 4 
Breast'Diseases of, 124 
Elephantiasis of, 1611. 1617 
Male, Hypertrophy 1 of. 1939 
Breast-Feeding. 1950 
Breda's Disease, 2x75 
Breeze-Flics, 8T5 
Bretrirosirata, 71 x 
Brigaut, 22x7 * 

■Bright's Disease, Rash in, 1516 
BHophyta, 923 


hqrridu* 


Serum, 


Brill's Disease, 1326, £327, 1396 
British Colonies, Laboratories in, 29 
War Ration, 99, xoo, 102 
British Guiana, Vegetal Poisons of, 164, 
xoo 

Brittle Nails, 2283 
Broken Wing Fever, 1244 
Brom at oxisnius, 193 
Hromidrosis, 2222. 2223 , 2264, 2272 
Symptomatic, 2223 
Bromine for Snake-Bite, 278 
Bronchi, Inflammatory and other 
Affections of, 1875, 
1882 

Bronchial Aspergillosis, 1891 
Mucormycosis, 1892 
Oidiomycosis, 1889 
Penn llliosis. 1892 
Spirocliiutosis, 452, 1875, 1882 
Sporotrichosis. 1 892 
Penicilliosis, 1892 
Symptoms, Indications Irom, 1521 
Bronclute sanglante. 1882 
Bronchitis. 1592, 1875 
Diagnosis, 1521 
CastollauiV', 430, 452, 1S83 
Chronu, iof»o 

Fungal, 1084. 10&7, 1091, 1095, 
1090, 1743, 1892 
Ha-morrh.igir, 1882 
Broncho-alveolar Aspergillosis, 1891 
Moniliasis, 1886 
Br< inchoblast omycosis, 1886 
I iri'iiclio-endomycosis. 1889 
Bronchohemisporosis, 1890 
lb one homoni basis, 1866 
Primary, 1880 
Secondary, 1889 
BionchomiK’ormVrosis. 973. *>77 
Bronchoinycoses, 1080. 1081, 1084, 

1 743 - * 744 - r 74 8 - l8W ». 
1890 

Diagnosis. 1521 

Differential, 1875. 1885 
Monilia in. 1080, io8x, 1084, 
1086,, 1087 
Tropical, 1880 
Refereiu.es, 1894 
Undetermined, 1892 
Broncho-Pneumonia. 1087, 1528. 

1587, 1592, 1887 

Bromho-Pulmonary Spirocnaclosis. 

Castrllani’s, 1882, 1*85 
Brom huspirtfcliaitosis, 21, 1875, 1882 
riitiology, 1883 
Climatology, 1883 
Complications, 1885 
Definition, 1882 
Diagnosis, 1521, 1885 
Differential, 1875, 1885, 1889 
Experimental Reproduction, 1884 
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Bronchos pirocliaetosis, continued 
Histoity, 1882-3 
Method ot Infection, 1884 
Mixed Inlet'tions, 1885 
Predisposing Causes, 1883 
Prognosis, 1885 
References, 1893-4 
Symptomatology, 1884-5 
Synouyms, 1884 
Acute, 1884 
Chronic, 1884-5 
Sul>acute, 1884 

Brown Atrophy of the Heart, 1904 
Sower Rat, 917 
Tick, 712 

Bruce’s Septicainia, 1437 
firucia antidysen/eru h, 183(1 
suinutranu, 1830 
Billiots, 810 
Bryonia devica, 205 \ 

Bn has, 24. 1535 
Brazihann, 2195 
['r.injilor, 1700 

Bulx»Cliinnlic, 25, 1523, 1961 
References, 1966 
Varieties, 1903 • 

Symptomatic,, 1903 
Venereal, 1903 

BulKinic Plague, 1428, sir also under 
Plague 

Bucharest Boil, 2105 
Buekwar, 2060 
Buckwheat Poisoning, 202 
Bucn«*mia Tropesi, Kuo 
Budding Fungi, 079 
linddlcya, 1750 
Buena, T535 

Bulfalo-lie.in Dermatitis, 21-,2 

Jtu if aloes, Traumatisms caused l.v, 

1 5 a 

Uufo vulgaris, 355 
Bufuiuu, 240 
Bufotalin, 240 
Bugis, fhe, 55 

Bugs, Diseases and Farasitqg carried 
by, 20, 23, 364. 370-2, 
379, 430, 443. 882. 912, 
1283-4, • 1 389 Mt ( *. 

1423, 1O91, 22G7 
Enemies of, 795, 707 # 

Cone-Moscd, Bite o! 767-8 
Fevers earned bv, 1x28. 1283 
Hulam Fever, 1229 
Bulbar type of Sub tertian Malaria, 

xi 75. 1178 

Buttnus, hosts of Sclustosoina, 584, 
587, 892, & 3 , 894 
alexandrina, 893 
contort us, 587, 893 
dybowskii, 587, 893 
innesi, 587, 893 
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Bullous Dermatitis, Seasonal, 226, 

• V204 

Ref 9 ieni.es, 2220 
Eruptions, 2264, 2269 
Diagnosis,, 1513, 1518 
'Bundies.' 170,3 * 

Bumble-bees, Slings of 219 
Hungarus, 24O » 

Venom of, *43, 260 sqq., 271, 
272, 2731 

Species 

candidits, 2*7. 251, 259. 201 
200, 272, 273 • 

ceylontens, 247. 248, 251, 204. 
266, 207 

fast intui, 247. 251, 200, 207. 27? 
Btingpugga, 141.9. 1975 
Buno, 2x48 • 

HuHostomuue. 665, 672 
llunostonutw, 672 
Burma. Vegetal Poisons nl, 105 
Burmese, yie, 55 

Burns, Severe, 1 ianaogl^bmuria .liter, 

■ 3 

Burrowing insects. Skin Lesions due 
to, 124.2211 
fiursanidcP, 547 
Ihirsarmiden, 547 
/? Ursula. 023, 659 
Buryats, the, .->5 
Bushman Raco, 51 

Airow-Poisons ol, ibo. 182. 184 
Food of, 94, 96 
Jiuthidec, 207 
Bulhits nfrr. 207 
Venom. 200 
numnt'i. 207 
oDcitanm, 200. 207 
Venom 2i>9, 21 t 
qmnqnedrialv•*, 207 
Venom, 208, 200, 210 
Butterflies, Poisonous Caterpillars of. 


222 

Fistulous 


I )iseuses of. 


Buttocks, 

2084 

Button Scurvy, 1536 • 

Butyric \ciil Fcrnjenlutioii, Badllus- 
^msed. 22 

Byzantine Medicine, 12*17 


Cabot’s RiTt£-shn|XHl Itodie^, 1902* * 
Cachectic Fever, 1289 
Cuchexie Alrii.une. 1 y<>i 
( 'aiodmus, 7*2, 768 
ignotus, yon 
indict^, 7t»(> 
viUosus, 766 
Cacodyl, 26 

Cat taceir, 16168,*176, 215# 

Cactus griwdiflorus. 2152 
opuntiu. 1569 



INDEX 


Cadicera, 820, 881 ' 

Inclupsa, 822 « 

ckrysophUa, 822 r . 

chrysostigma, 822 
distant% 822 t 
fimitoma, . 822 
melattopyga, 82* * 

obscura, &c2 
quiuquemaculata, ^822 
rubramargivata* 822 - 
speciosa, *822 
Caisson Disease, 142-3 
Calabar Bean, 178-9 
Calatiw Swellings, 8ao, 1967, 1971, 
x 1972 
References, 1980 
Caldbecaquis, the, 60 
Calculi, Salivary, 7740-1 
Tonsillar, 1747, 1748 
Urinary, 1926; 1929, 1930 ‘ 

Calenture, 24 
CaUimastigida, 533 
CalHonytnida, 233 1 

Callionymus; 233 
lyra. 233, 234, 237 ;* 

Cataphora, 307, 832, MS, 877, 900, 
1632 ■ 

anthropophaga, 847 
azurea, 846, 1629 ■ 
erythrocepkala,'846, 900, 905, 908, 
£626, 1629 

infssta, 847 . « 

limea, 846, 1826 y „ - 

maccllaria, 847 * ■ 

vomitoria, 846* 900, 1629 t , : 

CaUtphorinat, 1O33, 1637 
Calladictyon, 348, 349 
Callophis, 246, 251 , 

Cattotropis, 169 
’* gigantea, 169,173 
procera, 169,170,189 
Calmette's Serum, 271-2, 276 
Calobata cibaria, 1629 
Calor del Higado, 1700 
Calor Picante, 2223 
Calorts del Fegato, 1700 
Calorie, Definition of, 97 
Calories in Diet, 97 
Calveriina, 791 ^ 

Calymma to^bacteri um granulomalls, 
2193 .1 

Cambay Sore, 378 
Cambosa aromatica, 172 
Camel-lute, 151-2 
Camel-flies, 874 

Camelida, Traumatisms caused by, 
* 5 * 

Camels, Trypanosomes of, 409, 414 
Cameras ate Sangue, 25 
Camp Jaundice, 451, 453.15 01 . * 5 0 7 - 
1508 , 1519 


Canaqniteq, the, 47 • - 

Qinfa^fto, 1761 , ’■ 

Ctinqcr, ,4£ti0lOgy, .^77, 981 

Climatology, m, 124 . , 

Fungi associated with, .1072, 

Spread by 732, aatj. 5 
o,f Bowels, 1739 
of Breast in Mice, 454 1 ‘ 
of Intestine,. 1882 , '' 

of lips. Cheeks, an£ Tongue, 1741 
afUvaucra 
Nasal, *»3. 
oi Pancreas,, 1908 
Rectal, 1832, 1833 , , 

of Stomach, xjw# 
of Tongue, 174s 
Cancerous Ulcers, 2190 
Candidates for Tropical Service, 
Examination to ascer¬ 
tain Fitness of, 127 sqq. 

• Cane Dermatitis, 1466, 2163 
Cangoura, 189 ' 

Canguary, 1*83 

CanidO, Traumatisms, caused by, 151. 
Canine ■< Kal^-Azar (Leishmaniasis), 
„ ■ ‘ 374 - 5 . W 7 , 1299 ' . 

Piroplasmosis, 493, 496, 497 
Canities, 2283 
Cannabis indica, 1988 
saliva, 170, 178 
Canthariasis, 1619, 1840 
JDenhal, 1641 , - 

Uastro-intestinal, 1640 
Rhinal, 1640 

Urinary, 1641, 192b, 1934 
Canthariaa, 220, 1641, 2204, 2205 
Cantharidin. 227 • 

C&ntharidinfe, 17a 
Cant harts vesicatoria, 172, 

Capitas, the, 60 
CapcBta fratercula, i88t 
C apsicum annum, 173 
frutesesns, 173 0 

Capsulitis, 1904 

Capybara, Trypanosome Disease of, 
4X4 

Caraate, 2093 
Car abides, 1040 
Caratejo, 2093' 

Carawulla, 247, 248 
Carbohydrates in Diet, 96, 99* 
Estimation of, 101 t 

Carbon Dioxide Poisoning, 1/173, 1874 
.Carbuncles, 1519, 2027 

Diabetic, 11924 * 1 . 

Carceag iq Sheep, 2X 
Carcinoma, Melanotic, 2277 
Carcinomata, Fungal, 1074 . 

Ulcerating, 449, 452 
Carcoma, Focal, 1739 
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nomoftis, 1535 

*» Symptom* | 


of Disease, see . Animal, 
.. *.■ fc . . Insect, Parasites, etc., 

<fr tmder Names 

CarriqpVf Disease or Fever, 503, 
504, 156G, *367, 1571. 
1875 . • 

Treatment. 1577 
Currqt Seegs, 17© 

CaryophytfHs aromaticxts, 172 
Casals Necklace in Pellagra, 1701. 
Cdscuta rcflexa, 170 * ' . 

Cashew Nut Dermatitis, 216®, 
Cassava, 172 

Cassia beareana ; in Blackwater Fever, 

/; '12*7 

Castellanefla, 39O. 401, 402, 407. 408 * 
409, 4»9, 1260 

Human Trypanosomes included 
in, 414 * 

» Species 

brucei, 408, 410 , 426, 427, 1263, 
1272 i 

k castdlanii, 396,402,408, 41c), 421 , 
m 42ft, 1280, ia6t, 1262, 
1264, 1265, 1268 1273, 
1274. <275, 1270* 
equiperdum, 408, 411 , 1272 
emnsi, 408, 409 , 41,0, 413, 1280 
var. mborii, 410 • 

gambicnsis, 390, 408, 419 , 1200, 

1261, 1264. 12(>5, 1273. 

• 1274, 1275 

• lanfranchii, 431 
nigeriensis, 480 ,1241.1*264,1260 
vhodesiensis, ^08. 425 , 1200 

1262, 1-264, ,1265. 1273, 
1 * 74 . 1 - 275 . X 27 «. 

'Castellan! Type of Sleeping Sickness, 
879 

Castellani's Absorption Test, 1397 
Bronchitis, 1882* 

.Dermatitis (Copra Itch), 2215 


Title/ 1 '■*. > v ■ * 

’ Casttrri&a, 913 

Castration. 1939 
Caialpa bignonup&ts, 2132 
Cataract,^003, 200$ 

Catarrh, Acute Suppurative, of the 
■ * Pancreatic Ducts, 1907 

‘ * Intestinal, Neni^Sbdal, 1738 
Nasals Ijwl * • 

. Spring, 3ji£»ooi 
■Catarrhal JsB^iee, 1508, 1509, t-xi; 

Rhinitis, Acute, 2013-14 
C'it-Bitepisea$e or.Ffever, 122, 151, 
'% „ 1880 , V313 

Caterpillars, -VenoijSous, 222-3, 221.7 
| Catfish', 488 
: Cat-Louse, 608 * 

Cativi, . 

Cats, igisuites of, 486 

,aTPU®in, 14*4 

1700 

: Cattle, Diseases u,fid Parasites of, 
391. 407. 409, 413 sqq., 

' , 43 °. 454 . 497 . 70 ». 7 «-s. 

. * . ‘ ’• 719 . 7 *-!. 7 * 4 . *130 ^ 

WFrceing oi, from Ticks, 701 
Cattle-poisoning, 1A5, 189 
List of Plants used for, mo 
Caucasic Division of Man, 42, 41, 45 
fiaul, belief concerning, 4 
Causation of Disease (see also 
/Etiology iyu/tr» the 
various Diseases). 17 
Chemical, 113, 161 
1 Physical, # 

■ C uistics useless for Snake-Bite 278 
' Causes. 250 

rhombeaius, 251 * 

1 Cave ILits, 913 
' Cavity Myiases, 1622, 1823 
j C. lyeune-pepjJer Condition of Si li.un- 
I ' lierg, 2237 

! Celastrus Jwniculatus Seeds, 170 
. Cell-inclusions. 539 
1 L'dlia, 792, 796 ,885, *887 . « 

i albimana, 79O, 887, 1598 
argyrotarsis, 785, 790, 8M7 
btgaih, 796 





braxiliensis , jab 
kochi, 796 
phartensis, 796, 887 
- pulcherrima. 796 
punciulato, 796 
squamosa, 396* .. 
tarsfmaculata, £87,' 
Cellules ovoides 47b 
Cellulitis,.a^gi, tjo 
^gyspermatic Cord, *939 




maughas. 165 1 ' 

-*64. 763, *#9 . A 

<AAWM:.t64, 165, 169, *76, 1:89 
CercarUt, 567 -" 
Classification, £58-9 • . 

C(»«rdry^* 4 s 599 l,\ 
Ceno*i*Md». 333, 334, 8**' 

Cenrfmonads, Jifafct;. -'.t *■ 




Si 3 J?/ 334 


CwttipKfe* t 

Central of, 

Centra} Parenchymatous litnltrnttan. 

of Cornea, 3005 * *-* 

Centrodesmo'sx. ijtf, 330 



95 . r «* 4-5 
raea pi, *69, ijf 


Centrosoines, 29*^291,. 330, 38*, 38a ! CerebeUacAbeoess, xoea ;i-J 

CephatHs ipecacuanha, jkxa't i Type oCSubterti&ii. Materia; 

Cephalina, 470. 471 ;” 6 , L< 117 # . . V \ 


Cephalomyia avis, 1625, 1633 * 

Cephalonts, 470 
Cephalopoda, 890 
Cephalotkeca magnusia, 1024.$* 
Cerastes, 250 

Venom of, 243, 271 - 

cornu tits, 250, 231, 253, 258' 
Ceraftxodes, 710, 711, 720, 79# 
pittas, 722 

signal its, 722 ^ 

Ceratolopkus, 802, 803, 805 " 

femoratus, 805 
fulci thorax, 805 

Ceratomvxia, 329 a 

JT-eratamvxidee, 529 
Ceratophvlhts, 857, 864, 806 
abantis. NOO 
aculus. 807. 912, 1423 
agihs, hot* 
amsus. 800 
btpunclatus. 803 
tafofoi tktcita. 860 
Odi/ant'iij 804 

fascial us. 403, 404^ 406, 866, 867, 
r 870, 911, 1422 
galhnee. bob 

londmieusia, 800. y , * 

lucifer. 800 
niger, 800 

pentcilliger, 866, 867 
pinnatus. 806 * 

polli/mis. No(> _ 
silvahfieri, fifty s * 

walhen, 866, 867 
Ceratvpogen, 802, 803 , 804, 805 
Geratopogowhur, 801, 803 
Ceratopsylhdce. 861, 870 
Cerafopsyllus, 870 


r Cerebral Haemorrhages, <982 
Ttimoufft, 198Z \ . 

1 .Type of Subteftjan Malari*;-* 175, 

■. ' - • . 

Cerebio-Spinal-Fcw-jSke. Subtertian 
Malaria, 1x71, 1178 

Ceeefe^o-’Spihal Fever, 1456 
Non-Infective, 1469 ■ 

Fluid in Fiamboesia, 1554 

Cerebro-Spinal Meningitis, 120, 123, 
12 4 , * 337 . 1504. 1696,: 

1697 

Epidemic, 14 74 
^Etiology, 926, J 482-3 
Carriers and Contacts, 1477, 
1478, 1482, 1483, I485 
! Causal Organisms, 1474, 1476 

sqq., 1482-3 

! Climatology, 1475-6 

Definition, 1474 
Diagnosis, 1483, 1514, 15x7, 

1524. 

Differential, 1456, 1485 
Histojy of the 

Oi.sea.sc, (474 sqq. 

Organism, 1476 sqq. 

* Incubation Period, 1483 

Infection, Method of, W82 
Kcrnig’s Sign in. 1483. 1485 
Mimicry. 1484 
Morbid Anatomy, 1483 
j Onset, Course and Termina¬ 

tion, 1483-4 
i Pathology, 1483 

Prognosis, 1485 , ’ 

Prophylaxis, 1482, 1845 
Rash, 1514, 15x6, 1517 
References, 1499**300 




CmbrcH^sM, afemngitk, «onMim# . 
Rjddepue, ebnHtmed 
: Relapsea, *484 % 'ijj 

* ^ 4 fi 

• £yOtpt6matalpgy f 1483-4 
.*Mttym*,t4?4 

Treatmentf 
Vanetowt *484 

Paralysis of #mp had Gotta* 
' K&ttiu tausing, 

TXmub FeW*^ 
ermtui, toy* 
nWeat G&A& 


Chameleon pumths, 363 
Chance-Parasitism, toy, 546, 920, 

Chance^ihnsrmsnon of Disease 930 



Chancre 1323 

Chancre Eapundiquc dJEjcomel, 3173 
du Sahara,* 2x05 

' Chandeliors favtgues* 10x2, 10x3 
"Chmaeea, 923 

,ka ftanhitftt 6-7 1x30, 7824 
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Tropics 


2204 ), tttt 
i FM«% 803*4 
w vimO^X Table of 893 
of the Intestines, 1733 
CaHodes dignities, 600 
* polygon 600 * 

CMWIfM, 300 49b 
Cumdea, 355, 586,600 
References., 018*20 
Table of Ceperd oft 
Gevlancvlosl >mbfc suggested sub- 
Pfe 674 

Ceylon, \bnrufadents of 170 
Alcoholism «* cause of Crime m, 175 
Anaemia of 1761 
Di&edRfes of >24 
Fish-Poisons of 187 
Infant Mortality m 122 
Native medicine m 3-4 
Plants poisonous to Cittle in 190 
Poisons used m 
lnorguuc, i6» 
v Orgaiui 163 

Vegetal ibx 164 165 170 
Ceylon bow Month 1780 
Cheeromyia &-,! 
bough 85 x 
chae^phaqa 651 

Chateckehne vesnvtana 740 *1641 
CfuBtocladiaiece *972 
Gkmtopehna olnaiea 213 213 
Chagas* Ihscdst. (-Vmehcifi I rypano- 
soiru isis q t. under Trv- 
panosonu ises) 8S1 • 

Chagflsia 791 
CJunda 20S 
Char&ea 29S # 

Ckatlletta (oeicatia 173 191 
Chatliehaota 17 f 

Chalmers and Archibalds Maduro 
mycosis 2121 * 

Chalmers and Christopherson s> Ac 
txnomycobis set Ac land s Actmo 
mycosis 2110 • 

Charnar. the, 49 


1 urn 

Cheeks, Cancer o£ 1741 
L kmtacamtkus 630 
robushm, 030 
. oumututt bio 
1 Gketrmamm, 804 
Chmroponmbolyx, 2222 8886 
Chelitis JSxfoliativft if4b 2284 
Chekad, 2273*4 
Acne, 2272 

Chelotdal Tnmoprs after Sycosis 
cooBogemca 22(16 
Ghetmia, Hamogrcgaxiaes ol (8b 7 
Chemical Causes of Disease 1x5 161, 
1533 see also Deticiencv 
Composition of Body ind loud 
Stuttb 9<> 7 a/ 0 

Vitammes 109 

Regulation of Body Heat bo 
C henopodutcea 200 
Chenopodium Oil in Ankvloslumi u>is 
X770 

Chtrmes modosus H07 
C keyUtida 725 787 ( 2oii 
Chevlelus 727 
erudifus 727 2011 
heslitus 2011 
Cktastops\Uu, 8(>j. &<»fi 
rossn 806 • . 

Chibcha the 57 <»»> 

Chichimecs iht bo * 

Chuliismu 1700 >1710 
Cliuhismos^y> \ 

Chuktnpo\ (\amcll JP if 14/I 
«, 1486, 2-07 

Diagnosis I480 1518 • 

Diffeienti il 148b 1480 ijo jo20 
2027 *013 

\ 1 lolmd* 1 401 - 

Dpidcmn 1491 4 

ChukeneTlck of l SA 704 
Chick peas poisonous 19b 
Chigoe (Jigg< r) 24 121 124 282 
285. 857 868, 8211 , 

see also Dermatopktlu s 
penchant 
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Child-birth, Ceylonese superstitions 
on, 4 . * 

Mortality from, Ceylon, \2Z. 

Racial dilfereuces in, 1946-7 
Children, Difficulty of rearing in 
Itidia, 133 
Diseases of,^24 

English, Dietasies of. Qualities of, 
104 I 

European, Effect? on, qlk Tropica) - 

, \) 

Malaria in •^*^ 2 , 
Prognosis, 1187 
Quinine Dosage 1 for, xxgx 
Spleen-rate in, 1x41 
Symptoms: Various forms, 1x59', 
1163, 1175 

Native, as Reservoirs of Malaria, 

It ?jl 1140 c 

New-Horn, Bullous Eruptions of. 
1518 e 

Pellagra in, 1724-6,1739 
link Eye of, 1999 
Pyloric Stenosis in, 1749 
Standard Diets for, 98 
Young, Dosage of Drugs for, 19Oo 
Chilifcrida, 547 

Chills, Nasal affections due to. 2014 
Chtlodon, 346 
dentatus, 546. 547 
References, 550 

urumatus, 54G, 547 1 

Chihgnaika, 68<i 

Ckilomastix, 348, 348 j 

_References, 356 * ! 

Species ' 

bittencourh, 349. 350 


Chinch or Wall-Louse, 763 . 

Chinch (Tick), 709 » 

Chinche (Areas jtmericanus, q.v.), 445 
Chinese^the, 54 , 55 
Chins, the, 54 * 1 

Chionphys, 2114 
carteri, 2114, 21x5, 2x16, 2134 
Chiorckis, 561 
Chiracantkum nutrix, 2x2 
gG&ironomtda, 773, $01, 920 
H^^^ w a ioes, 813 

L w ^ 

ChlamydobacUriaceet, , 924 ' ' '*%. 

Cklamydodtmtida, 346 * "> 

Chiamydophrys, 326 
euchelys, 303, 826 
stercorea, 326 

Chlamydospores, 969, 1037, 1039 
Chlamydotonms beigeiii, X103 
Chlamydozoa (oon), 588 , 1328, | 968 , 
2001, 2193 

Strongyloplasmata, 540 
Vera, 540* * 

References, 543 
Chloasma, 2237, 22G4; 2281 
Uronzinum. 2079, 2222, 2282 
References, 2245 
Caloricum, 2232 
of Kala-Azar, 2232 * 

Malaricum, 1x81, 2232 
Solare, 2231 
Symmetricum, 2232 
References, 2245 
Symptomaticuni, 2232 
Toxicum. 2232 * 

Traumaticum, 2232 1 - 

Uterinum. 2232 


capva, 349, 350 
caulleryi, 349, 15° 
cttniculi, 349, 350 
mtettinahs, 35* 

meijniU. 334, 335. tjy 350 ,179*1, 

1833. 18 

motella, 349, 350 

C.hilopuda, 217 , 68y, 7 aO^ 740, 1**39, 
*1641, 18 ji, i88r 
References, 229 s* c 

Venoirt'of, 218 

Cliilopode Dermatites. 2200, 2213 
Chilopodiasis, 16x0, 1641 , 1778 
1 Rhinal, 1881 

'Chimpanzees, Trypanosomes of, 405 
Chinius, the, *>o , * 

China, Aphrodisiacs in, 172 

Diseases of, 122 
, Medicine in, 4-5 
CJhinantccs, the-, 56 


C hhromyxtda, 529 
Chlorophycea, 923 
Chlorops lepra, 1650 
Chlorosis, 1903 ' 

Egyptian, 1761 
Tropical, 17*11 

; ('hloroxylon a tvietenia. 2159 
• Chloroxylo».ne', 2159 
■ Chnanephoracete, ‘172 
I Chocho, the, 56 
' Cholecystitis, Purulent, 1914 
( Cholera, 12,195.1069.1x70,1404,1801 

Vmlmlatiyry cases, 1809 
Bacillus of. 22 

Carriers (Plies, fete.), 24, 876, 908, 
1805, x8o6, 1809 
Causal *• Organism, 908, t8ox, 
1803, 1804, 1805, 1810 
Climatology, 120,121,122.1801-6 
Complications, xBxo, 2006 



Cholera, ionftnued 

Convalescence, 1809, 2006 - 
DeftniUon: 4 x8oi 
D^gnosis, x8xo - > 1 

Epidemiology, 1801-6 




Morbid Anatomy, 1867-8 
Parasites, associated with, 39 

334.. 45i. 547. 4* 
-. 1810 

JPathology, 1806*7 ‘ 
Prognosis, 181a . «' 



i Ckrysomyia, 832, 847 
l , Reference, *856 
Spedfes* 

macellaria, 847 ,1620, 1623,1626, 
1028, 1632, 2011 
polita, 162 9 

viridula,' 848, 1629, 1632 
Ckrysops, 816, 820 , 1 *896.1972 
. bicolor , .821 


iurtonts, 821 




‘ *■> .. 


i'sB. 1816^17 
References; 18*3 
References, *821-3 
Sequela, x8to 


-1 -tyfaei$eiur t . xqiftf 



‘ mgnific* 821 
suaetta, 821 ( 

Chrysotema, 8x7 
ChthoHobdcila, 087 


Spread (cm obo Carriers, above). Chummeries and Sanitation, 1373 

X804-6 Chylocde, 1601,1605,1608,1810,1939 

Stages in, 1809 Chylous AScites, 1601, 1608. 1610 , 

Symptomatology, 1808-9 * * 1961 • • 

ifUsayms, 1801 Diarrhoea, *6o8, 1810 

'treatment, 1804, 18x2 1 Effusions of Filarial origin. 1595, 

Asiatics, 962, 1801 • " | 1599. i6ox, 1603, 1&05, 

Gravis, 1809,, 1608 ,1617 

Sicca, 1809-tff. ; Chyluria, 1601, 1808 ,1926, 1084 


Choleraic Bacillary Dysentery, 1848, Cicadas. 761 


I 860 

Diarrhoea, 1809, 1820 
Choleras,; 876, 899 ,1801 
Cholera, 1801 
Paracholura, 1801 
Pseudocholera, i8ot 
Cholerine, 1809 
Cholestenn. 1227. 1673. 1678 
Chopped Hair, Cattle-poisoning bv, 
r8y 

Chord odes, 679 
Chorea Saltatoria, 215 
Charioptes bovts, 731 
Choroid, Miliary Actinomycotic, 
• Metastascs in, 2009 
Choroiditis. 2006 — , 

Retinal, 2004, *2005 
Suppuiativc, 2005 
Chortegans, the, (>o • 

Choulats, the, 60 

Christy a 792 # 

Chroniatoid Granules in Trypano- 
• soma, 382 
Chtomelsporwm, 11x7 
Chromidiosomcs, 290 * 
Cbromiilrosis, 22241 2236 
Axillary, 2272 


1 Cilia, 291, 296 
1 Ciliar Dysenteries, 1825. 1837 
References, 1863 
1 Ciliata, 296. 544 
Vaginal, 1940 
Ciliatc Urethritis, 1944 
1 Cimanomonas honnnis, 354 
' Ctmex, 762 

lestulanus, 703 

maurocephalus, 7^3 # 

| ptpestrelli, 407 

vatundatus, 766. yu 
i Cinchona bark. 4. 1130, n«»y 
| Dermatitis from, 2153 2162 
! Cinchona officinalis {see aha Ouinint-) 
; 25. 50 

Cimhonin Salts, 1200 • • 

, Cmchonism, it81 
. Cinnamon umjjylahicuM bark. 173 
! Circinatc Crdtfping Disease or Erup- 
J tion, 2200. 2210 

• dtefercnA*. 2220 m 
Framboesicle, 2235 
Pityriasis Lingua*. T740 22K3 
j Sypbiluk.« 2279 
Circulation. ElUit on, ot Tcmi>crature 
m and Humidity, 74-3 


Chronic Affections, Conations and { Circulatory• System, Derangements 
Diseases, see under and 'Diseases of. 124, 

Names of States mani- ! 1519, 1521 , 1895 * 


testing Chronicity 
Chrozophora plicata, 190 


j References. 1905 
I Civcvlionidee, 1641 
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Circh'fociqfon 

Fetaato,. 1944, X947 r . - 
Mato. *939 • . 

Circumscribed Scleroderma, .207,7-8 
Cirrhosis of Live*; 1184, 1576, .1906-7 
Infantile Biliary. 1906 ' 
References, 191*7. ■ /. 

‘ Poet-Mal^riaa, 1184 


'• , . • ' 'INDEX. 

1 r t » *, • • • »• 1 ^ 

■ V' 

^Diagnosis, 16-17, *53? ’ 
I5*t 

.iSemme, 2^5 ,. ™ 

Ctgtocorida, 78a . *' 
utH of. 11b ■ 

Dfonatitia due to. 4200 . 8208 1 

odina^i V ‘ ‘ 1 , 

carriers, 430 



Cladorckis, 
toaUtmi, $1 
References, 594 
Cladosporiacea, 1070 ,.1099 ' ‘ • 
Cladosporosis, 2107 . r 

Cladosporium, 1099, 1169 .1926.1944,’ 

*i<i 45 

Dermatomyeoses due to, 2041 1 

Species 

herbarium, 1100, xiox 
madagascariensc, 2078, 2x07 
mansom, 1109 , 2041, 2078 
penicilloides, xxoo, 1101, 2107 
Cladoihrix, 1041, 1042, 1068 
actinomyccs, 1051, 1057 
aster aides. 1053, >058 
brauner, 7045 
cants, 1053 

dichotoma, 1042, 1045, 1068 
invulnerabihs, 1046 
liquefaciens, 1050, 1060, 2133, 2130 
No. 2, 1060 r 

madore, 1050 * 

odorifera, 1045, 1051 
polychromes, 1050 
thermophilis . 1047 
Claviform bodies, 1011 
('laws of. Animals. Traumatisms due 
to, 148 

Cleft'Palate, 1959 
Clematis Virginia* , 2153 
Cletus nanus, 369, 31 g 
Clihadium*'isperum, iffd ( 

Climacteric, the, in the Tropics. 77, 
<■ 1945 

Climate(s), see Dangerous, Temperate 
Tropical; see also Tem¬ 
perature, and Humidity 
Definition, fia 
Effects of, on-Children, ,89 
Climatic Bubo. 25, 152 j, 1961 
References, 1966 
Varieties, 1963 
Causation of Jhsease, 117 
Fevers, 1129. 1252 
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'*■ Jecfuleiriuy. -* 43 * 7 « 8 » 8 $** 

1 3 * 9 , 13 ^.. 1636 .. - 

pehseUus, 763 * ■ ' 

i $*&%■' ' 

! rotUndatUS, 124, .370-2, 379, 430, 
763,568,1423 
i Chnocorosis, 2203 
| Cloaca, 943. 968 ■* 

j cloaca, 958 

/««»**, 958 ■ 

Clonorchiosts, 1906, 1907, 1908, 1917 
! References, 1918 
i Clonorchis, 376, 578 
i References, 594 
• Species 

. endemicus,\7, 578, 579 

Feline (posable), 580 
1 sinensis, 17, 578 , 579, 894, 1907, 

19*7 

■ Clothing, Advice on, to be given to 

Candidates for the 
! Tropics, 128, 729 

! Hints on, 69, 86, 89-90, 140 
Protective, 1989 
j Clou de Gafsa, 378, 380 
Clupea, \? 3 J 4 
longicejps, 194 
, thrissa, 193 
Cnentidospora, 471 
1 Cnestis corntcttlalus, 2153, 21*39 
Coast Fever, X129 

in Africari Cattle,712, 7x3 
Cobb's Pigmentary Fever, 1461 
Cobra-di-capello, 246 

■ Cobra-Pqi soiling, Treatment, 244; 

27X sqq. 

. Cobra-Venom, 209, 221, 243, 253, 
257. 259, 260, 261, 

j 204 sqq., 271-4 
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■oftras. u6-7f 278 

Cocaine-chewing 175-0 . 

Coceaeem, 904 * *679 * */ 

Reference, 966 

CoteaJKnfectens Fly-Spread 900 
Cotstdta found *} Idled, 475, 476 
Cocodfen Utotopm»mpmHM 1 476 * 
CosefdodM, 4<H>. 471 * 477. 480 
Coutdt/ndex, 481,983, z8*6, 

, Blastomycosis due to 4084. « 
Dettaatontyeofres duo to, 

- S f w \ m 
mmAj, S 9 C 
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Cabspori&Uda, 534 

£ 57 ? 

Gcfw-^pnfang ^tcenne, 178 

Lohwsirepluthrue, 1041, 1088, 1747 
1886, 2139 2142, 0x49 
Dctmatoraycoses due to, 204I 
Organisms included in. History of, 
«ij8 o • 

Species 

ammtana 1064 ,1063 
enrovjsafH 1063*1066 
oft 


» 







*47* > 
n*&t47& 

JCoutiUum> 47$, 1430 
bgmtfWHi Vf# 6om»ni*, 475 
cmuTsOn, 498 * 

Hepatic, of 34j*n 476 

fop***. 473 
locate*. 473 




oHjorms 474. 476 , 477 
perforins, 474, 475 
var kieSfrmrg 473 


porndis 337 
p\ogrtus 337 
schubert;* 47x 478 
seeben, 533 1378 
CoccobaetUus, 925 
Psrudo-uclm out yeasts polymorphus 
1034 2139 

Coccu/ws 185 
uwiwohuih 163 
tudi^uf 189 
toufervi 185 • 

<CotiCf«s(r} 1660 1962 30T9 
m \claJ10s1s 2091 


0 * 4 <>. ** 4 * 
1064, 1063 
3063 1664 2005 
11 93* , 1065, «8i6 1067 , 
2041, atei 4102 2103 
ttnkurgei 10(15 1064 2063 1066 , 
4042, 2139-^ 2141 
f liable of Sptcies possibly belonging 
] # to 1065 

Cold Common 13 fi A>i 3*14 
Cold-Blooded* Vtitebratcs rr\pano- 
somes Infecting 395 888 
C oleopteta, 74S S37 871 
Infestation by 1039 1640 
Refeietw.es 871 
Venomous 21s 426 
References, 229 
Vesicant 2204 220-, 

Coleopterous Laxct Irntat n e 2208 
(uht Titmatodal 1712 
Colitis Amor bit 162^ 

Dvsenteiu ->iS 1 S 30 
Polyposa 1847 

(olkttion ol Bloed ‘■'uckuu lilts, 
• Hem to 111 kt 71 s 

£ illySutha fait 372 * 

Colmoyoti 1633 


Chroxnogemc, 2101 
Pyo^entt 2017 2201 2253 
Red pigment producing m Sw it 
2221 

Species b • 

ancsrobius 1946 
car't 761 

Cochin China Dianhcea *780 
Cochin Chine«f the 34 
Cochin Leg 16x0 
Sore 2ibi 

Cochineal Insect 761 
Cockroach 763 , 

Coco*1535 

Coconuts Falling 1 raumatisms dm 
to 156 

Calenteraia 203 338 * 

References 228 
Cceliac Disease 1780 1798 
Calodtaxeus, 792* 


CoUilymi iqqs 
Indis i«no 

(elomlnin hthpsuc 1 li kl in 
11 1.4 4 s £ iiy 1324 
Colorado (mitt) 723 2-13 
Colour Blindness in \ ill\es 13c 1995 
( olour of Clothing, Sg <jo 
Piotcctisc *5 so S7 
Colpo ell C Ton I HQ • 
di S ill 1 j.4 1 

itfpoda 53** , 

< until ts slf» 347 *837 
Lolpontma 337 
£ nlttbet etnas': 487 
. t olubra 2j2 
Lolribnd* "44 
Vi nom of i ( 1 
{ ( olubnntB 233 • 

Colubrinc \tmm, 103 -!|1 * 44 . 2 54 * 
250, 262 ** -04 8 


2 $ 12 


INDEX 


Colubrine, Anti-Sera for, 27a, 273 

Co! urn bon-, is Pareateric, 1405. 1408, 
t 4 io : «* 

Columella, 972 

Coma, Alcoholic, or Renal, Differen¬ 
cial Diagnosis from Heat 
Stroke, 1456 
Kussmaul’s, 1924 
Renal, 1450 

Cometo.se type of Subtertian Malar 
#173, 1174 

CiwSpelut 
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Comedo^ 

Commo*t ’ _ _ __ 

Continued Fever, y62 *’ 

Comoro Islands. Fish-Poison of, 188 
Composites, 2152 
Coiupsomvia. 415 • 
mbnfynns, 847 
Concussion, 1981 

Cmie-Nose Bug of America, bite of, 
7O7-S 

(Vine-Nosed Bug?, Fever* carried by, 
X12S 

Corns, Bites ot, 227 » 

C uiriiienl Smallpox. 1488 
('•.•U'enital Achromia. 22^0 
I'A't* Brfl'Cb. IlMjfl 
Goitre. n/20, 1922 
Hyperkeratosis. 2230 
U-ucndorm.i 2 2 to 
l**tKlip£ltlll,'.. 2 2 to 
Leitkasmus, 2230 
Malaria, rr.?4, ir j2 
Rfferentu, r_*ii 
roily it im . 201 

('oii-:i-.tnm r»t Live. 1906. tijo.s 
C mgo Fluor-Maggot. *,<>. 220S 
Congo Region, Vegetal Aphrodisiac'-, 
of. 172 r 

1 • ■1..I1IO I'iJu 
( 11 v"ha <>Oi» 
t mrdioplutji', in 
( '•!/. •liftHpttralci. 

1 el. To;ji. 

v-tnm. 10 to 
e'rr 'fier. arst 
Com;alpi, ju, 
t'ni'i iguf/T 11.* t 
rmijiig.itlOif 28>: 

( onjunctiva, Focal Nofjusi- in 2000 
Hypiva-mia of, 

/.•ki hut iu (>45, 1971. 1072 
Conjunctiva Spnrotrii hosts, 2010 
Conjunctiva*. Chyle-extrusion f 10111, 
Filarial jf> 17 

Conjunctiva] Xerosis enry, # 

Conjnmtivitis. «jo2 1904. 100s, 1006, 

t , I')98 200 J, 2001, 

\c tni'imyiotic, 2000 
Angular, lunO, 1007 



Conjunctivitis, conlimted. 

Catarrhalis, 1999 * 

Diphtheritic, 1999 
iftstivalis, 2001 
' Gonorrhoica, 1 99O, 1997 
Malarial, 2004 , 

Mycotic, 1059, 2008 
Neonatorum. 539, 1997 
Nocardial," 1059, 2009 
.^..Nodosa, igqb 
^^^yctenulosa. 1996, 2002 

Vfrj 

VemAIia: '.Wp 

Connatacsa r 2152 , 2 x 53 -■?>*. ■; 

Connective Tissue 

Derangements off 1519, 1524 
Diseases oi, 1*967 
References, 1979 
Tumours of 
Benign. 2273 r 
Malignant, 2274 
Con or hi mis 19, 767 
gemculatm, 1283-4 
mef;i slits, 7 ph . 
w iqrmarius, 707, 70S 
prolracltis, 767, 768 
renggeri, 767. 768 
ruhrofrtsciatits, 372. 398, 707, 768-0 
sangiusugus, 767 
vat legal us, 797 
Conservancy. 554 

Constipation. incln at ions from, 1520 
Consumption ($rr a/ao IlilhisiKl, T32 
Contagion, 15 
( nutagium vivitm. 22 
Contaminative Transmissii n ol 
1 >isCase, 021 
Continued Fevers 
Bilious, 1363 
Common, 1362 


Li. 10 V*. 1030 , 

Double, 1463 

loot. 1110 

References, 1473 

i*»?7. miti 

Korean. 1355 

Sirnjflc, 25. 1254,,l?72 


Con vert ion (<9 

V 

Convulsions, JnfsMitile, 122 
Couvidsivl 'lies, i'»8i 


1007 


Tvix* ol Suhlertian Malaria, 1173, 

! ' 1176 

Coolii's, Estate, Amentia in, 1903 
Rickshaw, Blood-vessel a flections 
fit. 1904 

Sore Feet of (Ground-Itch), 17O1 
Croly It* h. 553, 730, 2247, *248 
ol Feet. 2214 
Copepn,la, \ 39 

Ci,j,i»er, Salts ol Poisoning by, 162,170 
Copper Sulphate, Poisoning by, 170, 
189 ■ 
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Copper-Head Snake, 250 
Copra Dust, 1876 

Itch, 72g, 7i$ moo, 2214, 2215 y t248 
Coprolalia, 1986 
CoproHiastix, 348, 840 
prowazekt, 348 
Copiopsylla, 865 
Coral Snake, 248 
Corals, Stinging, 203. 204 
Cora*, the. 60 
Cordiceps sinensis, 172 
Corditk, Suppurative, ity 
Cotdyhbui, 830, t$ia, 

i SjwattT.? 

?' ' atUkropophaga, 840 , 832, 1621, 
i6w, 1633. 1637, 1638 
grunbergi, 849, 1637 
pragrandis, 1637 
rodhaini, KM), 1633, 1637, 1638 
Coreotrypanosis, 1283 
Corclhra, 793, 801 
Conthridep, 773, 7S9, 801 
Corgfhnna, 789 
Corethropsis. ill2 
f orntria, T70 • • 

myritfolia, 17O 
rttscifolia, 176 
t'orizoncum, 822 
hast a, 823 
lineaiithnrax, 823 
prnelrabilis. 823 
Cormullote, 828. 1O33 
Corn-cockle, 197 

Cwrnfi. Central Parenchymatous In¬ 
filtration ot, 2005 
Focal Necrosis in, anof» 

Glenns porosis in, 20m 
. Opacity of, 200O 

Phlyctenular Keratitis ot, 2002 
Sore on, in Rabbit. 378 
Ult ers ot. 1031, 1997, 2000, 2003, 
2004, 200f>, 200y, 2201 
C >rn 11 outanenm, 2277 
( aronrlla austnacn . 2(3 • 

( taps oviformes, njh 
Corrosive Sublimate, 170 
< orvnanthe yohimhi. 172 , 
Coryncbuderium. 903 , ii>|o 
Coryza Spasmodn u, 1.S73 w 

C ismopolitan Diseases. 113 

fif Mucous .Membranes 2204, 2283 
'Fevers, 1128, 1474 
Skin Disease, 2013, loxy, 2264 
l'Iterations, 2190 
Cossala, 1733 

Costiopsis, 34S t 

Catfidec, 232. 234. 237 
Cottoit, Pink-bollworm of. Parasite 
of, attacking Man, 2214, 
2216 


> Cotton-Handler’s Itch, 2214 
: Cotton-Moth* Caterpillars, Parasites 
• • of, 2210 

■ Cotton Plants (Uganda), Herpeto- 

monad nf, 3O7 

Cotton-Seed Dermatitis, 22 lO 
Coitus bubalis, 234 • 

gobio, 234 • 

scorpim. 232, 833, *34 df 

'jCotylogommus, 570 t 

Cour&p ot Cowrap, -2653, 2217 
Courmont'a Parasites, 998 
Cow-dung Poultice, 1952 
Wash, 1952 . 

Cowhage, 2159 
Cow-Parsnip, 2157 
Crab Louse, 757 

Crabs, Fresh-water, hosts of Parti* 
gotninus, 575 
Craigia, a$8, ayy, 3^0, 824 
References, 329 
Species 

hominis, 325 
migrans, 325 

Crambos pinguittahs. 1G40 
Craniopagus, 1958 
Craspedomonadtdec, 333 
1 Crassttlacca, 2151 
! Craw-Craw, x 407, 2247 
i References, 2203 

■ Creeping Disease, 01 eruption 1 1 1. 

if»H. K>30, 2200. 2208 
Keleronces. 2220 
Circulate, 2200. 22 m 
Cretinism, 120, 123. i«)io 

Kwlcmie. 1920 1922 , 1030 . 

SjKinulk, 11)20 
Cretinous Idiocy, 1920 
Cncettncp, 015 

Cnme clue to Alcoholism 173. i«iM 
in relation to Lty-'h. 1*187 
Criminal Poisoning, 101 102 
Lndispira. .\V) • " 

anodonter. 4*7, 418, 439 
balbiamih, 4*37. 439 
Crithidui. t**S. i.vi. 301 867 , 

# F»i, -.72, 370. 107 
Species • 

cawpnuulata. 3G*. 
c/eti. ?Go 

< tnwphQiahu). 370 
CHHiiingJunhi. 378 
fasc'u ulat a, 

gerndlk, ;(»?, 300, 3O7-S 
grayi. 401 . 

hyaUmmee. 3*12-3, 36^ • 

hystuchopsyllee. 3G0 376 
'melaphagia, 363, 369, 386, 38> 



INDEX 


Crithidia, continued 
Species .continued' ' 

minuta, 36$ »• •- ■ 

Porter's and Wenyon’s, 376 
*. pulicis, 36$, 376, 479 
tabani, 819 

Crithidial f029ns of Trypanosomes, 
389,''490 

Crithidiwn, 2193 «■ 

^Crocodiles, Parasites of, 401, 480, « 


Cryptococcus, continued 
Species, continued 1 * 

myrmecia, 10 73, * 1077 , 226: 
■ *Mif t 1076 

• ” phttunen. 1072, 1074 - 
ro«#i 1073 
ruber, 1076 

'attfmoftew, 2072 , 1076 . 

>1 ^ A &fureu$,'i072. 1075 

§H§&&Aty^-io 7 6. 


Anti-Sera for.-ay^m * 

Species 

arfamanteus, 25I 

atrox, 251 j 

cerastes, 250, 251 
confinentus, 25o, 251, 253, 487 
dwmsws, 243, 250, 233, 254, 239. 
rt 7 2 f 273 ' 

horridus, 250,251,236,269-70,273 

mitchetii, 251 

or eg onus, 231 

scutulalus, 250 

terrificus, 232 

Croton tiglium, 168, 785. 190 
C rot onus, 720 
Crustacea, 689. 739 
Cryptobia, 337. 338 
Cryptocerata, 761 
Cryptococcaceee, 1070, *071 
Ciyptococcosis Epi tier mica, 2092 
f ivntococcus, 981. 1037, 1069. 1070, 
1071, 1782, 1886, 1944. 

• 2008. 2081 v 

— * Permatomyc oacs due to, 2o.y . 

S|Krcies ! 

breven. 1072, 1075 
cupsitlalus, 1076, 1669 
cerevisiee, 1072 
corsclli. 1072, 1074 
degerierans, 1672, 1074 I 

dermatitis, 1078, aooh, 2009 ‘ 

e pi der midis, 1075, 2092 
farcimtnosus, 1072, 1076 | 

gilchnsii. 107 3, 107^ 
glutinus, 1072 

granulomalogenes. i^*7'> • | 

gmtlcrmondi, 1072, 1076 ; 

guttulatus, 10 72 

harteri, 1073 ( 

, hessleri, 1072, 1074 i 

hominis. 10Q9, 1071, 1072, 1073 ! 
hudelo, 1075 • ; 

/esieurt, 1072. 1075 I 

UfAguet piloses, 1061. 1073, 1074 j 

lithogenes.’iO'jG \ 

membranogenes, 1073 • , 


Crystatry§§m», J96* '- 1 ' 

Ctinisidai zxi ■' ■ 

Ctenocephatits. 864 
cams, 363, 6o?, 866, 867 
/efts, 608, 866, 847 
muscuft, 867 
serraticeps, 376 
Ctenocoridee, 761 
Ctenotnyces, 986 , 
sewdus. 987, not, 2054 
Ctenophihalmus . 865, 866 
erqyrfes, 367, 866 
asstmilis, 866 
serraticeps, 867 
Ctenopsylla, 865, 866 
agamffies, 866 . 
ellobim, 866 
musculi, 866. 867 
pcctuniceps, 866 
selenis, 866 
spectabilis, 866 
taschenbergi, 860 
Cucumis trigonus. 170 
Cucnrbitaceee, 170 
Cnicalccs, the. 56 
Culerebrines, 826 

Culex. 23, 546. 774 . 77 &. 792 . 706, 
t 790 ,873, 896,1137.2096 
Species . 

astuans, 799 
agilis, 79O 

alpuAs, 799 
calopus, 799 
ciliaris, 799 

communis, 79*. • 

fatigans, 23, 369. 513. 54», 637, 
*638, 709 , 1244 S0$., 

152*. 1596 . 1598 
fraiet, 799 
netnorosus, 513 

I pallipes, 799 

j phytophagus, 799 

1 pipiens, 363, 366, 398, 43 *" 3 * 

. 5 * 9 / 774 . W 0 
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tf’ClUex, cont\pued ' ' ' 

i Species, continued 

pungens, 799, 1650 
799 

vulgaris, 799. 

Vectors of Filariasis, 747'. 
Possibly.‘of Dengue, 747 
Gftlidda, 771; 773. 781,^ 

• 1630,^2200. 

- Pitas and Venom of/a 43 
Treatment, 24 b 
Classification, 789 
Eggs, 771 
Re: 




j .Cymea capillata, 204 
l' Cyancphces, Oscillatory, 437 
430. 933 

. Cyathonasiix, 340 

fipminis, 350 , 

Cydasicretla scarlatinahs, 537 
. Cyclitis, 2003, 2006 • 

locephalus, 1958* 

7 * 8 . 791 . 884, 885 
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Wings, f 72 

>Aa. 
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1 '■ 1 11** 

Ine.. ; Cydo&para. 473 , 


.n. 898 

to/ 773 * Tf 4 , 82 «, 901 


Cvlicimorpha, Sox 
Culicina, 398. 786, 790, 79 # 

Culicites, 801 1 * 

■ Cul-ick-ura-ek Plant, Poisoning by, 124 
Culidbides, 802, 804 
brucei, 743 

f rahamii, 805 • • 

abereri, 803 
pulicaris, 804 
varius. 805 
Cultripalpi, 7 10 
Culture Zone, 44 
Cupping for Arrow-wounds, 181 
Curari as Arrow-poison. 185,186 
Curative Poisoning, 171 
Curin, 186 
Curupmi, 813 
torrent in m, 813 

Cutaneous Blastomycosis, 2085 
. Diseases (see also under Names), 

. 1501. 2015, 2017 

Differentiation ot, trom Pella gin. 
I 73 °‘ I . , 

Eruptions. Diagnosis of, 1513 
Leishmaniasis {sceaho under Leish¬ 
maniasis), 908, #8165 
References,* 2197 

Localization of Subturtian Malaria, 
Symptoms, - 1 * 75 . 1181 
Myiasis, 1632. 1633. 1837 
Pigmentation, 75. 8* sqq , 145, 
# 1520, 1531, 2232, 2*65, 

2206, sec also Diseases 
in which occurring 
Diagnosis. 1513. 1519 
Spirochetes 448-9, 452 
SprochsetoMs, 1535 
Tuberculosis, 226), 2^77 
Tumours, 2264, 2273 
Ulcerations. 2015, 2017 
* Cuterebra homing, 1633 
noxialjs, 828, 1633 


Cyniphes molestus", 810 
*Gympid0 t 908 

• Cyno*nysa t 831 

;■ , mortuorum, 831, 1629 
'■ Cynomys, 0J4 

• Gynorhaslea, 693 • • 

! Cynorhastes, 220 

, Cypania, 173 
: Cyprmi-sintriformes, 232 
Cyprinodontiaa, 780 
Cypripedium pubescens. 2153- -I 5 < 
spectalile, 2159 
. Cyprus Fever, 1437 
; Cyrtoneura stabulans. 1020 
‘ Cystic swellings of Tibia* 1072 
Cvsticerci, 596 
Cvsticercoid, 54/9 
I Cysticercobis, 1907 
; Cvsticercus. 599. 603 
1 acanthotrins, 601, 613 
havts. 014 

celluloses, 613. 2007 
fasciolans, 600 
Cxstocenotts C/rcanes, 55*1 
Cvslict, 596 
Cvstinuna, 1926 

■ Cystitis. Anurbii tott 

Schist osome-cailsed. 19-'* 

( vstoflagcllata, 332 • • 

■ Cvsto-pyelitis, 1029 

, l.yslvtrypancee. 306 , 307 
i Cyslotrypatlbsonm , 30''. *197 
’ tnleshnali a, 390 397 

! Cysts. Ovarian. X'H‘5 # 

, Cyt amoeba, 504 
! (yltsus inti fan, 105 
' ('vtoleiehusJiomtni '. 731 
i sarcoptmaes, 7 >1 

■ Cytoniorfha, 207 . 

[ C)'/t>oi/f(»i1?rouj>. 541 
i Cytoplasm, 2««’. 201, 

I Ovtopvgo in Sxctnuicru'.f 544# 
j ( vtorycles, 535 , 5 f°, * 4 ,st ' 

[ variolef, 535 , 540, 1487 
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Cyiosperimutu hominis. 475 

vilioYum wtestinalis cdnts rtf el is, 473 
Cytosporon, 504 - 

Dackyoc YST1TIS X0G4, 1066 
Dacryo tithes of DGsmarres, 1067 
Dactylitis, Multiple, in Yaws, 1552 
Dactylolysis Esst-ntialis, 2241 
Dacfvlophorida. 47J 
] toctylosoma, .(88 

ltoifudil, pcdsotuiqs qualities of, at63 
Dajaksch, Dart-poised of Borneo, 184 
Dalbrrgia latijoha, ax60 
Dallengena , 345 
Dalsoi'Dhals, 105 * 

Dambul Fever, 1129 
Dam din Fly, 811 
Dancing Mania, 1986, 1987 
Dangerous Climates, 131 
Dumlewskya. -478 
Daphne gitidium, 188 
mesrrettm, 2153 
I toner's Disease, 474, 2281 
ltornityphus. 1303 
Darnel, 197 

Dart-Poison ot Borneo, raj 
Dasybasis 820 
Dasypelhnee, 245 
Dasi'peHis scabra. 345 
Dasvphora pratavum, 307 
Dasvpus norrnunutm 1. Bbt, 882, 1283, 
1284 

Dalm.i Poison. 121. 170 T73. 17b, 

too. 2133 

Spei us yielding t 

^ tustuosa. 170 1-1. 178. mo 
\tmnwniiiui. 2154 
Damns catoU 1 ;o 
1 tou-onl-lil. 1503. 1G10 
Harm urn, 601. (102 611 
usiahca, 001. €»i-»4 (>t 1 

witdaga/SrathHsi?. t»oi 

, 

References. 01 «> 

Itat.iincidsiN, 1738 
Dm-aim-imr.^nti. 0(17 6tl 
1 *eal-.Mutism, 1020 
1 leatness. V>}x-igillar mu 
riiulKih.il. 11 m 
M alarial, 11 hr 
Post-Malarial, ii*j 
T ropical, 201 3 
Death Adder. 217 
7 »ealh at ‘Will. lo-.r 
Death-Fish f Hawaii). 104 
Death ’sMw.i 1 Mbfli 220 
Debab. fif. 4x4.'^7#-5 
D'haromvi n. 079 
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> Defensive Reflexes, lycagggratdd. 
1982 

Deficiency Diseases [see also Beri-beri 
and Pellagra), 109,1533, 
1671, 1675, 1690, 1691, 
1709 

Definitive Hosts of Animal Parasites, 
872, 873, 921 

^pefoimities of Lobule of Ear, 2010 
S , '. 3 Ib Papua, 4 23 

Dftj^to/ ation End£roique des Os du 
' ’ PiC<1 ' 21 *5 

3So. 2j 6, 
2t66 ■ . ,;** 

; Deli, Sumatra,. Pseudo-Typhus 1 of, v 
1354-5 

• Delirious type oif Sdbtertian Malaria, 
1173 . UTS . 

■ Delphinium consoltdum, 2x53 
| Delusions, 1991 

: Dematiaceee. 1036 • 

Dementia. 1524, 1081 
Demodex, 731 
boms, 734 

loUicnlorim 782 , 2007. 2011, 2215 
pkyl/oides. 734 

■ Deinndicida. 692. 781 , ton. 2215 

Uelerencc, 742 

1 1 vmonftlogy and Medicine, 3 sqq. 
Dendraspis, 2.|(> 
vindis, 251 

Dcndrodichwv microsporus, 1032 
. Dendramyinec , 790 
Dengue, 25, 1233, 1244 , 1429. 1461 
/Etiology. 124(1-7 
Wood in, 124(1. 1248 
Bodies in, 12.15. x2 4 r > 
Climatology.' 122. 1244 sqq. 
Complications, 1240 
Course, 1247 
Definition, 1241 
Diagnosis. 1250. 1515, 1527 

DUfcrentiid. nbo, 123V. 1250, 

1 251. 1258- 1 ut. 1395, 
i | 97 . H‘>8. r505 
History. 1244-5 

Insects canving, 23, 542. 747, 799, 
c <120. 1128. 1244 

S * r orbid An,it* my 1247 
nset. 1527 
Pathology, 12(7 
Prognosis. 1250 
Prophj'laxiy, no. 1250 
Rash. 1248, 1249. 1515 
References. 1242. 1258 
Reinfections, 1250 
Relapses,* 1249 
Seqtular*. 1249 
Synijrtomafulogy, 1247 
Synonyms, 12 |( 
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Dengue, continued 
^Treatment, 1250 
Varieties, 1244) 

Virus filterable, 54 1, 542 
Dengue-like Fevers, 1252 
References, 1253 
Denisonia, 246 
superba, 251 

Dental Bridges, I520 v 1531 
Carios, 124 

Denticulate Bodies in Micros porn 
990 

Dermaecntor, 700, 7x0, 7XX iS #i6,'i'34;r ’ 
albicollts, 7x6 v > ■ /. ■ ‘:«.V . 
nX albipiGlu* il %l6 .. 

* aitdtrsoni, 700/ 7x6,' ‘ 717 , 920, 
* 34 i. < 34 *. > 343 * * 344 . 
' 345 . I 34 », 1349 
andersom group, 7x6 
electus, 700 
fcrmgineus, 7x6 
marginatus, 700*1 
maturatus, ±341? 1348 - 
molestus, 700, 1341-2, 1345 
nigrolineatus, 716 
Hitens, 716 

occidental is, 71ft * * 

parumapertus. 71b 
pordahnus, 716 
retuulatus, 700, 716 , 13^1 
rcticulatus group, 71O 
salntom, 716 
salmon 1 group, 716 
vanabilis, 701, 710 
VCHHSfltS, 700, 711). 717, <)20 
Dermal Canthan isis, i04 i 

Leishm iniasis (see also under 
Leishmaniasis), 908, 
2166 * 
iictcrences, 2x97 

Myiases (see rr/si» Myiases). 831, 
1O2.3. 1631 , 2208 
Traumatic, 1023, 1632 
Pyogenic Infections, 2015, 2017 
Derma nySsmer, 693 , 2213 
Dermanysstts, 093 * 

gallincB, 693 , 2067. 2213 
hirudinis, (><13, 2213 
Uermuphyton, 1077 * * 

Dermo.pt eriasis. 1 f»i «>. 1039, 1641 
Dermatites, (191. 1501, 1730 * 

Acayne, 2200. a 200, 2213 
Alcoholic, 1730 
Ccstorle, 2200, 2220 . 

Chilopodc, 2200. 2213 
Hexapode, 2200 ,*2207. 22x1 
Nematode, 523, 1 7 f » 3 - 1 7 fj 4 - 1771. 
2200, 2219 • 

Plant-caused, 2015. 2017. see also 
I )erniat i Ms Venenata 
Pyogenic, 2017, 2029 


Dermatites, continued 
Streptococcal 

Pnijafy, 2030 
Secondary, 2030, 2036 
Urticarioid, 2210 
Dermatitis, 1098 ■> 

Blastomyccuca, 2081^ 

Bullosa plantaris,*1023, 2030. 2037 
■References, 2031# 

:^Cane-cutter’s, xgi»o, 2103 
^VCastellanii (Copra-Itt“h), 22x5 



Cotton-seed, ^216 
Cupoliformis, 929, 2030. 2034 
Ditropenotus, 2216 
Eczematous, 2048 
Erysipeloid, 1058 
Erythematous, 1033 
Exfoliativa, 2263. 2270, 2271 
Factitia, 2x51 
Herpetiformis, 2200, ^209 
Interdigitalis, 203(1 
Relerencw, 2039 
lutertrigmous, 982 
Alarrogyruta, 2200. 2210 
Medicament osa, 2151 
Nodosa rubra, 223;, 2249 , 2252 
Relerenios, 2203 
Nodular. 2237 
Papillaris capilhtn, 220(1 
IVlIagrous, 1715 
due to Phthtrms pubis 758 
Poultryinan's. 093. 2213 
Pr.itcii’sis. 2030, 2032 
Protozoa., 2oSX 
Piiingiuos.' tropica, 2.’j.s 
Oiflmne-taused. 2133, 2162 
Km.S irens. 220(» 

Reed-cuttcr's. 21O3 
Kimosn, 2039 
Scarlatimiorims, 1313 

Sih.uulicrgi, 2219 

Season,'! 13 ullous*(V(“ii ul.u) 229, 

--"4 . , 

I'lccrative. 1091. 1112 
Chronic, 1073 * 

Vanilla, 21(43 

Vehlis, 2030 ® 

Venen »ta. 491. 2013 2017. 2151 , 
2294, 2267 * 

.Etiology, 2142-3 
Climatology, 2152 
Definition, 2151 
Diagnosis. 2134-3 

PiJk'^Mitial. 1730 2135. 220O 
History. 2151-2 

Personal hliosyncrasy # ain^ 215.J 
Plants .-aiising. 2151-2 2102 

Groups of, 2155 
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Dermatitis, continued, -im¬ 
plants causing, continued 
list' of, 2153-3 f 

Prophylaxis, 2155 
References, 2x63-4 
Symptomatology, 2154 
Xpatment, 2155 
Vesicular, seasonal, 2004 
Dermatobia, 826. 828 
bovis, 827 " 

tniventris, ' 828, 830, 896,1 
rf« 

Synoayxnut *■ j h * * 

hem a, 830, 1633 V ' ‘ •' 

mexicana, 1633 
noxialis, 828 
References, 856 
Dermatobia Myiasis, 897 
Dermatobiasis, 1C35 
Dennatococcus. 1600 
Dermatology Fungi of ,importance 
in,'981 

Dermatomycoses, 1080. 1081, 2015, 
2017, 2041 

Tropical 

Classification, 2040 
References, 2107-9 
Dcrmatomycosis chroiuca figurata 
exfoliativa, 2060 
Dermatophihasis. 25 2210 
Kcterences, 2220 
Dermatophilus, Sor 
ccecafa, 86r, bOo 807 
penetrans, 2S5, box. 862, 864. 866, 
1206. 1273 2211 
Dermatose Parasitaire, 2247 
Dermatoses, 539 ' 

Acarine, 2213 
N'envitode, 2219 
Dermatosis, mw; 

Festonuta Frontalis, 2222, 2234 
References 2244 
Hvpliooij't'etn. • liuJn-a 208O 
Nigro-Cirtin ita. 2222. 2286 
Denuatozoiai.es. 226, 2015, 2017, 

2151 2200, 2207, 2267 
Dermatro jms mus, 539 a 
Dermcstes Rtntanus. 1640 
mu rmm. 1040 

Demote- n core use Circonscrite, 1 2165 
Dermo Conjunctival Filariasis, 1967. 

1968. 1871 

References, robo . 

JJcrmaptrra, i6?w. 164 r 
Dermotmgru, 1720. 1730 
Iierrid, 18b 

1 )errt\elliptica,» 184. lHb 
• uliqinnsa, 187 

Desert ILiliutiuations, 1987, 1980 


Desquamation, Sweat, *227 
Desvoidea, 789 
Deuteroanopheles, 883, 886 
Deuierocontdi um(ia), 1037, 1038, 1x08 
Deuleromycetaceat, 1035 
Deuleromycetes, 1035, 1080 
Deutovum of Acanna, 691 
Devescovina, 35X 
Devil-dancing, 4 
Vitrification, 82 

fallaefi^gen, 1922 
Itch, 1007, 2040, 2042 
h%rik. 200 

*22, 1525, X743, 



-Reference 1925 
Diabetic Boils, 1924 
Dischiorus, 820 
Diagnosis, Indian, early, 7 
Microscopical and Clinical, 16 
of a Tropical Fever, 15x1 
Diamphidia simplex, l8p 
Dianella netnorosa, 191 
Diaphoretic-like Subtertian Malaria, 

1173. 1174 

Diarrhoea, Incidence, 122, 123, 124 
Organisms associated with, 325, 
354 . 355 . 451 . 466, 408. 
• 546. 547 . 548 . 55 ®. 5 f» 3 . 

5 b 9 . 57 * 

Alba. 1780 
Choleraic, 1809, 1820 
Chronic, 325, 872 
’ Chylous, 1608, 1810 
Cochin China, x 780 
Dysenteric, 569, 1824 
Bacillary, 1848, 1861 
Trematodai, 1752 
Endemic, 1780 

Epidemic, or Summer, 899, 1780, 
1847 

Famine, 1780, 1798 
Flagellate, 877, 1780, 1788 
References, 1800 
Table of Animal Carriers, 878 
Hill, 1780, 1788.-1795 
References, 1800 

Infantile, 1 fco, 122,123.908, x 847,1960 
Bacillary, 1848, 1851 
• Low-Country, Morning, 1780, 1798 
Lymph, 1608, 1610 
in Paragonimiasis, 1587 
Puerperal, of Bengal, 1955 
Serous, X820 
Trematodai, 17.32 
Trench, 1820 

Diarrhcral attacks and Pellagra, 173 
Diarrhoeas, 25 
.Etiology, 18, 124 
Diseases in which present, 1520 
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omena, 923 


> usatomiruiwa, 822 
taste, 823 , 

linealtthorax, 823 
penstrabilis, 823 
suavis, 821 • 

Dibathriocephalidte, 602, 603, 804 
- Dibothriocephalince, 601, 604 
* Dibothriocephalus, box, 602 604 
brauni, 60s 

cordatus, tot, 604. 806 , 1751 
Reference, 618 
cristatns, 604 
grandis, 601 f . 


Difita&e Letttoderma, 131 
Diganea, 360. 

Dige stifejjyty of Foods 
Coefficients, 101-2 
Definition, 101-2 

Digestion, Eflect on,* of Climatic 
Conditions, 76 

Digestive System Localization, Sub¬ 
tertian Malaria with, 
Tyjfcs -qf. 1175, 1177 / 


<• ib ' 



? References, 6x8 
. parvus, Goi, 604, 60 S, 1757 
Dtbothrium, 604 
latus, 604 
mavsoni, 606 
Dibothnus, 604 
Dicephatus, 

Dicer go monas, 343 
Dichapetalaceec, nji 
Dichapctalum toxicarium, t88 
Dicketacera, 820 * * 

Dicrania. 823 
Dicrocaliida, 504, 580 
Dicvocehitm, 580 
dendnticum. 5HO 
lanccatuw , 380. 1007, 2007 
References, 505 
Didymophyutee, 471 
Didymorphleps. 802 
Diemen 1a, 246 
psammophis. 251 
Dtentanusba, 298, 290, 328 
fragilis, 324 • 

• References, 324 
Dienycleitu'i virtdescens, 401 
Dietetics, 8. 96 tqq. 

Ancient, 94-5 

Bedouin, 90 

Bengifle.se, 95-6 

Rushma u, 96 * 

History, 24 * 

Indian, 98 

Diets, Calculation of. iof»7 
Food Factors m 

Estimation oi as to 
, Quality, 101 
. Quantity, 97 
Low Protein, 107, 139 
Seasonable, ior» 

Standard, 98 iqq 
Difamus. 340 ’ 

tunensis, # 

Diffcnbachia srqinna, 172-3 
Dll fuse Chronic Periostitis in 
Fram basin, 1555 


late 


. . ^ 674. 475 

- vjtnalc, S23, 675 
Dioctophyminee, 674 
Dioscorca, 173 • 

hirsuta, 184 
Dioscoreacaa, 184 
Diospyrus ebettutn, 2160 
montana, 190 
Diphtheria, 1740, U) 9 <% 

Bacillus ot, 965, 1040, see also 
htndsr Bacillus 
Climatology, 120, T22 
Diagnosis, 1521 

Bacteriological, 1320 
Differential, 1748 
Form of (iango&a resombbng, 
1870 

Mixed Mycotic Infections, 1748 
Rash, 15» 7 

Fowl, Filterable Viru9 of, 541 
Diphtheritic Conjunctivitis, 191,6 
Diphtheroid Bacillus, 224/ 

Dicers 2101-2 
Diphyttidea, 600 
DiphyUobothi turn. 604 
Dipl acanthus, boy 
nanus, 610 

Diplobacillary Bodies, 2193 
Diplo bacillus. 1746 
Dtplococcus( i), 925, 927 f 1 Goo, 2010, 
2192* 2x93 • 
crassus, 1477, 1478. 14^2 
flavus, I„ II , & III , 1478 
gonorrhoea, 19 $t 

intracellular is, turn mgr tides, 1474, 

M 75 . Hr'*. H 77 . M *>7 
mucosus, a J78 

pneumonia, 927, 1477. ioi$i 
in Trichomycosis, 2102 
Diplodiscince 561 
Diplogonopdroses r 757 
\ Diplogonoporits, 601, 602, 604, 605 
I Referdhqes, 018’ 

Species 

balccnopterus, 605 , > 

brauni. 605 , 1737 
grandis, 60 S, 175; 
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Diplomastix dahlii, 338 
Diplopoda, 689 , 1639, 1641, 1841 
References, 741 , 

Diplopodiusis, ituy, 1641 , it 78 
Diplospora, 473 
Diplo-streptocobci, 1941 
Diplozoa, 333. 464 *' 

Diprosopus, 1^58 w 
Dips, Tick-Eradication 701, 1348 
Formula. 1349 ■ 

Dipsadomorphxrlee, 245 ,v*I 

Diptera, '*18^7 7 H, Q°o ' f'" 

Collection tws "fysU’.-v ■ >,. 

Larv*»of, 77*. $ 9 $, *631 passim, 
2307-8 f 
References, 2221 
References, 813, 855 
Venomous Species, 223-6 
References, 229 
Wings, 771-2 
Dipvgus, 1958 
Dipylidiasis, 1757 
J npyluli 1 nee, 601, 607 
Dipylidiuni. tibi, 602, 608 

canniHM, 601, 608,837, 895, 1757 
References, 610 
cncumennum, 608 
Dirofilana. 024, 644 

inwuhs, 033, 645 ,1598 
innpal/iiesi, (>2 4. 644 , 

Kelerences, 081 
Disunuvces, 1041, 1042 
usleroides, 1053 
bovis, 1051, 1057 
hrastliensis, 1053. 2131 
hut calls, 1061 
airougeaui, i»w* 
dccussalus. K>5«i 
focrslert. 10*17 * 

'ire cu, 105s 

garlrni, 10511. 1000. 21 30 
twhucsi, 1057 
liHgualis, 1001 
mudurce. 1051 
mi null shunts, 11:53. 1002 
sonuihensis, 1051. 2i?h 
thihitrqi, *10(14 


Diseases, affecting Tropical L?ft 
Assurance, continued 
Causation of, continued 
Physical, 115, 137 , 1449, 1533 
References, 141,140,157.1460 
Change of Character of, 114 
of Deficiency, 109, 1533, 1671, 
1675, iftyo, ibyi, 1709 
Mentioned in Early Medicine 
.^ Egyptian, 9, 17 
:,.»>• ^Indian, 7-8 

Jflpvish. y-10, 17 
; MisceUanepus, 2247- 
ReferSnces, 2263 
New, 113-14, 394 . 

Nomenclature of. 287 
Spread of, by Geographical Dis¬ 
covery. 114 

Tropical, 112 ; 120-5, 1127 sqq. 
of Unknown Causation, 920, 1533 
Disinsection, 9 
Dispnte Trcpicale, 1873 
Disposed, 529 
Dispnrocyslider, 473 
Disseminated Sclerotic ivpcof Sub'.er- 
tian Malaria, 1175, 1176 
Dissenteria AtiiebiVu, 1825 
liacterica, 1841 

Distemper, Canine, Disease resem¬ 
bling, 403 
Dt&leia, 2J9, 251 
cyanocmcta, 268 
son pen, 249 
Distichodenla, <>N6 
Distoma conus, 576 
crotii/i, 738 
dunssi, 738 
cchinatum, 582 
hcpalts 

endcmicum sive ptrmciosum 579 
mnocuum, 578. 579 
intense, 578 
ipulhulaium, 578 
Unnamed, in Delhi ltoil, 216(1 
Distoniata, 564 
lHstnmdtidce, 464 
Distomatosis, Pulmonary, 13S 4 


IJiscomvcelateer, 1041 1042 

Dis r nphora. 083 

]>!«.< overy. tlfte. «>f the l'ropio, 15-jo 
Disease, Endemuity of, [14 m 
Evolution in relation to. 112 , 114, 
3 ‘H 

Symptoms of, 113 

Diseases alfectingTropical Life Assur¬ 
ance, 131 

Causation ol ( see ul&a Etiology 
under each Disease). 
17 zqq , 88. 115 
Chemical, 115, 161 , 1533 
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Dracontiasis (Guinea- woun). o-m, 
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Prognosis, 1398 r 
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Dysenteric, 1069 
Enterocolitis', 548, O59 
Entcrnide Fevers *1362 
Kntcrnidea Group of Tropical Fevers, 
. 1882 , 1461, 1468 1474, 

1718, see also Enteric, 
and Paratyphoid 
.Etiology, 1128, 1362, 1366 
Classification, 1362 • 
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•'E&tdroutoa, Continued 

Diagnosis, 1868,13*3, 1524, 1526, 

Glandular Enlargement in, 1323 
References, 1413-15 
Symptoms, 1520 

Enteroides, 933, Ml, 1406, 1412 . 
entmcus, 933, 94X -wjt 

kkartoumensts, 94 1 

pa/aentericus, 941 *■ r 'Jm t*t .1 

vekanda, 941 JkJf fS S I I 

Ei.(or 0 -Dys»nto^^| J .|D(^;--*i r m 


Epidermophyton , continued 
' Species, continued % 

1014, 1015 , 1023, 2023, 
2036, 2037, 2040, 2042, 
2045, 2080 
gallium, XOX4 • 
indicum, 2072 
mgutnalis, 1015 * 
pemeti, 1013, 1016 , 2040, 2043 

k rubrum , 1013, 1016 , 2040, 2043, 
2048, 2649 . ■. 

rfwri, 


A, 1 TV m\ ‘ i 




' * RBwoehcee, 357. 1 
Entomology, History, 23 . 

Insect Carriers in relation 
Epidemicity, 117 
Entoplasma, 1840 

castellanii, 538 t 

Entoplasmiq Dysentery, 1825, 1840 
Rnftuoa, 286, 553 
References, 593 
Entropion, 2000 

Environment, Adaptation to, 113 
EnyaUopsis durandi, S71 
peter si , 871 
Eosinophiha, 1900 
Epatitc Suppurativa, 1910 
Epcctmala, bgo 
Epeira diadema, 212, 213, 2x5 
Epeirida, 212 
Ephidrosis Sudatoria, 2222 
Epicauta, 226 
fiavicornis, 22b 
sappktrina, 226, 2203 
tomentosa, 226, 2205 
Epidemic Cere bro-s pi rial Meningitis 
1474 

Diarrhoea, Infantile, 1847 


' . •assocatted fe Mth Paragonimiasis, 

Differential diagnosis from Heat 
Stiokc, 1456 
Jacksonian, 1592, 1593 
Epileptic Insanity, 1981 
Epimys, 915 

alexandrinus, 916 
n orvegietts. 9x0, 915, 916 , 1420 sqq. 
Fleas of, 867, 869*870 
and Kat*bite Fever. 1356 
rattus, 910, 912, 915 , 1420 sqq. 

Fleas of. 867, 869, 870 
rufcscens, 91b, 1420 
Epiphora, 1997, 2006, 2008 
Epiphytic Skm Diseases, 2060 
Lcucuderma in. 2228 • 
Epithelial Cells in relation to Melan¬ 
osis, 87 
Moles, 2274 
Tumours, 2274 
Benign, 2274 
Malignant, 2277 
Xerosis of the Eye, 2002 
Epithelioma, 2083, 21*15. ^tQb 
Co'ntagiosum, 541 * 

Facial (rare), 227? 


Dropsy, 1690, see also under 
Dropsy 

Gangrenous Rectitis, 25, 125, 1871 
References, 1872 m 
Jaundice, 1595 
Spiroclurlal, 918 
Remittent Fever, 1*39. 1308 
Summer Diarrhoea, 89# r/88. 1847 
Varioloid Varicella, 1491 
Epidemicity of Disease. 117 * 

Epidemics, Spread of, 14, 15 
Epidemiology, Modern, start of, 15 
Epidemischc Genickstarre, 1474 
Epidermolysis bullosa, 226*1 
Epidermophyton, 98*), 1014 , 2043, 
2059, 2077 

Dermatomycoses churl*», 2040 

References, 1033 

Species 

castellanii, £072 


of l^ems, 1039 

Epitheliosis dosquam. 111 va. 530. 10*16, 

2001 

Samoan, 541 • 

Epizua. 28*1 
Eprobou iiftr, 85 j 
Kpsoin S.ilts, iyo* 

Epuvi, 2 a s 
Kqiiutmlal Belt, 03 4 

KqilillC Diseases 

Lymplutngitis. 1072 • 

Nag.ina, 411 
Piropl.ismosis, 300 
Group ui*Slreptocoici. 928 
Parasites 
S pi P'S h.ete, 15 f 

Tiypanosomcs, 413, 415, 416, 417 
Eremascus, 083 • , • 

EremnspermeeP. 107X 
Erephopsis, 822, 823 
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Ercthixontidcc, 914 
‘Ergot, 198 

Ergotism, 195. 198, 1688, 1718 
Eiigrron canadmse, 2152 
EnophyidcP, O92 
Enstahs arbuS/orum, 1630 
dimidiatns, t iU$v 
tenax, 1030 

Errors of Refraction, 1995 
Eruptions, Bullous? 22(14, 2269 > 

J Jiagnosisi 1513, 1618 
Cutaneous, DiagnOsisof, 1513 
Diagnosis by, 1529 ' 

Erythematous, 1513 
Faviform 1030 

Occasionally associated with Sub- 
iertian Malaria, 1181 
Purpuric in * 

Kala-Azar, 2267 
Malaria, 22O7 

Pustular, 1513, 1518 , 1520 
I'rticanal. 1513. 1616 
Vesicular, ) diagnosis of a. 1513, 1517 
Ervsi|x*l.is, 25. 929, 1314, 1518, 1701 
X011-('onous, 21.48 

Streplococc.il, 22OO 
Eiysipclutos group' of Streptococci, 
028, 929 

Erythema annulatum, 22(16 
Dermal, 84-5 
('•yiutum, 2266 
liidurntum. of Ba?in, 2277 
Intertrigo, 2200 
Morbilliforme, 2200 
Multiforme, 2250, 2206 
Nodosum. 2200 

Palmar, Symmetrical, 2222, 2244 
Referemes, 2246 
Pellagrous, gh r 

t'eiiuo, 220 | 

Si ailatuulorine, 1480. 22(0 
Diagnosis., 1514 
Sol.uo, 1730, 2231. 2260 
Ei vlh( mala. the. 22(14. 2266 
Material. xi.si • 

Hrvl luynatpus Erujst 1011s 
Diagnosis of. 1511 
(ienerali/ed, 1313-14 
Loialixyd, 151 | 15 «. 

Erythrasnia. 2041. 204(1 2080 
Krylhrism, 124 1 

-Lrythmfyte, the, 1805 
Blood Puzzles of, in 
Fresh Hlood, 1901 
Stained Blood, iijoz 1 
i.rythrolampus asmlupii, 243 
Krythrurtielalgiu, 201 » * 

Tropica, 1981, 1990 
Tyjxt'Of Suhtefnan Malaria, 1179 
Erythrophlu-um gumeensc, m 
judicial, 1711, 183 


j Erythrophloem, 183 ‘ 

I liryx coniots, 487 
: Escamadura del Hig>ido, 1700 
! Eschatoccpkalidtx, 710 * 

Eschatocephalusi 710, 71 x, 720, 

722 ' 
vesper tihonxs, 722 
: Escherichia, 935, 941 ,1362, 1406 
cavicida, 942 
• colt, 935, 941. 942 
mutabilis. 942, 943 
coEfornns, 942 
cohtropicalis, 942 
colotdctta,.94& • . 
coloides, 962 
gviinthafi, 942 
metacoli, 942 
metacoloides, 942 ■ 
neapohtanus, 942 

■ oxvtoc-us, 942 

paragrunthali, 942 
pseudocoli, 942 ^ 

, pseudocoloidella, 942 
• pseudocoloides, <142 • 

pseudcicoscoroba, 941, 942 
vesiculosus, 942 , 

Kscorpion, 278 
Eskimo, the, 56 
Esola. 224X 
. Espinlas, 23 

Esplenomegalia, Tropical, 1303 
1 Espundiu (Muco-('utaneous Leish¬ 
maniasis), 380, 1741, 

: 2i 65, 2175 

References, 2199 
Treatment, 28, 1290, 2196 

■ Essenes, the, 10 
Kstluomene de la Vulve, 2192 
Et heogenesis, 29/ 

I Ethiopic ]>ivision of Man. 42, 47, 
4 M. 51-4 

Ethnological Section, 42 
huarthopoda, 689 
Euastvmvteles, 978, 985 
Eubacttpruihs, 924 

Eucalyptus Oil and Chloroform 
m Ankylostomiasis, 
1769-70 

EuflagellatA, 342 
Eugenics, 117. 118 , 122, 1938 
i EdglenoiUma, 332 
1 Eugregar maria, 471 ' 

! Euhcnmatopimnce, 759 
! Eu/ur»iatopini.&, 759 

■ abuonnis, 739 
j Eulvcs, 767 

I Eumonodontus, (172 
; Eumycctes, <}‘3, 971 , 1025 
humvidea, 825, 981 
Euparyphtum, 583 
maiayanum, 588 , 1752 
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Euphorbia, Rrisonous Species 
arborescens, 184 
candelabrum, *83 
cereiformis, 184 
coroUata, 2153 
heptagona, 184* 
piluliferu, 300-7, 2157 
resinijer, 2157 
tirucalli, 187, xyo 
vtrosa, 184 

Euphbrbiacetr, 103, 1O4, x 06 ,. 208^ ' 
172, 173, 174. 18|, *»$*■ 
184, 187, 190, 1698, 

„ 2 * 53 . 2154 « 

Eu pop idee, 22x4 
Eupopoidea, 692, 724, 728 
Eurachnida, 090 

Eurasians and Eugenics, 1x9-20 
Europeans in the Tropics, Life of, 
in relation to Enteric, 
1373 

Eurhtpiceph<ilus, 9 jto, 711 
appcndteulatus, 700, 712 
bitxsa, 700, 712 
ever/si, 700, 714 
pulihellus, 713 . # 

sanguineus, 485, 700, 712. 713 
simtts, 700. 713 
Vane lira 
erlangeri, 713 
hilgerti, 713 
shiplrvi, 7x3 

Species spreading Piroplasina, 700 
European Maduromycoses 
Black, 2120 
White, 2120, 2122 
Myiases 

Dermal, 1633, 1839 
Kluiinl, 102 3, 7628 
Relapsing Fever, 436, 443, 415, 
Ml 8, 1 308 
References, 1324 
liurotiopsis, 1024 
EuroHugi flavitm, 102S 
malignum 1028 
uigrum, 1030 . 
repens, 1029 

Euscorpius eurupmis, 207 
Venom of, 20O • 

Eusiemuhum, 812 

Euspnra, 471 * 

Eustfongvhda\ 023, 024, 67 '.- 
Ettslrangylm gigas. 075 
vtsceralts, (175 • 

Eutamias, mi 4 • 

Eutheria, mi 3 
Euthynextra. 8qo, 892 
Eutnchomashx, 351 
Evaporation, 68, 69-70 

Cutaneous anil Heat-Stroke, 110 
Evil Eye, the, 3 


Evolution in relation to Disease, 112 , 

« . • 3 *M 

Examination of Candidates for 

* Service in the Tropics, 
127 sqq. 

Examiner of Candidates for Tropical 
Service 

Duties of, 128 sqq. * 

Warnings which should lx* given 
■ by, 127-8 

Exanthemata, the, 1^85 sqq., 2264, 

' t 228 ? 

Exanthemati sober Typhus,-1-326 
Exanthesis Athrosia, 1244 • 
Exencephalus, J958 
Exccecaria agallocha. 1 mo 
E xcresis Spontanea. 2241 
Exhaustion, 1981* 

Exophthalmic Goitre, 1920 
Exospores', 969 
Exostosis, 2012 

Expectation of Life in Tropical 

• Natives, 133 
External Auditory Meatus 

AnirnaP Parasites in. 2011 
Diseases of, 2010, 2011. 2012 
Foreign Bodies in, 20x1 
Hypersecretion in. 2012 
Myiases, 1023. 1831 
Extremities, Symmetric al Kerato- 
derniia. ol, 225 m 

F.ye-Ciimplications of Tropnal Dis¬ 
eases, 1O54. 1000 2004 , 
Eye-Defects, Congenital. 1 mm 5 
Eve-Diseases and Affections (*«■ also 
under Names), 122, 
124. 1727, 1993 , u)M 7 . 
2001, 2002, 21x1 
Keierences, 20x4 
lYtiper, 1994 * 

F.ye(s), Animal Parasites in. 2007 
Foicign Bodies in. imm.S. imm? 
Gonococcal lnfci tions oi, 1007 
Ha*inorrhage of. 200 
Lesions of. in lfcprosy J >i <>54 -s* 7 </ . 

1662 , 2000 a m 
Non -1 icvclopmcnt of. im 3M 
l*rotei tion of, 86 -mo 

Xanothephyllme GJjisses lor. 

1 MM* 1 

Sunlight affecting. 2004 
Xerosis of * '» 

Conjunctival, 200 
Epithelial. -2002 

Eye-Fly of Ceylon, 8 mm. 902, iyy(» g 

Eye-Hospitals, iMM.3-4 

Eyelids, •Fungal affcctiCns of, 

20<U | 

CEdema of. imm4 * ^ • 

Sporotrichosis of. 2010 
Eyumbi, 2159 
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Fabismus, 201 i 

• References, 202 j 

Face, Adenoma sebaceum qf, 2277 
Epithelioma of, 2273 ' 1 

Myiasis of, 1625 
Myomata of, 2273 
Facial Pallor % 1903 
Facies in Li tor Abscess, 1912 
Faddidite, 2241 
, Eaecal Carcoma, x >/39 
^ —tidiosis/ 475 



_ „ 4J1 ‘. • i ■ ' . 1 

Fagara ftava, 2x59 - • 

Fagopyrismus, 202 
Fall Fever, 1362 • 

Famine Diarrhoea, 1780, 1798 
Vanapcpea, 349 
intestmalis, 330 
Fannia, 307, 852 , 877, 1629 
Reference^. 8|6 
Species 

canicularis, 852 , 900, 904, 905, 
1627, 1628. 1629 
desjardensii, 853, 11*29 
incisurata, 854, 1627, 1629 
manicuta, 854, 1029 
saltatrix, 854, .1629 
scalaris, 854, 900. 905, 1627, 
1628 

Fanti Race, 51 
Fasciola, 565 
angusta, 567 

gigantea, 567 1 

gigantica, 567 
References, 594 

hrpatica, 565 , 87ft, 894, 1746 1752, 

1907 

References, 594 
Humana, 565 
lameolata, 380 
Fascioletia, 582 
ilocanutn, 582 - 
Fascujida, 564 
Fasciohna, 364, 665 
Fascioloidea, 5O1, 564 
Fasciolopsi nee, 564, 56 S 
Fasciolopsis, 5O8 

huski, 568 , 894, 1744, 1840, 1-907 
■ Kelcrcnces, 594 
fiillebnrni, 569 , 1752 
Reference, 594 
goddardi, 509, 570 
Kv/an's Fluke, 308, 569 
rathoui$i{}), 5^8, 1752, *907 
Fat Content of Food, Estimation 
• • of.'ioi 

Fats in Diet, 96. 97, 103 
Faunas 801 





Favic Tarsus, xoix, 10x2 
Faviform Eruption, 1030 
Favism, aox, 12x3 1 
Favotrichophyton, xooa, 1008 
Favus, 1004, 2057 , 2268 

Causal agent, 1012, 10x4, X063, 
1067, X078, 2009, 2053. 
2158 

. Tarsi, xoxx, 10x2 
^yellow Bodies, 1012 
hre Amarilla, 1229 
Kpjatica, X254 

12X6 
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GaStrh^-*jy|4.;"y'- 

. Giali*.**29? ' ‘ : 

Intermittent, 1129 
MaltOfs; 1437 
Moditerranea, 1437 
Palostre, xx 29 
RemitteJtte Bilioeo, 1229 
Hicurrente, 130$ , 

doi Tre Giorni, 1234 
Tifoide, 1363 * 

Febbri d'Aria, 1x29 
Malaricho, t ii2y 

di Stagione, 1x29 

Febre Amarelle dos Acclimatados, 
1229 

Febricula, 1249, 1254, 1372 
Febrile Gastro-Enteritis, Hamorrba- 
gic, of Children, 1472 
Splenic Anaemia, 1299 
Infantile, 20 

Splenomegaly, 1525, 1529, 1531 
Toxoplasmatic, 1531 
Tropical, 1303 
Urticaria, 15x6 
Helminthic,*t5i6 
Febris Acuta Stomachica, 1363 
Castrensis Gravis, 1467 
Columtxmsis, 14x0 
Kndcmica cum Roseola, 1244 
Hava, 1229 • 

Cias^ica, 1363 
Hetica, 1363 
lutestinalis, 1363 
Lenta, 1 31*3 

MfscntdVicu Maligna, 13C3 
Mucosa, 1363 
'Non-Pestilcns, 1363 
Palustris Remittens, 1468 ■ 

Pituitosa, 1363 

in Puerpeno, 194®. * 949 . I 95 *. 
I 95 > 

Puerjv.*ralis,i948, 1949, X953 
Ihitnda, 1363 
Quintan^, x 501 
Uccurrcns, 1308 

Semitertianac scu Composita, 13O3 
Sudoralis. X 437 
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Ferris, conHnittd 
.i“ UndulanS, 1437 
Verminosa, 1363 
Volhynica, 1501 
Feet, Foot 

Angiokeratoma of, 2x48, 3277 
Bones of, Degeneration, Endemic, 

Of, 2 XIO 
Coolie Itch of, 22x4 
Dermatitis of, in Ankyloetonwra|| 

Elephant, 2111, 21x6 
Fourmilidre des 


Fover(s), continued 
Carried by , 

Art^rcjpods, 1x28 
Mammals, 1x28, x2xx, 1858 
Mosquitoes, XX28, 1129 
Carrion's, 1575 • 

Cerebro-Spinal, 1456,. 1459 
Epidemic, 1474 
Cesspool, 1363 
BfeC hranic, 1330 \- 

Black Pigmentation in, 151^ • 

•,*pS -ftr- - • 

W #&ican 712, 713 

■ ■ - +>»■_’V # _ _ . _ _ * * 


r Mo%^Fdbt, 2 * 47 , 82 *$ ; ,- '' 

Reference, 2263 , 

Mycosis of, 11*3 
Soles of. Lesions of ! 1 
Frambcesial, 1551, 2259 
Keratodermal, 2259 
Syphilitic* 2 2 59 . I 

So« 355 , j 

of Coolies, X7O4 ; 

Trench Foot, 1907, 21x0, 2149 j 

Ulcers of, 1063,406& 2112 j 

Felidae. Traumatisms caused by, 148 
Feltinella, 791 

Female Circumcision, 1944, 1947 
Generative System, Diseases of, 
1938, 1944 j 

Fer-de-lance (snake), 250 > 

Fermentation, 22 
Gastric, 1749 

Ferrata's Plasmosomes, 1902 
Fertility. Effect on, of Tropical 
Climates, 77, 89 

Fever, 4 

Fever and Ague, 1O04 
Fever(s) ascribed to Mosquito-bites j 
in early India, 7 
Associated with Swelling of Nasal 
Mucosa, 140ft 

Hippocrates’ knowledge of, 10 
References, 1472-3 • 

Acclimatizing? 1229' 

Acute, Traumatisms in, 1512, 1513 
Anaemic, Low, 1470* 
of Ankylostomiaris, 553 
Autumn, 1129. 1302 # j 

Bacterial, 1128, 1302 
Bftn Bach, 1468 | 

‘of Batavia, 1129 
Bilious • 

Malignant, itift 
Remittent, see below 
Septic, 1469 
Black, 1341 > 

Black water, 12x6 j 

Broken Wing, t 1244 
Bungpagga, 1469 


; ’ Cobb's Pigmcnfaxy, 1461 
' Continued, 1362, 1529, 1530 
• *- Double, 1463 

References 1 , 1473 
Korean, 1355 
Simple. 25, 1254, I 37 2 
Cosmopolitan, Unclassified, and of 
War Zone, 1128,1474 
Dambulp 1129 • • 

Dengue, 1244 
Dum-dum, %o, 1289 
Eluphantoid, 639, 1604 
Endemic, 1362 
Enteric, 1362 
Fall, 1362 

Filarial, 1603 sqq. passin 
| Five Days’, 1501 
1 Flood, 1350 
Forrest’s, 1462 
Frambcesial, 1544, T551 
Gaiter, 1501 
Gambia, 19, 419, 1259 
Gaol, 1326 
Gastric, 1302 
Gibraltar, 1437 
‘ Giraffe, 1244 
Glandular 

Endemic, 1465 
Pfeiffer’s, 1522 
Goat, 1437 

Hacmocystozooif, 1408-9 
Hicmoglobinuric, 497 • » 

Bilious, 121ft 
Malarial, I2i<» 

Tropical, 1128 

! Haemorrhagic Febrile Gastro- 
] • • Enteritis of Children, 

I I 47 2 

Malarial, 121ft 

{ Hay, Tropical, 1875 * 

Heat. Low. 1460, 1530 


Heat, Low, 1460, 1530 
Robb’s, 1489 ,. 1530 
Helminthic, Intestinal, 1JJ20 
Hyperpyrexia], 1402-3 

References, *1473 % • 

in Sub-Tertian Malaria. 1170 
Icteric, 1317 
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Fever (s), continued. 
lra-Pyeng, 1253 
Inflammatory, 1229 * c 

Intermittent 
Low, 1530 

Malarial? etc., 1129, 1237. 1340. 

» ( >4-5. 1 5***. 15*8,1529 
Non- Malarial, 1530 
High, 14*15 
Low, 1464 * 

■; ... Tick, 1344 
■ Intestinal, I3$fcn „ 

Irregular Low, 1363,, 

Japanese River, 1350 
Jungle, 112 9 «■ 

Kamerun, 1129 
Kurunegala, 1129 
Kyoto, T4O7 * 

Lent, 1362 
Leprotic, 1515 ,1654 
of Less than Fight Hays' Duration, 
Diagnosis of, 1512 
With spmn Striking Physical 
Sign, 1512 

With no such Sigif, 1512, 1526 
Little, 13**3 

Low (s er also Ana-mic, lle.il, Inlei- 
mittent. lrregul.il above), 
13**3. 

Macular, of Tunis, 1467 
Magdalena, 1229 

M.ilanal, 12, i8-io. 22. 25, 873. 
1129. 1517, 152*1 

Canine, 493 
l henioglobinunc. 12 r*> 

Malay States, 1355 

Malignant, 502-3 

Maish. 1129 t 

Mediterranean, 932 , 1337. 15,30 

Melannric, 121*1 

Meuse, 1501 

Miliary, 1308 

Milk, 1938. 1951 

of More than Kight Days Dura- 
• turn; 1328 

W/th • Mai keel Phvsnal Signs. 
1528 

Without Marked Physical Signs, 


. I 5 *»» * 

Mosquito-bome, 1128. sec al.-o ; 

.Malaria ' * 

Mossiiian 1405-0 I 

Muina, 1975 ■ 

Nakra, 1400 
t Masha, 13(1** 

>f.*rvous, 1302 

Night-Sod, 13*13 •• * 

Oroya, 150*1 
t>vo» lasniosis, , '14 *’i 8 
Pappatau. 1254 
Papular, 1471-2, 1515 


Fever fs), continued L 

Parent eric or Paratyphoid, 13*2 

1404 * ' 

Periodic One-Day, 1501 
Pfeiffer's Glandular, 1522 
of Physical or Proliably Physical 
Origin, 11-28,' 1856 
References, 14*10 
Pigmentary, 2232 
Polish, T501 
Prison, 1326 

Protozoal or Probably JYotnzon', 
* • - rug, 1129 

Puerperal, 152*, 194*1 
Tropical, 1938, 1940 , 1957 
Pythogenic, 1362 
Quartan, 1157, 15-28 

Irregular Subtonlinunus. 1157. 
1160 

Quinine, 1201 
Quotidiafl, 18, 1526, 1528 
Rangoon, 1462 » «■ 

Rat-Hite and Cat-Bite, 1856 
Reiter's Disease, 14*18 • 

Relapsing, 1308 

Remittent,# 5781 1501, 1523, 1528, 
1529. 1530 

Bilious, Malarial, 1129, 11**5. 
1168 
of Cattle, 575 
Epidemic, 1129, 1308 
Icteric, 1317 
X< iii-Malarial, 1289 
Rheumatic-, 133, 1250 
Rohlo's, 14**2 

Rocky Mountain Spotted, 1341 
Roman, 1129 
Salonica, 1501 
Sandfly. 1253. 1524 
Karcosporidial, 1582 
Seal let, 1-385-*., 1518 
Schistcisomic, 1867, 1809 
Septic, 1520. T520 

Bilious. 1469 • 

Sei>vca*imc, 1180 
Seven-Da ys\ 125ft* 

Another form, 1308 
Shank, J501 
sierra, 1129 
Skoplji or Uskub, 1254 
'Slow, 13*12. 1437 
Spirillum, 1308 

Spotted, t 3-2*1. 1474, see aiso 

'Rocky Mountain, above 
Spring, 112 o 

Subtertian, 1129. see also under 
Malaria 
Summer, V *.54 

Summer to Autumn or Summer- 
Autumn. 1129, 11*14 
•Tacamocho, 1467 
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FevVr(s), continued 
Tertan, »i, 1120-, see also under 
Malaria 

Texas, m Cattle, 497, 715 
Thermic. 139, 1449, 1527 
Three Days', 5ji. 806, 1244. 1249, 

1254 

Tick, 1.lib, and see Tick Fever 
Lntci mittent, 1444 
T entsin, 1460 

Treruatodal, 1752 *■' -\ 

Trench, 1501 ■' 

Tropical* 1128 ... 

Diagnosis of, 13 *1 
Hntoroidca Group, 1188 , 1882 , 
1461, 1468, 1474, 1526 
Hay Fever, 1875 
Unclassified, 1461 
Trypanosome, 1259, 1280 
Typho-Malarial, 1360 
Typhus, 1326 

Unclassified, 121, 122, 1128, 1481 
I'mlulant, 932 
Urticarial, 1589, iyp, 151)3 
Naegcli’s, 1462 
References, 1473 
Van der Scheer’s, I2j2 
Vesicular, 1470-1, 1517 
Volliynia, 1501 
\V,vr Zone, 1128, 1501 
Whitmore’s. 1366 
Woolley’s, 1 p>7 
Yellow, 1229 

Fibroid Folliculitis of Montoya, 2097 
Fibroma Molluscum, 2273 
Pendulum, 2273 
Simple, 2273 
Fibiomata, 123 
of Kar-Lobule, 2c n 
Uterine, in 15 * 

Fibrosis, 1592, 1001 
Klephantoid, *22(12 
Fibrous Osteitis. 1552 
Fielicr Perioilische, 1501 
Fi fibre dc la Oroya, 15(16 
Field Bur, 763 
Fiery Serpent's, 651, 1968 
Fifivre(s), Mi house (.5 rave, 1210 
Hfiinatunquc, 12m 
Hfimoglobnumque, 121(1 
Mclatairique, i2t(» 

Hnntnnneu.sc cle Tunisic, 14(17 
Capriensc. 1437 
Caprine, 1437 
Continue, 1363 
Gastnque, 1303 
Herpfitique, 22(19 
Jaune, 1229 
des Crfioles, 121b 
Malariques, 1129 
des Marais, sun 
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Meningogastriquc, 1363 
Nervensc, 1,363 
Paludiennes, 1129 
Palustre. 1129 
do Pick, 1254 
dc Pym, 1254 
4 Rechute, 1308 
Rouge, 1244 
r.-Telluriqucs, 1120 
;;*? ides Trois Jours, 1254 
■; v 1 , das Trcnchfies, 1501 
1 TyjShoide,. £36$ **664 *." 1 

i 4 Vomissemeh&'Koirt des Enfants, 

* 47 * 

1 Figites anthomytarum, 908 
j scutellavis, 908 
1 ? iji. Diseases of, 123 
Ftlaire, 632 

■ ‘ilaria (see also Agatnofilaria, and 
Mu.ro/ilana). 23, 332, 
623, 631 , 644, 978, 

1 ** 73 . * 7 * 4 . *975 
athiopica, 651 
apapillocephala, 641, 1974 
bamrofti, 17, iS, (>23, 632, 688, 
641, 644. 873. 876, 890, 
1596, in|i, 19**8 
Embryos, Table of Differences 
between these, and 
those ol Lna loa l (148 
History, 1595-7 
Hosts ol 
Definitive, 873 
Intermediate, 873 
Pathogenicity, 1595 , 1961, 2210 
communis, (>33 
conjunct iv tr, 1793 
c \ .tun, 632 
den. irquayi, 1132, (139 
dermatan it a, 633 
dntrna. 645 

Doiilitiul forms, to lx* chniin.itcil 
from the genus, 032 3 
drat uni ulus, (151 
eqm, (>|«> 

Kigns, 032 

hominis bronchial/s, (149 

honunis oils, 032, (153 

titer mis. 623. (132, 640 , 141. 639 

juncea, 030 

kinmarce. 032 

labiatn papfllnsa. 639 

labrahs, (140 

lentis, 042 

martis, 631, 032 

nutty 1, 632 

nncturna, (>33 

oruli, (»|5 

ncuh humani 631 , 642 
Oral, 17 jo 



*334 


INDEX 


Filaria, continued 
oxzardi, 623, 632, 839,643 
palpebralis, 640, 64 r 
papillosa, O49, 1974 * 

perforans, 631 

peritonei hoptinis, 641, 1974. 
Persians, 643, Sox 
piscium, bj3 
reslifortnis, 63 J, 653 
romanorum oriental is, 632 
^sanguinis hotnints, 633 


; Filariasis, continued < 

Synonyms, 1595 t 
Caused by Filaria bancro/ti, 1696 
Aetiology, 1598-^0 
Climatology, 1597-8 
Diseases enumerated, 1595 
Morbid Anatomy, 1602-3 
Pathology, 1600-2 

I Dcrmo-Conjunctival, 1967, 1968, 

& v . 1971 

rB. T. nfnrnneAfl « 


nguinis hominxs , 633 jwHvv.rjy ^References, 1980 

cegyptiaca, 633 . *s. 1671, 1967, 1974 

■ v'vfwSi “ f! ? ®Mfirences, 1980 

u.:V ■. # :• *007 

Persians, 643 - « [.Filatideb, f&t '' fv",' rj 

1--■«-*-- n . — ! r?*f_« 1 1 >1 . • ' * 


perstans, 643 ■ 1 « . Fxlarided, 6£i fv", 

subconjunctivalis, 645 Filarides, t$l 1 ' ■ 

lanigucki, 639 Filariidj*,'622, 623, 626, 17 * 4 . 

wuenereri, 633 1968 

( fictitia ), 632 ; References, 68x 

Filaria Krankheit, 1595 j Filariints, 631 

Filariadea, 631 | Filariose, 1595 

Filarial Abscess, 1601,1602,1604 ,1608 1 File Fishes,-194 • * 

Chyluria, 193* v | Fileraria, 632 

Disease, 1595 * ■ Filiform Warts, 2274 * 

Erysipelatoid attacks * preceding ■ Filosa, 326 

Elephantiasis, 2266 , Filixntas, ljfi, 1771,1869 

Fevers, 1603 sqq. passim ■ Filterable Viruses, 541 

Hydrocele, 1595 . *596, 1601, 1603, References, 543 
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Lymph Extravasations, 1608 
Lymph Scrotum, 1595, 1596,1601, 

* 1806 

Lymphadenitis, 19O4 
Diagnosis, 1523 
Lvinphangicctasis, 1003, 1806 
Lymphangitis, 1523, 1595, 1604 , 
1064 

Lymphatic Vanx, 1595,1599,1*03. 

1605, 1607 • 

Oi chit is, 151*5, 1603. 1605 
Phlelwctasis, 1603, 1807 
Synovitis, 19O7 
Tumours, 1617 
Varix, 1607 t 
Filariases,'The, 1595 

Clkiicat Description, i(>o3 
References, 1618 
Treatment, 1(103 
Sulicutanaous, 19(17 1068 
Filariasi, 15**5 

Filariasiy, 17, 25, 639. Uji, 1595 , 
" 2262 

Aitiology, 1533, 1595 , 1598 
Climatology. 122, 12^. 1595 
y Definition, 1595 

"i);-«nosis, i.y.!9 t 

, Insect Vectors. 743, 7^7. 1598 
Parasites nf t sec Filaria, and 
* r Microfilaria 
Rash of, 1514 


Finns, the, 55 
First-Class Lives, 127 
Fish, see also Pisces 
Larvicidal, 789,1208-y 
Parasites of, 19, 337-8, 395, 898 , 
400, 488. 534, 579 
Poisonous, 193-4, *80 
References, 24 x 

Traumatisms caused by 147, 154-5 
Fish-Poisons, 167, 187 
Fistula, Brarifchial, 1959 
Fistulous Disease of the Buttocks, 
2084 

Tubercular Disease, 2085-0 
Fitness for Tropical Life, 127 
References, 134 • 

Five Days’Fever, 1252, 1308, 150X 
Flagella, 291. 296. 2fjy, 330 
Flagellar Vacuole, 370 
Flagellate Jhalrho'a, 1780, 1798 
Animal Carrier* of, 877 
, Table, S78 
References, 1800 , 

Tonsillitis, 1747 
Urethritis, 1944 

Flagellates of Arthropods, 372, 376 
in Blood, 289-90 ‘ 
of Insects, in relation to Espundia, 
y* 177-8 
Oral, 1740 V 
l'iagcllosis in Plants, 367 
Flagellum of Trypanosoma, 382. 383 
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HftfcWorms, 555 f 

Flea-Bites, 877,908, 1337, 1516, 2203 
“rloas ,see also under Names, 23, 749, 
895. 897. *37° 
Destruction of, 91,1433-4 
Diseases and Parasites carried by, 
20, 23, 115, 117, 285, 
363. 364. 369, 375. 376, 
479. 857. 876.1650 ' ■ 

Plague-Spreading (Human andM 
• Rat Plague), 1x3, jgM|f 
*85, 747. 857. 

Most 

■rci i,Sli - >«.: 
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Table of f 866 
Fleckfieber, 1326 • 

Flema Salada. 1700 
Flexncrella • 
parodysenteriee, 937 
pseudo-dysenteriee 
var. A, 937 
var. Di, 937 " • 

var. D2, 937 
tangallensis, 937 

Flies (Fly), Adult and Larval, see also 
under Names 

Change of Habits of, 895-6 
Diseases and Parasites spread by, 
see also Myiasis, 1619 , 
23. *4. 306, 307, 316-17. 

35 t». 363. 3 <> 4 . 3 & 5 . 435 . 
468, 747, 771. 873. 876, 
883, 897 , 908 , 920, 
155 f >.* 55 lt 1564. 

* 1805, 1807, 1841, 1844, 

l8(»o, 1944, 1994 . 1995 . 

1998, 1999, 2x60 et alibi 
m the Eye, 1995 

Diseases due to, 995, 1998, 

* 1999 

Biting and Blood-sucking, 365, 

814* 1703, 17x6 
Collection of, 748 
Method of Infection, 874-5 
Parasites of, 365, 814 
References, 855 • 

House, Diseases and Parasites 
• carried by. 24, 306, 307, 

3 t 6 , 359 . J 64 . 747, 771, 

873.. 897, see also 
Fannin, and Musca 
dottiest u-a 

Crusade against, iftfio 
English and Tropianl, List of, 900 
Parasitic, 814 
True, 825 . 


Flint's Parasite, 737, 788 
Flood Fever, 1150 
Flour ofWhcat, grades of, 104 
Flusso Sanguigno, 1824 
Fly, see Flies, above 
' Fly-Bite ’ (Oriental Sore), 2165 
Fly-Crusades, i860 
Fly-Disease (Nagana, oft.), 410 
Foehn, the, 81-2 * . 

^^^^^bnor^^l itics and Monstrosi- 

TPbid, ABfeis du; 19x0 
Folk-Medicine for Snake Bite, 277 
FoUicHb, 2272,' 227,7 
Follicular Conjunctivitis Catarrhalis, 
1996 , 1997 
Hyperkeratoses, 2256 
Tonsillitis, 1747 
Folliculites *2017 
, Pyogenic, 2027 * 9 

Folliculitis^ 2250 
Decal vans, 2283 
Fibroid, of Montoya, 2097 
Purulent, of Legs, 2027, 2029 ,2036 
References, 2038 
Fontainea panchen, 174 
Food(s), Alisorption of, by Intes¬ 
tinal Parasites, 553 
Adulteration of, 95 
Animal, 94. 95 

Chemical Composition of, 96-7 
Digestibility of, Coefficients of, 
101-2 

Essentials of, 96 
Eft genic aspect of, 119 
Kvfllution of, 94 

Frambccsia spread by. 155*'. 1 j 57 
Poisonous. IQ3 

References, 202 
Till Properly Prepared, 172 
1 ’reparation and Flavouring ot, 104 
Quantity. 97 , . 

Tropical, 94 

References, 110-11 
Vegetal, 9V5 , 

Food-Deficiency, in relation to 

• • Disease, see Ifc-ii-bori, 

Pellagra, etc., loo, ii>r?, 
1673. 1675. 1690, 1691, 
1709 

Food-Factors in Diet, Estimation of, 
as to 

Quality, 101 • ^ 

Quantity. 97 

Food-Materials, Claflsificalion.aof, 97 
I Tropical, 104 sqq. *" 

I Vitamine-contaming, 109, 110 
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Food-Peculiarities, Racial, 104 
Food-Poisoning 
Animal, 193 

and Beri-beri, 1673, 1644 
Pseudo-Cholera due to, 1820 
References/ 202 
Vegetal, 193. *95 
Food-Ration,' British War, 90, 100, 
102' ‘ 

Food-Taboos, 95 j .<„} 

Fvo.t, see Feet, above *Jjrj 

Foot and tytouth Disease, 535, 54* ' “'-1 

Foot-BiitJtO*/ Eflects ■j 

' 1 ‘of, *j&-6 * ’■} 

Foot-Tetter, 2037 % 

Foraminifera, 298, 303, 327 
Forcipomyia, 803 
Fordycc's Disease, 4746, 2284 
Foreign Bodies in 
F.xternal Auditory Meatus, 2011 
Eye, 1995. *097 ! 

Forest Yaws, 2167, 2172 
Forficula auricularia, 1641 1 

Formalin Sprays, 1207 
Formiciasis. 2000. 2004, 200O, 22O7 
l-'ormicidee, see also Ants 
Formosans, the, 55 

Biting, Venom of, 222 
References, 229 
Forrest’s Fever, 1462 
Foundations of Medicine, (> sqq. 

41S (Spirarsyl), 27 

Fourmilidre des Vers (in Foot), 2111. 
2rit> 

Fowl Diphtheria, 541 
Pe^t. 541. 5|J 
Spnotha'tosis. 454 

Fowls, Diseases of, due to Spiroschau - 
(huma marchouxt, jjfj 
Enemies to Ticks, 701 * ■ 

Parasites of. 35j, 704 
Foxut mansom, 1100 
l'ra-Fra Arrow-poison, 180, 181 
Fragi litas ennium, 2282 j 

Frambcusia Tropica (Yaws), 25T. i 
1187. 1533. 1836 , 1358, : 
2111. 2170, 2187 I 

Aetiology, 401, 1638 j 

Bacteriological Flc^a present, 1 
■ 159.1538 j 

Blood Conditions, 1353-4 • ; 

Causal Organism. 21,24,430,449, 1 
45 z . 457 * 77 -. 4 h, ». 4 f >*. i 
1536. I 53 8 . 1539 . I 54 «'. 
* 557 . » 558 - 9 . I 5<»8 
*-'» f£?rebro-Spinal Fluid in, 1554 j 
CliWatologv. 122. 123, 124, ; 

1*37 

Complement-Fixation Reactions, 
p 1554 

Definition, 1535 ; 


Framboesia Tropica, continued 4 
Diagnosis, 1557 

Differential, 1557 - 9 , 15*8, 

157b. 1(164. 20S2, 2091, 
2173, 2185, 2*53 2254 
Duration, 1542 
Economics, 1560 
Eye-Conditions, 1553 
Frambcesides in, 1548, 1550-1 
Genito-Urmary System in, 1553 
- Helminthic Infections m, 1552 
. Histopathology, 1540-x 

Hwtory, 1535. 

Hypetmlroftaiii,, 1553, 2222 
Hyperkeratoses in, 1545, 2256, 
**57 

Infection of Parents by Children, 
1543. »556. 1557 
Inoculation Experiments on 
Man, 1538-9 
Monkeys, etc., 153(1-40 
in relation to Juxta-articular 
' Nodules, 2261 
Lesions in, of 

Bones and Joints, 1552,1978 
Hair and Nails, 1551 
Mucosae* 1551 
Soles, 1551, 2259 
Muscular Contraction in, 1552 
Neuritis in, 1552-3 
Patients with, Xon-lmmune to 
Syphilis, 45Q 

Predisposing Causes, 1540 
Prognosis, 1559-60 
Prophylaxis, 15*14 
Pseudo-Goundou in, 1976, 1977 
Pseudo-Mycetomatous condition 
in, 2147 

References, 1^64-5 
Regions attacked. 1550 
Sequela 1 , 1870, 1877 
Spread of, by 

Insects, 25, 876, 908, 1556-7. 

1564 

Other Means, 1543, 1566 ,15O4 
Stages in 

(a) Primary, 1541, 1542 
Fram^ccsoma, 1542 

( b ) Secondary, 1542 .1644 
Granulomatous, 1544 sqq. 

• (c) Tertiary, 1542, 1544 

Id) Fourth, 1556 
Symptomatology, 1541 
Constitutional, 1551 
Cutaneous, 1542 
Synonyms, 1513 
Treatment, 28 
Locals 564 
Various Means 
Castcllani's Mixture, 28, 
1562-3 
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JPfarabcBsia Jropica, continued 
' Treatment, continued. 

Native Methods, 1565 
, Salvarsan, etc., 1560-2. 228ft 

Tartar Bmetic, 1562 
Atypical, 2085 
Circulate, 2052, 2235 
Granulomata, 2x85 
Frambaesial Aneurysm, 1555 
Ulcers, 452, 2190 
Frambaesidcs, 1548, 1550-1, 22 
Vramboesiform Nodules in I 
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Pairotfj^iia, t-gjff9 ' 

Friuhosi, 1335 „ 

Freckling, 2281 

Frienite, or Frien Disease, 1033 
Frieira, 2036 , 

Frogs, Parasites of. 353, 355, 363, 
598 *400, 46s, 488 
Frontier Sore, 378 
Frost-Bite, 2264 
Fruit-Fly, 9 ° 3 . 9 ° 4 . * 37 ° 

Fruits, Heavy, Traumatisms caused 
by Fall of, 156 
Fucgians, the. 56, 60 
Fuguismus, 122,194 
References, 194 

Fulah, or Ful mi, the. 47, 51. 53 
Fundatus teeniopygus, 789 
Fundns Oculi, 2604 
Fiinftugefiebcr, 1501 
Fungaceee, 923, </' 7 . 988 
References, 977 

Fungal Affections of Eyelids, 2009 
Diseases of Skin, 4015, 2017 
■ Gummatous Affections, 1112, iir8, 
1122, 112], 2041 
Rarer forms, 2106 
Fungi, 023, 967 ^ 

in, of, and associiMp with 
Reritberi, 167. Ip80 
Ear, 2orx ' * 

Eye 

(a) last, 2008 

\b) Diseases will 1 \^iicl> asso- 
’ Hiitcil, 2009 
Hair, see Tiuru, etc. » 

Histoplasmosis, 16 ftq 
, Maize, 1712-13 
Sputum, 1084 sqq. Passim, 1521 
Stools of Normal rerspns, 1782 
Imperfects. 965. d**8, 986, 987, 1085 , 
ini, T741 sqq. 
Parastica Section, logo 
Hrevis Sul>sectioijirlt >50 
Species 
List, IP5-1 
Table, 1056 



Fungi Imperfecti, continued 

Parasiiica’Seciion, continued 
Aftid !fa Subsection 
Species 

List, 1050 sqq. 

-Table, 1052 
Minora Subsectidli, 

Species • 

List, iqgx 

Table, 1055- ^ 

opAyticaSection, 1045 ^ ? 

~ ■■ 

... „ *w- 

TabW, 1048 
Minora Subsection 
Species , 

List, 1047 
Tabic, X049 
References, x 124-5 
Treatment, 1044 

. Pathogenic, see Mycology, 21, 987 
of Plants, 198, 200* • 

Poisonous, imd Poisoning by, 124, 
172, 173, 198, 200 
Transmission by Flies, 24 
Fungus-Cellulose,' gf>8 
Fungus Disease of India, 2110 
Funiculitis, Endemic, 1522,1938 ,1939 
References, 1955 
Fnrcocercous Ccreatiee, 559 
Purina, 2 {6 
calonota, 251 

Furunculas Contagiosus, 2027 
Oncnlalis. 2165 
Tropical, 2027 

Furrowed Tongue. 174(1. 22S j 
Furrowing of tlfts Skin, artilmal, 

• 2238, 2240. -22 |I 

Fury, Tropical, 76, u»8i 
Fusnrut, <*53 
myslax, 656 
vcrmicularis, 657 
Fusarium. 1113 , 

Fusiform Organisms of Vincent, 1745 

(jAD-Flifs, 815 , 

(iaigeriu, O72 

Gaiter Rover, ^501 < 

(kilo. La. 22iy 

Dale Me Saint Ignace, 1700 , 

Galen, 12 

Galis P.ileros (Yaws). 1535 
Gall-Bladder, Diseases of, 1007 
in relation to Kuteric, 13O7 
Galla Rac#, 47 / 

Galle Leg, ftuo 
Gallonfielicr, 1216 , 

Gallinippers, 774 y ' 

Gall-rroducing Insects, 90S 
Gall-Sickness, 20. 407 
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Gull-Stones, 11107 

Galls on I’lan Is, caused by Atari na.byi 
Galyl, 27, 28 
Galzioctc, 20, 407 
dam abides, 0*13 
Gamasotdca, <H)Z 
Gambia Fever, 19, 419, 1259 
Gamhusea moUteksia, 789 
Si Game as Reservoirs for Sleeping 
V<- Sickness, 879, 880 tig? 

<sbmctes, 292 '•*? 

G&jhetocyjfo$, .294,''4^-469 
Gamocyfiid;-^!'", “'.V, 1 " 

Gangosa, 1555 . 174*. 1875, 1876 

Ulcers, 2190 *’ 

Varieties, 1879 
Gangrene, 156 

At ute Traumatic, 149 

Dry, in Subtertian Malaria. 1179 

Gas, 9O1 

References, 96b 
Hospital, 059, 2182 
ol Lung, 19 FP 
Spreading Traumatic, 150 
Gangrenosa, ij? 

Gangrenous Appendicitis, 132b 
Dysentery, 1830, 1831. 1835 
Bacillary. 1848, 1849 
Keditis Epidemic, 25, 125, 1871 
References, 1892 
Trent h Fool. 2149 
Vaccinia, 1518 
Ganja, 170 
Gaol Fever, 132b 
Gnrib-Riie7, 1704 
Gas Gangrene, 961 
Kefeiernes, 

G.ibuffruoub Group cH Streptococci k 928 
(ir^lstfiostonies, 558 1 

(> i«.l nc I diseases. 1 749 

I list urkim r due to Kwan’s Fluke, 
1752 

Fermentation, 17 pi 

bevel, 1362 

Myiasis, 852 

Spuocluelosis, 17 pi 

Symptoms due to CVstoile Parasites, 


» 75 t 

( T l.er, 43q * 

Gasliisclies Fielier, 

(.aslritss,Atrophic, Chibnic. ittob 
(’.astiitis-type of Subtertian Malaria. 
1177. 1178 

G/lstHiCVbtlS . 5 V> 


Jiastrodibcider. 561, 563 
«,«/£** **««■ 5 f»V, 
a-f’vptif?' J '[*■*>* 
htinnms, be ■! 752 
HJefo«"‘nce 4 1 *'. 5 ‘H 
• minor. 5<*t 
sr\ undus, 5<»3 
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Gastro-Enteritis Climatica, 1254 

Kndemica, 1254 

Haemorrhagic Fcftrile, of Children, 

T 147'2 

Gastro-lntestinal Canthariasis, 1640 
Myiasis, 1620, 1021, 1O22, 1628 
Scolechiasis, 1040 
Tract, Diseases of, 1241, 1731 
Gastro-Obmm, Sheep-poison, 189 
Gaslrophilus, 823, 826 , 1639, 2209 
oqw. 827, 1630 
hesmorrhoidajis, 1639, 2209 

jessa*!** . 

veterinus, 1639 
Gastropoda, 890 
Gastrotkylai ides, 561 
Gastroxides, 823 
Gattoo, 1535 

Gavials, Traumatisms caused by, 153 
Geese, Diseases of, 453 
Gcu’cra weUtnam, *699 ‘ 

(Jelblieljer, 1229 
Gelethia gossyptella, 221O 
Gelsnnium sempervirens, 2153 
Gemmation, « 88 , 291, 292 
General Diseases, 1533, 1535 
Causation 

Animal Parasites, 1333, 1535 
Chemical, 1333 
Unknown, 1533 
Vegetal Parasites, 1533 
Disturbance of Health, indications 
of, 1520 

Dropsy, 122, 1895, 1904 
Paralysis, 1981 

Generative Functional Changes due 
to Subtertian Malaria, 
1180 

System, Derangements of, 1519, 

1522 


Diseases of, 1938 
, Female, 124 /1944 

! Male, 1938 

c References, i960 
Effort on, of -Temperature and 
Humidity. 77 

■ Gelbsucht^ gruup of Chilamvdoiou, 340 
j Gemckstarie, Epideinischc, 1475 

1 Genitalia, Warts on, 2274 
. Geiuto-Uiinary Organs 
j in Franibcrsia, 1353 
Mycoses of 1926 
: Geohdcllu, i»8ts 

! Geographical Dmovery in relation to 
Disease, 114 
Geontvides, ^914 
i Gcophagy, ^749, 1761 

■ References'; 1751 
Geophagy, 1749, 1761 

References, 1751 
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Geophilus cnrpophagus, 740 
cephahcu * 740 1041, 1881 
electricus, 740,71 (141, 1881 
longtcorni's, venom of, 218 
sintilis, 740, 1641, 1881 
Geotrupe a vermin, 1O40 
Corker's Disease, 1982 
German Measles, 1490, 1513, *516 
Germ theory of Disease, 15 
Gems Jpssarum, Parasites of, 367, 3? 

paludum. Parasites of, 363, 36®, 
Ghibli (wind), 81 ' ‘ :■ 

Ghisud, 2165 veSt-n .*' 

Gliootloo, or G00tks^Vwfclhiiee, *110 
• ***3; 2116 
Giardia, 464, 466 

tnteslinalis. 466 * 877, 878, 1796, 
l8 3 i 

Gibraltar Fever, 1437 
Gift Zeer, 2030, 2031 # 

Gigaulorhyuchuhe, 680 
Gigantorhyntm, (>*> 

gigas, *>80 
moniliformis. Oho 
Gila monster, t lit*, 124. 279 
Ginger, 172 • • 

Gingivitis, 1520, 1744 
Refeiences, 1751 
Ulcerative, 1743. 1745 
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Hereditary, 362 • 

Species • 1 

aspongopi, 372 

. 385 



irpura, x< 

Henpaye. X975 ’ 

Hepatic Abscess, all forms, 18, 122, 
*87,3t7.3V. 335.«>63. ! 
1064, xx86, 1521, 1525, ! 
• x8.f*, 1836,. 1875, 1893. , 
1907, 1908, 1910 , 2139 
Bifharziosis, 1864 
Coccidiosis, 474 
Coccidium of Man, fjb 
Enlargement, Indications from, 
15*5 

Hepatitis, 1909, 1914 
Acute Severe, with Gastritis, 1906 ; 
Amoebic, 1382 j 

Treatment, 1835 
Monilia in, 1091 
Hepalozoon, 483 
mutts, 483 

p:rniciosum, 479, 483 
Hcplaphlebomyina, 790 
lleracleum giga nteugt, 2157 
■ lanatum, 2157 
Hermaphrodites, 1957 
Hermaphroditism, 558 
Hermasson minntus, 810 
Hernia, 124 
Carntfsa, 1610 

External and Internal, 1739 
Strangulated, 1943 
Herpes, 2053, 2264, 2269 
Come® * » 

Febrilis, 2004 
Zoster, 2004 
Dt^quamans, 2060 
dpacialis febrilis, 22O9 
Farinosus, 2060 
Iris, 2266 * 

Vcsiculosus, iboo 
Manson's, 2060 
Progenitalis, 2269 M 
Tonsurans, 2053 y 

Turner's, 20O0 " 

Zoster, 2206, agbg 


368-7 
drosophila, 367 

S racilis, 367 
ospei. 372 

jaculum, 363, 8% 372 


esnei, 367 
i lewsi, 403 

, lyg*i. 37 * 

muscef-domesttaa, *95, 3O4. 000 

^69 

pediculi, 363, 753 
pycnosoma, 396 
pyrrkocori, 372 
sarcophaga, 307 
| strattomyia. 3<>3 

subulata, 367, 81O 
j vespa, 367 

■ Herpetomoniasis, 863 , 37-2 
j Herpetomonida, 358 
I References, 462 
: Herpctomonina, 358 , 1289 
: Herpobdellidte, (>85 
Hcrxheimer's Reaction, 1201 
Hefaeralius, 1959 

Hetpwconlec. 923 . 

Hetrrocotylea, 5<>o 
Meter okaryota, 290, 2y<», 544 
References, 550 
, Hetcrometrus mounts, 207 
Venom, 210, 211, 

, HetcromUa, 335. 330, 843 * 
dahlii apstena, 338 • » 

s lens, 342 ' * 

zeylanica , 343 
Heteromitida, 33b * 

, Ileteromyia, 806 
fletlromyida, 914 . 

Heteronchyia dolosa, 799 
Hetrrophyes, 570 
Reference^, 595 
Speeies 

heterfbhyes, 570 , T752 
Meterophyvida, 5^4", 570 
Hrttropoda, 891 9 

Heteruptera, 761 
Meter opus ventricosus, 7 z$ 
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Heterotaxis, 1957 
Heterotricha, 544, 547 
Hetcrotypus, 1959 ' * c 

Hexamashx, 351, 356 ® 

Hexaminoarscnobcnzencs, Partly me¬ 
thylated, 28 
Hexamita, 464 
Hexapoda, 68gi 743 , 771 
Classification, 7^8 
Orders Important to Medicine^ 

** r/ a l*ii ~ 

■ ■ TBageases 




Internal AnAtdmy, 745-7 
Larvae, Parasitism 01, 747 
Li/e-History, 747 
Metamorphosis, 747 
Morphology. 743 sqq. 

Pathogenicity, 747-8 
Pupa?: three forms, 747 
References, 748 
Recent literature, 74§ 
TrypannsorHos f>f, 395, 307, 398 
Venomous Species, 2i<* sqq. 
Wingless, 745 

Hexapode' Dermutites, 2200, 2207 
Hexalhyndmm renarum, 507 
Hexatoma, 820 

High Atmospheric Temperatures, 137 
Intermittent Fevers, 1330 
Non-Malarial, 1465 
Hikan, 2006 

Hill Diarrhoea, 1780, 1788, 1 795 
References, 1 800 

Himalayan Tribes, Arrow-poison of, 
184 

J{iman tart uni gervaisi, 740, 1641 
Hnnasthlinee, 581, 583 * 

llitny.intcs, the, 47 * 

Hincliazon, 1071 
Hindu Medium*. 6, 1 (17 
Races, 47 

Hipprlates, 902 , 1557, iyw 
flavipes, 902 * 

plebrjus, f <jo2 
pusiofypz 
fhppobosca, 855 

Parasites cairied by, 407. H5 
SjH*cies * * 

camrhna, 855 , , 

. capehsts, 855 
equina, 855 
macula la, 855 
rufipes, 407. 855 
. rhppoboscidee , 415, 854, 855 
Jhppocrnlruni. 817, 819 % • 
murphvi. 819 
stngipennis, 81 v 
Irimatulmfum, 819 
versicolor, 819 


| Hippocrates, Writings of, io-xi, 1*4 
• Htppomane mancinella, *173, 174, 

; 2153, 2157 

i Hippopotami, Traumatisms caused 

! by. 152 

Hirudinaria, <>86. 68? 

javanica, 687 
Hirudmea, 683 
References, 688 

. Trypanosomes of, 395, 397, 398 
£$tfctifliniasis, 1880 * 

V.-roeftrenco, 1894 
'jKrtfmtuna, 685 

hildebrandti, 606' <■ * •.’ /■* 

medianalis, 337, 338, 684, 686 
multislriata, 684, 686 
mppontca, 686 
qumqvestriata, 686 
saigonensis% 686 
septenistriata, 686 

/ t \/- f# • 

stntca, 686* 

timorensis, 686 € 

trochna. 686 
HisUogaster, 731 
spermatietts. e 731 * 
llistoplasma, 359, 1076 

capsulatum, 1073. 1076, 1669 
Histoplasmosis, 1669 ,1875 
./Etiology, 1533 
* Rcicrences, 1670 
Histriobdelhda, 688 
His-Worncrsche Krankheit, 1501 
Hitzschlag, 1449 
Hive-Hee, Sting of, 219 
Hodgkin's Disease, 1529. 1532 
Hodi potsy (dermatosis), 1097 
Holocena, 820 « 

nohilis, 820 
Holophrya coli, 547 
Holothuria argus, 205 
Holothiirians. 205 
Hohthynda, 693 
Holothyrus, 693 

cocci della, 200, 898 , 2213 
Holotncha, 546 
Ho-louan, 1801 
Homa el Hcigg’a, 1314 
Hoina en Navy, 1314 
lloteutlomyia taniiulan s, 852 
corvina, 365 , 

scalar is, 365 .* 

llomalopsince.j. p» 

Homicidal Poisons, 162, 163 sqq. 

Tendencies. 1981* 

Homma Typhiusa, 1326 
Homologasleiv 563 
llomoptera. 76^ 

1 lomlziekte, |'M 
Honey, 94 
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H< 9 ng Korfg* Medical School (Uni* 

• versity), 5 
Hookworm Diabase, 1761 
Hoplocephalus, 246 

Venom of, 243, 256 
curtus, 256 * 

variegatus, 251 
Hoplopleura, 759 
Hoplopsyllus, 864, 866. 870 
anomalus, 866, 867, 870 
Hnrmodendrtm, 1097 
fontovnonti, 1097 
oloiacetim, 1097-.. , , 

Hormones, no j ga feffi fo. 

■~Horng#lWB^^ 4 ^ 3 r‘ 

Hpnpifcbi, &ut« of; 929 

Horrocks’ ancf Howells 1 Bodies, 1901 

Horse-Flies, 815* 

Horsehair as cause of Creeping Erup¬ 
tion, 2209 
Horsehairs, 678 * 

Horses, see also ^Equine v Diseases of, 
duo to Trypanosomes, 

• 19-20, 391 

Parasites of, 414, 415, 492 
Rabies in, 152 . t 
Ticks infesting, 71 j. 715, 719 
Hospital Gangrene, 059, 2182 
Phagedena, 448, 2182, 2185 
Hosts of 

Bactena y 

Infected, 921 
Propagative, 921 
l*rntective, 921 
Parasites 
Animal, 117 
Definitive, 873, 921 
Human, 1x5, 117, 

. Intermediary* 115, ix6, 873, 921 
Intermediate, 92 x 
Hottentot Race, 51, 54 
Arrow- Poisons of, 184 
House Flies, see also Fannin, 852, and 
# Musca domesiica, 903 

Common, S71 , 

Crusades against, i860 
Diseases and Parasites earned bv. 


Humma laban, 1948 
Nafas, 1948 
Hun,ds||ra*pkheil, 1254 
Hungarians, the, 54, 55 
Hungerpeste, 1308 
Hunting-Poisons, 187, *189 
References, 192 t 
Hfira, 1633 , 

Hura brasiliensis, 2157 
4,. crepitans, i6j,%68, b 2I53, 2157 
1 '^■“■■rncancs, 82 

no, 1633 * ,; * •' 

.. s \v. . 

jfyaltofr&Sua beigem;' f»3 .• 
Hyalodixus, 298 
Hyalomma, 710. 711, 720, 728 
asgyptium, 362, 700, 723, 724 
affine, 723 • 

crass)tarsus. 723 
hippopotamense, 723 
monstrosum, 723 
' rhipicephalflides, 723 

! syriacum, 723 , , 

, Hyalospora, 471 
! Hydnocarpusvenenata, 187 
j wightiana, 1OO4 
J llydatid Disease. 616, 19*4 
I Alveolar form, 617-18 
j Hy dr daps, 249, 251 
llydrna, 2206 
Prunginosa, 2206 
Vacciniformis, 2269 
Hydrocele, 132 

Filarial, 159*5. t5‘8», 1601. 1603. 

1605 

Ilydiotatvle juvcMia, 188 
Hydrocyanic Acid, in Cassava 

U\drtmie1rula >. 702, 769 
Hvflmphidir, 266, 268 * 

Hvdrophmee, 246, 249, 2ji 
Hydraphis, 249, 251 
Venom of, 268 
cantoris, 260 
obscurus. 251 • 

Hydrophobia in Man, also 

Raines 


2 4, 30fj, 307, 316, 45t>, ! Hydrophobia.IikeSubteitian Malaria, 


V>4. 717. 1*l l > ' s 71- k, »7 
English, 900 

Little, 904 * 

'fropical, goo 

Mouses, Construction, etc. ot. 90 
Hova, race, 55 • 

Howell-Jolly Holies. 1902 
Huaxlecs, the, (to 
Human Spi roe hades, 44 3 sqq. 
Humidity, lClfcct of, ot?Temporal 11 ri, 
67-8 fyq., see also 


• 1173, 117 $ 
llydropneusta, 600 
Hydrops .•y.thmaticus, 1671 
Hydrotea, 852, 854 
mrteorica, 854 , 1629 
Hvdrus, 240, 251 
platuruf, 251' 

Hygiene, Mosaic,,10 
Prophylactic. 554 
Tropical, 89 

11via arbor* a. 455.*391 < 


Tem|K a ratuii: and II11- Hylemyia, 832 
irtidity, 137 Hymenolepiasis, 1757 



Hypot ytoidftm, tqtq, 1920 
' "“mgn Chromfc of Hertoghe, 1919 


^ 9 ®E, *987. * 99 * 


Hyoscyamut j 
muticus., svB ■ 

Hy peradrenalisih, 1982 
Hyperscmia of Conjunctiva, 1995-6 
of Labyrinth, Quinine-caused, 20x3 
of Liver, 1908 

Hyperchlorhydria, 1029, 1749 
Hyperidrosis, 1553, 2228 , 2256, 2264, 
227* * 

Symptomatic; 2222 
Hyperkeratoses, the, 2247, 2256 
Congenital, 2256 
Follicular, 2250 • 

Non-follicular, 2256 
of Sole, 2277 
Subungualis, 2257 
Universalis congenita. 2256 
in Yaws, 1545, 2256. 2257 
Hyper parasitism. 116, 287, (>49 
Hyjjerpigmentation, 2231 

Diseases in which present,* 1180, 
1181, 2232 
Hyperplasias, 1920 
Endemic, 1920 

of Thyroid system, 1920 * 

Ton; emir, 1920 

Hyperpyrexial Fever, 1462-3 
’ References, 1473 
in Subtertian Malaria, 1170 
i lypcrsarcosis, 16x0 
Hypersecretion in External Auditoi y 
, .Meatus, 2012 

Hyperthyroidism, 1288, 1919, 1982 
I lypertrichosis, 2282 
Hypertrophy, Cardiac, 1943 
of Male BresJst, 1939 
I’rostalic, 1926 
Hypha, qbt 
Uypkales, 1035, 1088 
// vphnmycetace/p. 1036 
Hyphomycetea, 987 * 

Hvphomyci’tes, 1086 , 2008 
Terminology 1037 , ' 

Viiillemin’s‘Classification, 1037 
lTyphumyetic Ule.c’n. 2190 
Urethritis, 1939, 1943 
Vulvo-Vagimtis, 1945 
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HystrichopsyUinm, *864, 860, 866 

l airob del la, 686 
Icteric Fever, 1317 . ■ 

Icteric or Icteroid Typhus, 1229, 
1308 

Icterus Castrensis Gravis, 1501, 1505 , 
seealw Weil’s Disease 
etiology, 1500 
Convalescence, 1507 
Definition, 1506 

Diagnosis, 1507,1517, 1519,1522 
v Differential, 1507-8, 1509 
' History, 1506 

Onset, Course and Termination, 
1506-7 

Pathology, 1506 
Pigmentation, 1519 
Prognosis, 1508 
Prophylaxis, 1508 
Kush, 1517 • 

Kats in relation to, 250b, 1508 
Relapse, 1507 
Symptomatology, 1506-7 
Synonyms, 1505 
Treatment, 1508 

Icterus Castrensis Levis (Camp Jaun- 
" dire. q.v. also), 451, 453. 
1501, 1507, 1508 
Climatology, 1,509 
Definition,* 1508 
Diagnosis, 1509, 1519. 1522 
Differential, 1507, 1509-10 
Onset and Course, 1509 
Pigmentation, 1519 
IYognosis, 15'o 
Prophylaxis, 1510, 
Symptomatology, 1509 
Stages in, 1508, 1509 
Synonym, 1508 
Treatment. i|Jyo 

It torus Febrilis seu Infsctiosus, 1505 
/ chthyohdelhda, (>85 
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Ickthyosi£ *1731, 2060, 2070, 225C 
2257. 2204, 2281 . 2282 
Hystrix, 2281 
Tropical, 2060, 2070 
Ichthyosporidiupt, 534 ■ * 

Ichthyothere cunabi, 188 
Icht'yotoxigmus, 1673, 1070 
Idiocy, 224,^1891 
. Cretinous, 2920 
Idiopathic Hyperidrosis, 2222 1 
Idrosis, 2222 
Ikan Satan, 235 
Beef-Typhus, 1361;+ 
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Indian, continued 

Oro - Pharyngeal Leishmaniasis, 

5 - 2165. 2170 

Relapsing Fever, yi8, 1308, 1815 
Varieties, 1317 
Indiclla, ixox, 1107 , A37 
Derma tomycoscs dee to, 2041 
Species • 

manstmi, 1107 ,2041, 2123 
teynieri, 1107 , 2J22 
It' 1 somaliensis, 1051, 2137 
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wnur, 1 


li-jafassy, 21C5 1 

Illegitimacy, 219 
•IUicium? 174 
anisatum, 174 
religiosum, 274 

imago of Hexapoda, Presence of, ; 

* Dermatites due to, i 

2200, 2211 

Imhundi Poison an Ordeal-trials, 278 
I mmanoplasma, 491 
Immunity, 113 
Impaludismc, 1129 
imperfect Carriage of Parasites, 922 
Impetigo, 753, 756, 2020, 2265 
Bullosa, 2023 j 

Contagiosa, 2020, 2025, 2203 i 

Primarum Vxarum, 1780 , 

Im-Pyeng Fever, 1253 
Incas, the, 56, 57, 59, 60 ' 

Inchagao, ib/i 
Incinerators, 2773 
Inclusion-Blcnnorrhcea, 539 
India, Arrow-Poisons of, i8t, 184 
Cattle-Poisoning in, Drugs and 
Plants used, 189-90 


ip S£riiW; 1780 
Indo^China, Arrow-Poison of, 181, 
“. 184 

Diseases of, 222 
Indo-Chinese Races, 34 
Indonesian Races, 49 
Infanticidal Poisoning, 163, 169 
Infantile' Afebrile Splenomegalies, 

, 1303 

Beri-beri, 1690 
References, 1693-4 
Biliary Cirrhosis of tlie Liver, 1906 
References, 1017 
Convulsions, 122 

Diarrhoea, 120, 122, 223, ,908, 1847, 
19(10 

Dysenteric, Bacillary, 1848 ,1851 
Epidemic, 1847 
Dysentery, i960 
Kala-Azar, 1299 

Mortality, 120, 122, 124, 1957. I 860 
Scurvy, 1675 

Infantilism of Malarial origin 1 ihar 
associated with South American 
Trypanosomiasis, 1I288 

Infection, (5 

Definition, 874, 921 


Death-Rates of, 120-2 
Diseases of, 120-2 
Europeans in, 132 * 

Fish-Poisons* 188 
Hunting-Poisons, 189 
Life Assurance in* 13 j 
Nitrogon-Excrctinn 111 jier Urine, 
100 . % 

Snakes of. Venom of, 243 
*, Vegetal Poisons, 163, 164, 165, 166, 
108, 1O9. 170-x 
Indian Bed-bug, 766* 

I >ietaries, 98 • 

Hemp, 132, 176. 1988 
Kala-Azar, 20. 28, 3^2, 37 1. 1889 . 
1670 

’ References, 130^ 

Medicine, Jiarly, 6, 8, 15, 21 ti, 
2116 


Forms of, 874 &qq. 

Infections, Endemic, and Invalid¬ 
ing* 130 

Infectious Jaundice, *rr aJso Weil’s 
Disease. 1505 

Infective Endocarditis, 1521, 1528 
InfektioniMerus. 1303 ( 

Infektioser Vieberhafter lkterus, 1303 
Infeziono Malania, 1120 # 
Inflammation of 

Liver (Hepatitis), 10m, 1832. inc>6, 
IOC Q. 1914 
Lungs dr Pleura, 1521 
NailJVTatrix, 2283 
Slonulth, Difluso, 1749 
Inflammatory Fever, 1229 
Laryngeal atfodtions. 187*5 sqq. 
Nasal affections, 1875*599. 
Pulmonary affections,. 1875, 1892 
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Influenza, 1461 ,1497 

Causal Organism, 923. 1497.1498, 

Diagnosis, 1498, 1521, 4526 
Differential, 1186, 1230, 1252, 
*257-8. 1337. 1395. 

V9<>, 14S5, 1490, 1498, 
1505, 1885 
Onset, 1526 
Prophylaxis, i«f_)9 
n ,«, References" 1500 


Tnmmt. ■ -■ 

TypicaTattaek, 1497-8 
Catarrhal type, 1498 
Cerebral type, 1498 
Influenza Estiva, 9254 
Malarica, 1234 
Infusoria, 29ft 
Infusoricn Diarrhoea, 179(1 
Ingrowing Toe-nail, 2283 
Inguinal Glands* Enlargement of, 
1523, 1961 

Injedio antimonii oxidif 28 
Injury-Simulating Poisons, 163, 171 
Inoculation for Smallpox practised 
in Indian medicine, 8 
Inorganic Poisons, 162, 170 
Insanity, 88, 122, 124, 1524, 1891, 
see also Lunatics, 1729 
Epileptic, 1981 

Indian due to use of Cannabis 
sativa, 1 j(> , 

Post-Mn lari al, 1184 
Insect Carriers of Disease, 117, see 
also under Disease and 


* Names of Inserts ' 

Hosts nf Protozoa, see Glossina, 
r .Mosquitoes, Ticks, 'etc. 

Tnsccta, 7*3 

Insectivora, Trypanosomes of, 40ft 
Insects, Hites and Stings of, Hashes 
due to, 151(1, 1517 
in the Eye, 199^ 
as Food, «.*4, 96 
Injurious, 117, 123, 124 
Parasites of, 3O4, .see also under 
t Names of broth 
Insliup, 1700 

Insolation, see lleat Stroke, 1441* 
Insurance 

Kejections, Causes for, 132 j 

Risks, 132, 133 ’ l 

Intermediary Host of Animal Para- I 
site, 115, 11ft, 873, 921 
Intermediate Host of Aninal Para¬ 
sites, 873, 921 ! 

Infermittens, 1129 ! 

Intermittent Claudication type of 
Subtertiau Malaria, 1179 


Intermittent, continued * * 

Fevers, 1137, *464. 1526, 1538 
Chronic, 1530 # 

High and Low, 1530 
Malarial, 1129, ^526, 1529 
Non-Malurial, High and Low, 
1464-6 
Septic, 1529 
Malarial Otalgia, 2013 
Tick Fevers of Wyoming, 1349 
Internal or Cavity Myiases, 1622, 
CA 1688 

Tedfours, Nematodal, see Nema- 
V^^jtodriBBption, passim * , 
Intertrigo, 

Blastomycetica, 2092 ''», -pS’ 

Saccharomycetica, 2047, 2092' 
Intestinal AnguilluloSis, 1758 
Billiarziosis, 1864 
Coccidiosis, 475 
Fevers, 1382 
Helminthic Fever%. 1520 
Invasions, 1752 

References, 1778-9 » 

Indigestion. indications from, 
if 32 , 

Infections in Enteroidea, 1523 
Myiasis, 831, 854, 900, 905, 1841, 
1863 

Oro-Gastro, 1222, iftzo, i(»2i, 

1628 

Ncmatodiascs, 1758 
Obstructions, 1739, 1753 
Oro-Gastro-Myiasis. 1222, 1020, 

1021, 1628 
Polyparasitisin, 177ft 
ltefeienccs, 1779 
Sand,1739 
Schistosomiasis, 1864 
Septicaemias or Toxaemias, Hel¬ 
minthic, 1520 

Symptoms indicative of Derange¬ 
ments of Alimentary* 
Canal. 1520 u 
Tandy ses, ftoi, 1758 
T rema Lodiases, 1732 
Ulceration. 107ft * 

Worms, Infections due to, see 
* Helminthic Infections, 
Tox.emias, rtt. 

Intestines, the, Remarks on, 1739-10 
Intoxicants, see Stimulative Poison¬ 
ing. 174-8 

Intoxication**, *• Tropical, sec Chemi¬ 
cal Onuses of Disease, 
i6x 

Intranuclear Centrosomc, 381 
Intussusception, 1739 
Invaliding, 130^ 1227 
InvertebrateParasite's of, 470, 534 
Iodine for Snakc-liitC, 278 

€ 
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Ionization Jot Pyorrhoea alveolaris, 
l ¥° 

Ipecacuanha, 28, 1834-0 
Xpoli, or Ipuh, Arrow-Poison, 181. 
184, 185 

I poll akcr (Malacca), 183 
Iridacea, Poisons from, 164. 167 
Irido-Cyclitis, 2006, 2007 
Iris, Aftections of, 2003, 200O, aoio 
Iritis^ 2003, 2006 
Malarial, 2004, 2005 
Secondary, 2005 

Iron, Sulphate, Cattle-Poisoniftfe by, - 
t * 

Irregular L0w FeVetr, 1363. 

' * Subcontinuoua Quartan Fevers. 
1157, 1160 

Irritants, Abortifacient, 170 
Irritating Larva 1 
Coleopterous, 2208 , 

Lcpuloptcrous, 2208 
Ischiopagus* 1956 
Ischnocera, 731 
lslaifd Disease, 1350 
Isodvnamic Law of Rubncr. 07 
Iso file lira, 890 ’ ' 

Isosoma grande, 2216 
tritici. 2 Jib 
haspora, 473 
hi gemma, 473 , 475 
hominis, 473 
Isotherms, 39-41. 02 
Itch Ihe, 2200. 2217 , see also Scabies 
Burley, 2210 
Hicho-Colorado, 221 4 
Cooly. 353 . 73 u - -- 47 . 2248 
of Feet, 2214 * 

Copra, 720. 7304,2200, 2214. 2215 , 
. ■ 2248 

Cotton Handler's, 221 j 
Dhobie, 1007. 2040, 2042 
Grain, 2200, 2216 
Grocer's, 729, 2214 
Grortnd, 553, Gfty, 1763. 1771 
Guano, 2214 • 

Straw, 221G • 

' Vanilla, igi, 221 1 
Itch Mites, by 1, 729, ^1* 2217 
Ixodee, f 193, 710 

Jxodeu, («»3 • » 

Iiodei, 709 

hfodes, G93, 710, 711, 720 
annulatus, 714 % 

autimmalis, 722 
bovis, 714. 155/ 
camelinus, 724 
erinacei. 722 • * 

hexagonus, 700, 722 / 
leachi, 719 * 

marniorata. 7x0 

moubaia, 70G 

• 


I Ixodes, continued 
I poortmnm , *723 

j reduAu*, 722 
| retxculatus, 71ft 

ncimis, 217, 487, 49*, 700, 720 
, *■«/*«. 713 

sanguineus, 713 1 

| sexpunctatus, 722' 

| Ixodtda, 6 

Jxodida, 217, 694, 69ft. 709 
/Ixodxdea, 710 

■Jxadiden, 709 , / ' 

* IxttdiduibW, 7 °$ « 

Ixodindi iflyn.), 709, 710 
Neumann’s Classification, 701 
Txodini, 709 

Ixodoidea, 215-17, 691, 692, 698 54?. 
Importance of, in Tropical Medi¬ 
cine, O03 

Parasitic on Man, List, 700 
References, 229, 741 
Ixodioplasma, 492 
speciftcum bovum* 49V 

a 

Jackal-bitk, 151 
Jacquima ar miliar is, *188 
Jadarf, 148b 

Jfik-Fruit, Falling, Traumatisms due 
to, 15b 

Jamaica Dog-wood, 1K8 
Jamaica, Vomiting Sickness of. 174, 
12 13.1605 

Jamau Dyscharngan, 2103 
! fanthmosoma lutzt, 81)0-7, 1033 
| Janus or Synceph.ilus, 1058, 1959 
j jafM.ii, Diets «»t Workers 111, 99-100 
Diseases nt, I 22 
Medicine in. 5 , <» 

]a]KMiese the, 55 . 

Japanese River Fever, 7 2ft, 1347, 

1350 

i larxit, FI, 1948, 

, fatropha, 104, H»i», 171 
curt as, ib^, ib<^ 
mamhot, 172 

ureas, 2153 * * 

var. stimulosiit £ 159 
Jaundice, 3*19. 151ft 
, Diseases lh which prernt 
Ai ute Fevers. 1319 
* Blackwater Fever. I2<6, 124,2. 
i 1221 

Pneumonia, 1307. 1308 
Kelap^ing Fcvei. 1313, 1317 
Woolley's Fever, 14*17 
. Yellow Fever,• 123ft, 1237 
Varieties 

Bacillary, 152^ 

Camp. 451, 453, 1501! 1507, 
i 1508 , 1509, see also 

1 Icterus Castrensis I evis 



. ava, Fi&h-Ao&iin* dC?8S 
. ava nose, the, '55 ' ■ 

Jeanselme’s Nodules, 2260 . ,, 

Jejen, 805 

1 eUy-Fish, Stings of, 203, 204 
' erks, the, -198ft 

’ esuits and Chinese Medicine, 5 
ettntura di 5 jple 1700 „ 

’ eun-Chpnn, 172 
ewish Medicine, 9-10, 13 
. igger (Chigoe), 24, 123, 124, 282, 

285, 857. 888, 2210, 

see also Dermatophilus 
penetrans 

Jinja, 410 
Johannseniella, 805 
jeant Worm. Parasite of, 2216 
Joints, Diseases of, 1967 
Jn-ju, West African, 3 
JuhdLce, (>89 
Juliformia. 689 
Julm, londtnensis, 1641 
terrestris, 1641 
Jumpers, the, 1986 
Jumping (Disease) or Latah, 1983 
Leech, 088 
Jungle Fever, 1129 
Juniper its Sabina, 2153 
virgtniana, 2153 
J upuiala, 1700 
ura Trpo, '69 

] uxta-Articular Nodules, 123. 1093, 
1065, lyfih, 2041. 2139, 
2247, 2260 , 

' — 1 




asset'See *,vnfin l in „ 

Purpura Eruptions irt, 

■Spleen in, 1904 
Symptoms, 1837 
Canine 374-5, 877 , 1299, 1103 
Cutaneous or Dermal (Oriental 
Sore), 378; 380, 2185 , 
see also Leishmaniasis, 
Dermal 
References, 2197 
Indian, 20, 28 , 372, 373, 1670 

References, 1307 

Infantile, 1299, see also Medi¬ 
terranean, below 
Mediterranean. 1289, 1299 
Aitiology, 1299 

Causal Organi'm, 374, 883,1289, 
1209 ,1907 
Climatology, 1299 

Complications, 1302 

Course, 1300-2 
Definition, 1299 
Diagnosis, 13^2 
Differential, 1302-3 
History, 1299 
Onset, 1300 
Pathology, 1299-1300 
Prognosis, 1303 
Prophylaxis, 1303 
Keierenccs, 1307 
Reservoirs and Carriers, 883 
Symptomatology, 1300 
Synonyms, 1299 
Treatment, 28, 1299, 1303 


KAniTRK, 1589, 1590 
Kahyles, 'the, 46 
Kaffir Milk-pox, 1491 
Kafindo, 1698 

Kaju hita-buta Poisoning, 2163 
Kaju-rugas Poisoning. 2163 
Kakliyers, the, 49 , * ! 

Kakk£, 1671, 1672 
Kaki-Iom-but, 16) z 

Kala-Azar, 287, 1141, 1x89. 1289 , , 
2180 | 

Anaemia in, 7903 


Tropical, 1289 
.-Etiology, 1291-2 
Blood in, 1293-4 
Causal A«ent, 363. 883, 1289 , 
i2go, ,1291, 1297, 1290 
Climatology, 1291 
Complications, 1295-6 
Course, 1295 
Definition, 1289 
Diagnosis, 1296 
Differential, -1296-7, 1302, 

1305, 1307 , 






i.V UliA. 


2J53 


? i> 

KaLvAzar. continued 
Tropical, continued 
Diel, 

History, 1289-91 
Incubation, 1294 
Mnrhul Anatomy, 1201 
Onset, 1205 
Pathology, 1292-3 
Predisposing Causes, 1292 
prognosis, tit )7 
Prophylaxis. 1298 
Kosorvoirs ami C irriors.V 363, 
4T 883 * ‘ 

Spread. 363, 883, 1292 
Syin pt*malo!ogy 1291 -5 
Synonyms, 1280 
Treatment, 1291. 120/8 
K.ila Aic.us, the? and I’scmln-Ivala 

■\/..ll's, 1 iSi ti 1 *03 

Kula Dukli, 1289 . 

Kula | war, 1289 
Kalmucks, ttie, $3 
K.iltcs Kielier, 1129 
Kairibrnn I'ever, 1129 
Kamemus, Vegetal Aphrodisi.ns oi, 
117* • 

Kamerungoschwidsi c, 1972 
Kamnloma, 1876 
Kiodzera, 1260 

Kipusi’s Disease, 88. r/u. 220 j 
2 206, 2281 

Karahin, 107 

Karan" gala I. 204 

Kara kisl. Venomous ‘-pidi-r, 213 

K.irens, the. 54 

K-irvolvsits, 17S 

Karvosomr. 290. 291 * 

Kaslniun Kan* iv, 

KiKiVun.1 Disease, ,8,s. 595, 1589 
Knologv, 15 it. 1591 
Vuiniai Kcseivons 1391 
I'ms.il \geni. v>- vii 1)89. 1 S9". 
1591 


Cliiu.ftnlugy. 159"* 1 
Oompheations. 1391 
Delimlion. 158*1 
Diagnosis, 1 ->9 1 
Disc iso r<-,eml>lm<; f.M. • 
IllstolV. J 389 90 

Morlml Vmtoniv. 1 yn 
•utjiologv. 1591 
Moguosis. 1593-1 
Soplivl IMS. IV»| % 
ti-fen-in os, 1 .->91 
Stages in. 1 592 *’ 


Svinptoinatologv, 1 ^91 2^ 
Synonyms. 1589 
Troitmoni, 1 59} 

Varieties, T 592-1 
Kataynmti nosoplu»'<i. 592 , 15**0 
Kitipo, Veiuiniou*- Spulev, 212 


ft 


Kaumpuli, 1416 
Kawa, ji 70 * 

Kawain, {76 

Jvcdani 1 > isca.se, 1350, see also 

Tsutsiigaiuushi Fevei 
Ki Jinn I'mitci. 72(1 , 

Kedrowsky's (la-prosy) Pacillus. 1647 
Kcnrcenagoali, 211% 

Kci-icnagrali, 21 an 
Keloid. Anncul.ii 20/r' 
rationing, 2239 40, 2241 
Kend it’s Disease, 1*22n 
KoiumIis, Anow-Poison of, S85 
Kc amh-l's Syyiptom, 1273 
l\«-iatitis, ioi»t, 1:006, 2138 
Demin Uca. 2001 5 
| M irginails siipei in ia!is. 2005 

P.iicm hymatosa iin niuscripta, 
2ou> 

1 Milvi tenuk1 r, .-onj 

I ’mill, 1(1,l. 209 ', 

Punctual lrpios.^ ly-jo 

KeratoiJermia, 2250 
('nhi.ita. -A57 ' 

I 'ii lu till a. 2257 • 

Symmetrical. of ilic 1-lxi 1 enut ics, 

2259 

IMmtare Suliatnm, 2237, 2258 
Ki-r.itomvi osis 1113 111 t. 2008 
As pci gi lima. 1031 
Keratosis, 225O 
P.ilnians, 2257 
Pilaris, 123 
IM.iiit.iris, 2257 

Kerioii, lonj. 1003, loiio, 2037 
Ii.iiIm-. 1 n.»S, 2i*|| --03s 
(Vlsl. 1001, 

Kc Aim's Sign. 118 5, r | s . 131 j, 1 32 |. 

* ' * 528 

Kiin'..ia. 792 
K Inn si van 27 

Kli.irtimim-nsis P.ireiMencus. 1 joti, 
lpns. 1412 
Khas, the, 54 1 

Kho-sani Powder, iKtfi , 

Kn>gcha afrit nua 188 
Ki mo. T535 
1 King Cobra ^17 

Ktnctmnnlt i:-. 51". 3D 3 n. 

• MM. 

Kinnup Poisoniim, 100-7 
' Kirgliizes, the. 55 
Kinuagras. 211(1 
Kiriideo. 21P0 

Kitajima’s l.,iche s>- warn k/i.\S erum, 
*•273 
Klimafiehcr, 1129 
hfrnttf'lula* 7»i2 • 3 

* Klossi'i. 17 ( •* 

K/os*iclhi. 471 

, Knokkrlkoorts, i2jj 
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Kwh's Bodies, 490 
Kohlbrugge's (Hyphomycetk )i theory 
ot Sprue, 1781 
Kohler, Tropical, 7(1, iqKi 
Kola. Nut, 177 
Kolatmn. 177 r v 
Kombi Arrow-Poison, 182 
Komlah. Venomous Caterpillar, 22a 
K6nje Marree, J200 1 
Koormat, 235 
Kopts, the, 47 

• Korean Continued Fever. 1.155 
Koreans, the, 55 
horis, yi *2 

Korsakolt type of Suhteitnin Malaria, 
1J75. 1170 
Kosharrhldki, into* 

Kota-weu, 14 1(1 

Kmisso Flowers for Tfeniasis, 175 t 
Kpwesi Kate, 51 
Krahhca. 005 
grantlts, iio; 

Kraetze, 2217 
Kraits, 24; 

Kra-kr.i, 2055 ■ 

Kreei-hkrankheit, i<> 19 

Krempf's Splenomegaly, 1305, 1308 

Kreotovismus, 195 

Kru Race. 51 

Kubisagan, 1982 

Kuuteh Fly 8n 

Kurloft’s Bodies. 132, jm. 457. 

I .»02 . 

Kurrakau ficreal), isp* 

Kunmegala Fever, 11 29 
rivers. 2021 

tvussmaul's Coma, 1024 

Subteilu.n Malaria resembling, 
1171. 1174 

Kwan's Fluke, 508. 569 , 1752 
Reference, 50 \ 

Kvass Arrow-Poison, lh.j 
Kyoto Fever, 1 j(>7 

Laa Li:-ne’ulo, i2f>o 
Lalxiratories in Bntish Colonies, 20 
laboratory ivork in Diagnosis, 
\ I 5 II- 12 . A 5 V 2 

Labouibrutaits, 085 
Labvriglh Quinine-caused Hyper 
snni.i of, 2013 
Lacerta agih *, 355 
Lucerter, Ha*mogregarines 01,437 
Lucerulvi. 2 \ 2 . 278 
References, 281 
Lachcsti 250 

Venom, 250. 2fio, 289. 200 
S 3 rum loi, - 273 
Species 

amimallrnsis, 250, 25O, 250 
bormcnsis, 251 


I 

I 


Laches is, continued 
Species, continued • 
flavovindts, 251, 259 
grtimineus 

Venom of, Antisera Ineffective 
lor. 272, 273 

lanccolahts, 250, 251, 253, 259 
mat us, 251, 487 
sumatranus, 251 

Lachrymal Concretions. 2008. 2009 
Sac, as source of Eye-Infection, 
2002 

Sporotrichosis of 2010 
Eirqucr-Poison. 191-2, 2167 
Lacquer Varnish, action 6f, on Skin, 
2151 

Lactation, IVolongiyl Anaraia due 
to. 1903 

Lacteal Fever 1948. 1951, 1053 
Laily Health Visitors. 105O. 1959 
l.ielaps , 093 

echidntnus, 4S0, 483, 093 
Ldintopsvllu, 8511, 8(10 
theopis, atm 
ilcofratrep. 77(1 
Lalte. 2^5 '• * 

Ei Gale, 2217 
I agenatm vulgaris, J90 
Lagm hnlascaris, <123, O53, 657 
Kelerences, 0b2 
Sjiecies 

tumor, f>23, 857 
Lagophthalmos, 2000 
Lahooli, 1700 
Eiliore Sore. t?8 
Lalaiigola. 12(10 
l.aniblut, -jf»<». 1833 
intestiuulis. »8 

Kimh's Auli-Snake Venom Sera-, 
27^-3 

7 anmlihratichtu, 890 
l.annts. 7O7, 768 
L'cnicttlaius, 881 
infect fins, 882 

megisius, 388, 390. 427, 420. 768 , 
* 881. 882 1283, 12S8, 
sordida, 883. 

Land Leefflies, bS* 

Wind, the. Si 

LSnirani hi’s Lalniratory Trypano¬ 
some lnfe« turn, 1250 
Langhan's Cells in la'prosv, 1651 
La 11 kestei ella »4 78 
ranarum, 488 
tntoms, 488 
Lankestmu, 471 
I.ankoides, 935. 938 , 13b*. 140b 
1 evloHcnsts, var. A and B, 038 
gmtnitensis, 038 
madam pen sis, 938 
pyogenes, 735. 93 s 
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Lanolatcd Jiced-Lymph for Varcina- 

. **•«. M 93 -H*M 

Lanthanotidee, 27a 

Lanthanothis bornecnsts . 279 
ljaos, the, 54 • 

Lapovtea, 2158 
canadensis, 215? 
crenn/ata, 2158 
stunnlans, 2158 
Jm/'/xi majus, 2152 
officinalis, 2152 . 

i^iipps, the, 55 “ I 

Larrey-Woil Disease, 15,05 I 

l/irva Migrans, 1039, 2208 

Dipterous, 771, 893, 1O31 
passim, 2207-8, <.rt- rt/so 1 
Mviasis, 1619 
References, 2221 
111 Kur. 2011 
in It ye, 2007 » 

Hcrpetuinouads in, 41*5, 5117 
Larue idal Fish, $89. 1208-9 
Larvy ides, 1208 9 

Larrnhlariii, 873, H9O 1 

I. iryiiKe.il S 1 iidor.JLud|f uiivcof Dipb- ■ 

l lien.t, 1*21 | 

L/irviiK, Inflammatory and other | 
Affections ol, 187., sqq. , 
l.asianthus flavcsccns. 1 81 
IM&MSiphon enoiephnlus, 187, i«»o , 
speewsus, 170 ^ 

Latah, j«)8i, 1983 
.Ivtiology, 1983- \ 

Wlu-d Complaints, 1980 i 

Ohmitology, io8? 

Definition, 19S3 
History, 1983 
Medic o-Legal Asjfrrt, 1087 
• Prognosis, 11)87 
Sy 111 ptornatology, 1984-0 
Synonyms, 1983 

Treatment, 1987 ; 

Varieties, 1 980 ! 

Latent Malaria, 1x42, see* also 
Malyxia ] 

Plague, t 418 , ser also Plague 
Lithyrin, 190, 197 • 

Lathyrismus. 11)5, 196 , io8?< 

References, 202 

J. athvrus aplmra, mo 
nceta, ion 

'at Vine Hum, 19O 
salivas, 19O. ii)S ■ 
tuberosus, 1 90 , 

Latin synonyms for linterio. 1303 
Latinsmo, 19O • 

Latrines for Ankylostonui&is Prophy¬ 
laxis, 177,2 
Latrodecius, 212 
mactans, 212, 2H| 
scclio, 212^214 


Laurer's Canal. 537, 35 8, 5 6o, 563, 

. • • ■‘ 571 . ‘> 75 . 5 ««. 5*2 

I^tivtTiUi, »*icHirer-lounrit-r ot Tropical 
Medieint^ i(», 18 
Laveranui, 504, 617 , 1219. 1273 
danilt-wskyi, 513 • 

malarup, To, 3*1, 5I2 , 513. 617 , 
88<), Li2g, 1130 sqq.. 

n A .1145. 1148. 

1152 * qq., 1K*>, in>4, 

iu»5, 1107, nb8, 1179, 
1182, 1201, 1^02, 121 t, 
i-ij. i-iS, 1221. 1830 
Crescent tiodies in, 518, 1130, 
1201 2 

ranuntm, 48K 

Liveranie Dysenfory, 182,. 1836 
References, 1803 
Lead-Poisoning, 170', ih«i 
Lebbre, if>44 

Leberahzess, Tiopischei, 19m 
Lecithin, ft o • • 

I^eeeh-Bite ny relation to Clous tro- 
picuiu, etc,, 685, 2182 
Leeches, 083 * 

Parasites carried by, 337, 338, 

3 f, 5 . ,b s 8. I8y. 304. 395 . 
» 307, 308, 400, 401, 480, 

480, 4H8 
Jumping, 088 
Marine, 488 
Medumal, nSo 
Water, 081 

Invasion by, 18S0 
Leg(s), Barbados, mn> 

Coe bin, 1010 
lilephant, inio 

KTcohaimusis of, 1595. 1597, 16 U 
Clalle, Kuo 

Purulent Folliculitis of, 2027. 2029 , 
203O 

References, 2038 
Ulcerating Nodules of, 1101 
CIterative Disou& of, 123 
Lager’s Disease, 1309 •' • 

l-egumes in Diet, ip5 
hegumwpser, 1 Xcnnatit is-causing, 
e 153, -2154, ^159 

Poisons derived from, 103, 164, 

• *107. 172. 178 i*i. 184, 

188. 189 

L'heclaiipac liana l, 1824 
LiMshmau Nodules, 2165 
Irishman Ddnovan Bodies, 1323. sec 
m Leishmama 

Leiskmmua* 20, 358, 359, 360. 301, 
869 , 4oO. 490, 1329. 
I 53 L 2 & 35 - ao^.^kc^ 
Insects Carrying. 23. 375.'37‘». 377. 
766 

P.ithogenicity, 369 
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Lcishmama, continued 

Keferemes, .j02 < 

Sjx*( ics 

itrnzilu wm'. i '/«> 
d<moi'ani, -<», -i 2 j. 200. 370 , 372 
* 7 S 37 ‘>. 7 " 3 . 7 M( *. 883 
i 280. 1200 12m, 1-207 
i.«j*» 1305, 1837 i« k» 7 
_»in7 jr.so 

'v.ir.rtrifulmlai (Midan sjx-i us), 
<«»•»-;«» 373 
furnin ulosu, j;.s 
nifuntinn 20, 2t (no 373 , 3; 7-0, 
8t\j, i«i"7 

uilotnu. 217.' 

Iiiif'ir.t too 378 , Jii>», -’1117. 

21 ,1 ’21, > -17*1 2 ICO 

v.u tii.icruuit'i. 51111 (ho, 1,111 

-1 / - -■ 1 7 ** 

\ar l').i >hn ;sn 2170 
Lei.shmuiu.i ITit.tut 11111 An uni,, 1 _■<»1 
Len.tini:mia-li*\i ’it■liu-'- in 
Leishmaniases, 1280 ■//so Kill 

\/.u 

2178 ‘i 

Synonym,-., 217.1 
Ti eat mem. 2170 

Lwshni.uiifisis 

•Ltiology, w e J ci hi>>,initi -ihn,-i 
Carriers <1ml Resei voirs, 88j 5, 

JI'lS 

Clim.ilolngv. in. -ci V.iuoie 
lupus 

I ii'finitit m 2175 
In.ignosis, 21711 
Uefei ernes, iv; 

Synipi*»in-* 1 • »l»21780 ithf! .if 
1 ni /■ ff 1 in 

Synonyms 1 280 1 .•«»< 1. Ji;i, 

i=n'». -17®> 

'treatment. >oj. .• 1 ;»* 

American, Mm n-t'iit.iin 011s N.isu 
Or.,1 (Ksjmiuli.i. q i 
505 1711. -2103, 2175 , 
’ 21 So, 2t Wr , 

Keteren* es. 21 if 1 
Treatment -28 1290 , 2i<io 

(‘..inicii >% 1 217 =7 ■* 

<-11111)1* 371 <7 , 12*)'i. I,<0{ 

I >crn..i 1 hi Cnt.incf'iis Mii2ci1i.il 
Sure), -20 120, 50;. c,; 
5711, 380, 882, >. 

2165 ^ ■2i(’>7-s. 2171, 

■217^, 2 I >Sf 1 ,'IMi, 210 " 
^Keferemes, -21 <17 
^Transmission, 2i«»o, 21OU-70 
Ti-cat nient, 2171 5 
Varieties, 2171-1 

Indian Oro-Pharyngeal. 2 ids, 2179 
Lei.shm, 1 nit Dysentery, 18-23 1837 
References 1867 


lemmings, 1115 

Lemon- Juu o in , Jii< ho, 1871, 
1S72 

Lent l‘c\ei, 1302 

Ifl'lll I (’ll. 2'28l *■ 

I.t (•idnf'ht/inim, 750 

hniiioiItthi, 73<j 

1.1 I'idoJ'bvton, 1017. 20O5 
l.i-|>idujiliyi(isis, 2000 

/c f'idoptcru, 7jS 

inlestatiun l>v 1(1511. ir».jo 
\ enoinoiis Spec H*s. 21S, ^22 3 
Keleienu-. 22n 

Lepuloplerons Latin- irritating, 
lVrm.i tiles' due to, 

2 .MIS 

cl 7 , 

1 ’j‘ldntu. cl 7 
he 1 ’il.i. 203*1, - 0,, < 

/ , j niiih, , 'H | 

Lcpullirix (ilise.isei, 2nu 
Tropn.il, 2101 0 

L< pi.1 O lls. 1031 f 

1 t-pr 1 11.ill* .1 M.ii-lii .1. 17(10 

M.null i Nu.c-t In-in a. 103 j, 1659 

i lltx-l 1 lllus.l 1031 
la-pre. L.i. 1 • *11 
Lepmnia io-,i 
Lepruni.il.1 in Lung-., i('133 

1.1 proses, 170(1 

Japiusy u, 11. 1-. '105, 1644 , 17**1. 

111'' l. 2117 

I'lii'li*gy i.-ii?, 1647 
IIlmill 1 11 1037" 

(’.III .« 1 < »l t*. 1 Ill 111 , 22 , Oils 

. 10jo, 1644 in|ni(7. 

1 * *->S 

Clmi.llolligx* 120, UJ, jj; | 2J, 

1646 

('oiuj)he.itioiis luiij 
(Ji nl.i’-, -2110I1 
Iii-lmitiou, j(i|.| 

1 n. 1 gnosis. 11.03 j 

jnlUieiiti.il 1 yi/i iMi|, 2 *iiiu, 
2250. 22 JJ. 22 | | 2232 
History, 1 (• j | 0 

1 |yp»*i 1 .* Miosis, Non - tullii I'l.n, 

0 in "2 2 _,(1 

llVpCI pigllicill.lt lo|| in, 22 {2 
7 Illicit ion pinlilcue , ln-.ee 1 \ ei - 
lois, etc 752, 81*; 870 

OciiS, I 5-)ii, in | j 1 1 1 |s 
•«iq . -221 3 
Ker.ilusi-s oi -2237 
Mori ml Aimtomv. 1(152 5 
Pathology. j (150 2 
Pi "gift Ms, ll)(|.J 

1‘iophyl >\is, j<> 17. lfi.pj 1666 
References 1 (1(17-8 
; Symptomatology 1053 .j 

I Synonyms 1(11.1 



INDEX 


*357 


Luprosy, cewtiv ted 
Treatment, 2157 

Chnulineogra Oil. 1665 

Nristin, 1600 

Sodium I'lyiHitMuI.itc, ioo-, 
Uihlii al, 10, • ? ?5 1011 
M.icuJn An.cstliolii. if';, 1. 1659 

Mittal, if»f>? 

Nurvc, 105*1 
Nodui.ir, 1654 
v imiK«h 1 1054, 1659 
Tulieiviil.ir, 1654 

1 - 2 .ir ('iinipli* .iiimi'. .mkI Ml'1 
turns 201 ? 

Kve-alUa turns in. 1051 ../fl, 2000 
Urine fu, 

Lrprntu Fever i 515 , 111*54 
I'.itilius. Anulrcsjs 111 22.* 1 
UluTs, 21i»o 
L'f'lui, p, 77 ?, Si j, 823 
Lr}>h s. *23 • 

si nhtfi lititj s.* j 
siri'i i'Mf, S ■ 1 * 

L 1 it * ,f f s 1 ,1 („nta- 

/..■/»/'>( unr 1, 7<»»» 

("ill, it , 7(1" *>2 
l.t j't'U on i/i,, Sitj % 03 * 
hr . • 1 , S'»? 

. Hti I fit fails So? 
nn‘:ui\, sn; 

/•i 7 Vsw S* 1: 
l‘turir So? 
sn^firi. So? 
l.u-irn s. So? 

l.-l'I-i 1 01 is ti . •■{// i/(ts ;; : 

/ 1 /'/I’./. r«, (».:?. «»2j. 628 
,nn>nlniii 21,, . 

I lilt still ll-s (»-’S 
nullvi, i'. , 7 • 

hrllin. 02? 628 
KHi-m-ik 1*. 0S1 
I.-'hlonn/us, :o"S 
/ rphnnoHiis ? A ?"• 
hiit\(Jtln, ?v» 

iW'/'/d/ii', ?5>» 
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Leukasmus, Acquired, ill 
Congenital, 2230 
Lewisonclla ( Trypanosoma ), 401, 402. 

408 

lewisi, 402, 408 
Leydema genin' 1 para, 32b. 327 
Lice (Louse), see also UiPmalopmiis. 

retlu uli.J*kthirtU6, t’olv- 
plax, etc., 542, 608, 7">j, 
752 sqr., 895 
Bites, 218 ' 

Instruction of, 9, 1338 sqq , 1/503 ! 
Diseases and Parasites lamed 
bv. 30. 44 -- 4 M. 47 ( *. 1 
757. *> 97 , 017. 920, . 

1308. 1309, 1 520. 1329. 
M.U, 1332 . 1423 . * 527 . : 

10/50 

lilting (Mallophaga. q v ). 740 
('mb. 757 
Dog, boS 

Plant-infesting, 701 
Pubic, 757 

Sucking ( AnoplUra , q.v.), 749 
Wall, 703 
Lichen, 22114, 2272 
Acununaius, ’i 590 
Convex, 1407, 2247, 2251 
References. 22(13 
Miliar Pruriginosus, 2225 
Nitidis. 2273 
Pilaris Convex, 2251 
Planus. 22j9. 2237, 2204. 2272 
Scrofulosum, 2277 
Spinulosus, 2272. 2274 
TrOpiUlS, 222_-> 

Urticatus, 2217. 2207 
Lichen Vaccine, 1490. 1310 
Lichemfication, 2252 * 

LicHheimia, 97.). ibSo, 1891 
corymhifera, 974 , 97b. 2011 
ramosa, 974 , 2011 
Life Assurance, 131 
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relation to Knlem .1373 
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Lile, Tropn.il, Pitiless ior. 127 
Referent os, 1 4 j 

Ligation lor v’oisoued \rrow Wounds, 

181 

Light, :w Causing Disease, 8b 
Kye-lujuries Irom, 2004 
Tropical, 8(1 

Light-Keflex, loss of, in Sleeping 
Sickness, 200b 
Lightning-Stroke, 142, 14b 
Ligula inansom, bob 
Ltguliiue, boT, bo ^ 
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Limacodides, 2208, 2221 
Ltmatints, 790, 801 4 
Limatits. 801 
hmux, 322 
agirstis, 355 
amcebtp, 322 
J.iniHtra, 89-2, 8(14 
hinmlis. 892 
ouhonensis, 892 
stfignuhs, 892 
trmicalula, 892 
riiitoi, 892 
Limnauda, 892 
f.ninitiHs, 083, 686 
l.iHiHolnlella, b8b, 687 
australis, <187 
gmiidis, 087 
mcxicana, (187 

I.miasma pUHitiprums. 898, 900 
l.matrtr, 2153 

Linear Whitening of Nails, 2283 
Lingua Nigra, lobi; 1074 
Lingual Allections, inbi, 1074, 174b, 
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l.ipaptma, 833 

Lijis, Affections ami Diseases of, -2284 
Cancer of, 17 41 
I’seudo-Colloid of. 174b, 2-284 
Seasonal, Recurrent Ulceration of, 
• 174b, 2284 
l.ipurus buntlii 730 
Lithium Antimonyl Tartrate, 28 
Lithobndee, 740 
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LiUiobius, 740 
forlific itUs, 740 , 1641, t88i 
melanopT, 740 , 1641, t88i 
Little Fever, 1^403 
Little House-Fly, 904 
Liver, see also Hepatic 
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15° 7 . I 5 ° 8 ." 1906 
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Malarial, ujoO-y 
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ranitmin, 413. 321 
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Iropnahs, 402, 318 
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I Vi tif".yliti, b;>5 
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Reinfect ions, 1183 
Splenomegaly. 123. 1523 
Surveys, 1200 
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Malassexm , 1077, 1097 , 2078. 20110 
Dermatomycosis due to, 2041 
Spec ms 

furfur. 1007, 1099 , 100N. 20S0 
tmpini, 1007. 1099 , 2o.|i, 2071 
207(1. 2080 • 

versuotnv, 2 070 
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vera, 1700 
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della iMiseria. 1700 
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Malay Hug, 708 

Malaya, Arrow-Poisons of. 184-5 
Malay Race, 54, 55 
Malay States Fever, 1355 
Male Breast.^Hypertrophy of. 1030, * 
Generative System ,1 hseasesol, 1038 
Male Ferr* 10.30. .'.re also lihx was 
Malignant Bilious Fo\er, 1216 
Fever, Causal Agent, 502-3 
Pustule, 1510 

Tertian Fever, see Malaria, Sub- 
tertian. 11114 
Tumouis, 1074 
of Connective Tissue, 2271 
- Epithelial. 2277 
Ulcer (Oriental Sorel, 21‘>5 
Maliophaga, 748, 7 jy, 760 
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Margar opus, jgn tinned 
annulatui ,. Tom tinned 
Varieties, continued 
calcaratus. 715 • 

caudatus, 715 
dugest, 715 
microphtlis, 715 
deioloratus, 454, 698 , 7 H- 715 
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Marshall Plehn's Dots, 1141) 

Masai I taco, 47 

Mask. Tropnal, 2233 * 

Masked ling, *707 • 

Malaaa, 1108 

Mask*. use t»l, in Plague, 1 3 55 
Mastigotladium blochi. 1123 
Mastigaphara, jtn.•2yo* 207. 330 
DmiblluJ (lener.i, 300 
Morphology. 3 .pi-1 
Itufeivuces. ^V'-7 
Sub-Classes, hi- a 
Vaginal, lyp» 

Mastigoic, .Hi • 

Mate, 177. 178 
M attar 1, 17 50 

Mauling by Wild Beasts, 113. 147 
Maurer’s Dots. 57 / , 1117 
Mauvais Dartie, 1700 • 

Mavtlv Lirv.e, 812 
Maya Race, 5b. -77, bo 
Mazumorra 1703 
Mazatee. the, 5b 
M’lietalala, 132b 

Mlxiri of Dromedniies. 410. 417, Sid 
M'Bmufclon, African Ordeal-Poison. 

178 • 

Mbwa Fly. 811 • 

Meal-Broth Beetles, 805 
Measles, 113. 120. 1488 , ^07 
Diagnosis, 1513, 1315 

Different ml. 1230, 1253* lyw, 
, 1 191 

■ Wash, 1513, 1515. 1-317 
* Virus, Filterable, hi 
F ever resembling. 1471 
Haemorrhagic, 1*401 
Meastocirrus fordi, <>03 
Medieval Medicine, 1 1 • * 

Medical Methods, Mosaic, o-ro 
Missionaries, 5 • 

Medicinal Leeches, bSb 
Plants, 4 


Mediuuc 

Foundations* 1 >i 

Aucdvi, 6 sqq.. 2111. 21 n, 

! Mefhiuval, 13 

I Modern, 14 

Primitive, 3 
! Troph al 

K.irly, xb # 

Modern, 10 .<\qq 
Referent es* 30 . 

Mediterranean Fovei, 932 ,1337 15m 
Kala-Azar. 37 j, NS 3. m#,, '^99 
1007 

Ueiereiu es. 1307 * 

; Meeta lush, 1 
Megalomiirphtr. 212 
j Megarlnmnrr, 7N0, 790 
! Megaspoies, 2057 • 

1 Megasttuna, 3(1(1 
Mel.incholia, 132 |, n,Si 
1 \leluncuHialcs. 1030 
1 Melanesians, the, *40, 33 
, Melania. i*. 573, 894 ' • 

; hastuta. 8yi, 

■ libcrtnui, Syi. N<j | 

■ Mrlamidfe, 8*>i • 

I Melanin, 87 

j Melanoi hroi, f 3, 46-7 
i Melanoderma l’cdu ulis, -2201 
Mctaiwleslrs, 707, 769 
uhdnimmilis, 71 nj 
mono. 7 >»t 

Melammyi I11.1, 2222. 2236 
I'.dulwinis, 223(1 
j Melanosis. 87 
Melanotic Cai< inoimi, 227- 
Melaiiuru Fever, 1210 ‘ 

Mel*isma Solaie,.2231-2 
Mrhtini/ituer. 1(14, mo 
M chant Inis, it* j, 100 
major, ibj 
Melwoocta. i(> 3 

Poisoning by 104, mn sqq, 
Mehtensis Sop'ticiemi.i. 14 ^7 
Meli t oc< k cornu a, 1.f 3 7 
Mclitoiorcir, 1437 
Meloe. 2277 

pro^cnrab<rus, iojj 
visicatonul. 172 
i Ucloloutha, in pi 
' Melftn Seeds* 17511 
Mrlophagirt, 835 
ovmus. 3(13, 300, 835 
j Moiling, 2222. 2 2 21) 

Inferences, 2233 
Melusiut^ hio 
Melnsnntfer. Sro 

Mombrano-Ulcerativetiingivitis, j 743 
Pharyngitis, 174$ . • 

Stomatitis, T743 
j Tonsillitis, 1745 





INDEX 


2368 

Mevabea Venenata in Ordeals, 179 
M6n lire’s Disease, 201 1 
Type ot Aural Aitcctiun in Sub- 
lurtiau Malaria, 1181 
Metuugile- Ceicbro-Spinale jSjude- 
Wiique. 1474 

Meningitic typo «.i Subtorlian Ma- 
l.u ia, 1173 

Meningitis, lunn. ’11141) 

Diagnosis, 152^ 

Ai uto, i,?«i 

Ceiebio-Spmal, r.pjiloniu. 1474 
.btu-logy, •»-■*!. 1474, 1475 
Climatology, Ud, 12?. 124. 1475 
Diagnosis, 1 |*5 , 

Di Him 1*1111.11," 133 7, 1485 
Mimnry. ij*| 

Morbid An.itouiv, ip* 
I'.itliolugy, 1 |.s? 

I’logllOMs, 14*., 
l’luphyUiMs, 1 psj 
Relapses, 14*5 
Se.jueU‘,.,1 p\=> 

Symptomatology. i.p; 

Y.irietns, i.psj 
Neonatorum m.-su 
Meningocele, 124. 1059 
Mcning'nmiih. 1 477 :>qq . 1 pSj i>•> 1 7 

1«»5<I. !■»«)* 

Present ‘state <>i Knowledge mi, 

1 47w-So 

Menmgo-Kniephaliiis < 1 bleeping 
Si( klless, 1 2yi 1200 
Meinngo Myi Inis ol Slurping bn h- 
ness, ■ .* s* * 

Mcni'tptrmihtf,’ iS.s 

Melton li.igia, ii<i 

Hcnn'i'vritltr pi 
Menstrualmn 7; 

Me.it.d Sympiiuns and Im.ilidmg. 

1 to" 

Type-it Subtorlian Malaii,. m»i 
\l“ntscliu I'.ndUyi, 2154 
nligotpernia. 2154 
Mercurial Pnmuui.g. 1802 
Mereure Compounds, 27 
Pen blonde, 11.2 170. 1*1 
111 Tie'lTuent nt Sleeping bu*k:iess. 

J 

Meriatsv lienee, inS< 

Mi run-., 054 

Menuitliuhr, 024, 042. 653 
Viroeoites, 204 , 20 \ 409 
_l/i*s (jfiwuiHi.'s beh i<•/*/: vr* */<> 

pulmonale 574 
west n mum. 57 4 
MrsnbdeUa, r,S« * 
gen 1 met fa, nSK 
Mesonvtnsis, 2m " 

Mesopotamia, In .onset ot, 120 
Mesnthriir. 212 


Metabolism, Diseases of, 1919 
References, 10*25 ‘ w * 

Meluchromu Granules, 200 
Metadysentery, .-liuolugy, 1645 
JJaeillus of. 1842, 1843 
Mctugummm, 570, 571 
yokvgau'ui, 671 , |, 1752 

Metallic balls, 2.S 
MetaniJUisis. 201, *20*2 
Metaplasia (nannies, 200 
Metustigmuni, 692 
.1 letustnutu . 711 
Meta.Miongvlii/ir, (125. (>30, 662 

Mt-tUilH'HgVllHfi . 1 1*12 

MetasUongvlm 024. 662 , 
apn. 02 \, 662 
hoh'-.t riu mu. 221 4 
Mi (nth mu. 5(1.4 
MituthonhithitHi ~J~ 
pi-nnp.\ 727 , 2213 
Mttuztiu, la-lmitiou. 552 
Meta/nan I'aiasiles, 2*7 -.52 

of Man 5 -> 2, 554 

bkm Lesions due to, 22^0 
Meteorology 1.2 
Keleiem es. # wi .-i/</ 

Mitiirihiiiia- 575 
Methyl Alcohol, 175 
Meurd Djilben, 190 
Meuse 1 ’eei 1, 1501 
Move's Pl.iMokonlen. lhot* 

Mexican Race-., 50-7, on 
Mcmio, \/iet Medicine ol, ii 
Nort hem I >1 senses u|, 12 | 

M’h'.ilig, \fiic-in unle.il-Poison, 1‘* 
Mi:-ii 1 (IVisi.ii, Kel.ijising i'e\ei ot, 

o«»l, ohi, 1322 
Ki leruu es, 1523 
s, 11‘l 7 

Mae and Wats (mv u/m> Kats), 01 (• 
Idea 1 ui, Si.-", S< 17 
Table ol 

Mnruuuiii >, 1024 

MicroU* on Chapelet of Pasteur, 1049 
tlu (,'holoia des Poles, 033 
Muiumurte, 024 931 
Mmiin'ichii 1, 024. o-’5, 1230, 1941. 

. UOft, 2 100. I437 S(/f/ . 

Mil. >l* 1 i. M 17 . 1 I' 1 -’. 

, 1 !»•*>. 2102 
‘\n,ierobi< . o| \ Oil Jon, lo.pi 
hiiqeln, 1104 
tullunit, 2104 2105 
m hut hut 1 •>, 1.J 7*. 1521, H10H. 2ot j 
< IHrh ih. 1 17b t) 
firtii/us, 1040 
nu litem s, «j25, 932 . 1290 
mi;i *cnn, J0O7. 2102, 2104 
patameiilens's. 1437, 1439, I.} | r. 

H17 

prllcheri. 1051, 1058, 2135 
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Mitroeoccusft, continued 
Pemphijgimttagiosi, 931 
pemphigineortatorium, 931 
of Pneumonia, 933 . 
pseudomelitensis, 1437, 1439, 1441, 
*4*7 

vestcans, 2031 

Microfilarta, 337-9, 623, 632, 640, 
8oh. 9O7. x 500, 159.1, 

Periodicity. 10, 554. 1,33, 1,31. 
Reference, <*si 
Specie s 

bammfti. 1*33. <131. o.fi # 1, |;. 

x^Vl 1 ', 1001 1 , 1041 
diurnu, (143, <*47 
not/itrua, 10, <131 
Persians, 2347 
philippmcnsis. (1x3. 640 
pott'clh, n:;, 640 
Mien ig,uncle. 291, 295 » 

Microgarnet nyvie, 20 j 
Alicroldex, 2057 
Micrgmonas niesnili, 342 
if uromvees hoffiminni i<> 

M irroncitruw. 902 % 

funiculum, 899. &02 
Micronucleus, 290 
Microptschib, 24 0 
elapntdrs. 251 
Mtcropezidtv. 1029 
\Tu rophtluilmus, 11)95 , 

Micmr-'his, 561 

Mi. rose. 1 pi cal Diagnosis. 10, 1 -■ 

Mm asi plumules, 103.1, 1040 
\T 1 crasp 1 ronenm pallidum, 43-, 

Mu rasporidiU, .’93. 528 • 

Mu msporidiosis of Hees, 520 
Mums par id mm poll'd in mu. 520 
Miiiosp»iaides nuinthssuuus, 105-,. 
1002 

Microsparou, 1014. 1015, -2008. 203., 
2057. 2095 
audouiui. 2208 
vaf. ri*wia\ 903 
v*ir. equinum t 993 
furfur, 1099 
gntcile, 1053 , 

lannsutn. 2008. 2009 * 

mansom, xioo 

mentagrophytes, 1005 ’ " 

Jraehomatosum, 1 1)98 
iropicum. 1099 
Microsporosis, 2057 * 

Capitis (srua/so 'pne.i Gipitis), 991, 
992. 994 

Flava, 2073 1 

Nigra, 2078 

Microsporum, 986, (789, 990, nor, 
2054, 2056, 2057. 2254 
Dermatomycoses due to, 2040 
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Microsporum, continued 
Species^ • 

audouiui, 990. 991 , 994. 2053,’ 

2035, 2.»5<. 

aepaupnatum. tjtji, 994 
felinmm . 991 99$ 

Have stem, 991, 994 , 2040, 2035 
fulvum, 991, 993 , ni.15, -^50 

prui ilc. 1 o(>i 

///■». 9 ui 994 
Itiutisiihi, 1191, 993 , 2113. 

minimum, 990, 091, 993 
mi null;,st mum, lone 

P.iT.isiin in Man. mu 
plllil'st f II * •901 . 993 
.si m It um, noi, 995 , 203 2030 

ItlldUill, OOl , 993 
h-nnit'isiim, t)91 , 994 
iiiiiinnuimii:. 991 . 992 
<'■ fe-tUMI. 991.992 
villasmn. 991. 994 
lype-i 

Acl.itlfmii, <)() 9 ,*(|tjc 
Glabrous^ 9911. 901 
1 htrolnitr, i)i 3 

Mit roh uhophvtmi, 1082. 1004 
mentaprophxtes, 100 j, 1005 
Micrutrvmbidnnu, 723 
aftaiHinhi, 721*, 727 ,1350 vc/if., 151'*, 
2213 

Kehtreiuc, 741 
iilt/iunnalis, 723 n 
/•ruinpti, 7-2(1 
mend inutile. 2-215 
pusillum. 7'20. -2213 
I'liiiilerstihd 'i 727 
1 jiilimtiinii. 720. 727 
\huoctha, p>7 

Uidiuidte, 824 t 

\lidilav Heat. Avoul,mu* • >] 01 
■ Middle-Far Congestion. Ouinme 
i.uised. 2014 
1 Midges hironattiida:), 8ox 
1 Midges (Psvi fiudidt/), 806 
i Midwives. 195<*, J 
; Miliare (Vistallme l-el>nle» 14**8 
. Mili.iry A. tinomyi-Otie .Metastases 111 
, the Choroid, 2009 
l-Vver, 1308 % 

Tuheu tiltisis, Ai ute. 139O 
MilJi in lelatlou to « 

knteiic. 13(14. 1371 
lnlant Mortality. 120 
Fungi 111. 1079 
Impurities 111. 05 
j Vitamine ol. Growth in. 109 

Dilution^ for Infant-feeding, 1959 
j Milk Fever, 1048, 1951 
Milk-Pox. Kaffir, 1^91 
Millepora, 204 
alcicomis, 204 
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Mittepora, continued 
complanata. 204 
verrucosa, 204 1 

Millet, 95, 105 . 

Millet Blanc het, 1741 
MiUeiia stnar-eu, 1(14, if> J 

* Millions.' other Larviuilul 

Fish r-io.S, 1209 
.Mhukimh; s. 1983 
Mimicry, MaLarr.il, 11(15. 1168 
Miuahusaus, the, 55 
Minchmiu, 474 

■ Mineral Acids, Poisoning by. n»-’ 
Substances m Diet, 9b 
Miners’ Anaemia. 1701 
Miracidia, 55K 
Mirunta, 1 i>3 ? 

Misala, 1901 

Miscellaneous Diseases, 2247 
Refetcnces, 2203 
Skin Diseases, 2015, 2017 
Mishmi, the, 54 

Arrow-Pc usop, of, 184 
Mistecft-ZapotecA family of Mexican 
races, 57 f 

Mite-Bites, Dermatoses due to. 
2213 

Mites, by 1, 908, 2103. see also 

Acarina 
Burrowing, 124 

Disease-Carrying, 1 450, see also 
MicrotYombidium, 725 
Mitosis, 2yi. 292 

Mitvagyna speciosa Leaves, sys Substi¬ 
tutes for Opium, 178 

Mixe, tLie, 56 

Mixed Infections with Parasites, 548, 

• 549 

Leprosy, 1GO3 # 

Tumours, 2277 

Moccasin Snake-Venom, Serum for, 
271 

Mochlonyx. 801 

Moderation, Motto for Tropic Life, 
1281 

Modern, Mpdii ine, Foundations of, 
14 sqq. 

Mcepysylla, 865 
Mcesa indica, 187 

lanceolatd, 175O v 

Mois, tlje, 54 • 

-• Arrow-Poison of, 184 
Moko, 2238, 2240, 2241 
Moles, Epithelial, 227 j 
Molestia, 1283 ' 

do Barbeiro, 1283 
Mollugoliro, 1753 
Mollnsc Hosts of 
Farrgonimus, ^585 
Schistosoma japonimm, 1590, 1591 
Trematodes, 17, B 89 


Mollusca, S89 
Venomous, 227 
Reference, 229 

Molluscum Contagiosum, Non-Cocci- 
dial, 474, 541, 542, 2274 

Momba, 1535 
Momordica charanta, 170 
cymbalana, 170 
Monadida. 2100 
Monas, 355 
lens, 335, 342 
prodtgiosa, 933 
pyophtta, 335 
rotatprium, 393 

Mongolian Spots, or Macula;, 2222, 

2237 

References, 224O 

Mongohc Division o f Man, 42, 44, 54 
M<>ngolo-Druvidians, 49 
Mongota, 12O0 

Monilia. 98'-, 983, 1070, 1078, 1079 , 
1084, 1722-3, 1886, 

1888, 1889, 1891, 1926, 
1939 . 1944 - 1945 . ?°° 8 , 
2041, 2081. 2084, 2093, 
5^094^2098. 2149 

Species 

Biochemical and Cultural 

Characters of Certain, 
Tabic, 1082-3 
alba, 1084 1089 

albicans, 908. 1084, 1085 , 1743. 
1781, 1782, 1889, 2008, 
2009 

aurea, 1028, 1079, 1080 
baleantea, 981, 1081. 1084, ioqo 
bethahensis, 1091 , 1887 
blanchardi, 1084, 1091 
bonordens, 

bronchialis, 1084, 1087 , 1743 
burgesst, 1090 

Candida, 969, 1086, 1001 , 1742, 
1887 

cam, 1092 

chalmcrsi, 1084, 1087 1 

cutanea, 1092 
drcolorans, 1085, 1782 
d’gitata, 1*025 

entericu, 1084, 1085, 1088 , 1781, 
x 782 

f&ealis, 1085, 1089 ,1782 
guillermondi, 1084, 1088 , if 3 7 
harteri, 1092 

insohta, .1084, 1085, 1086, 1089 , 
1782 1887 

intrstinalis, 1085, 1089 , 1781, 

. a-* 1782 

kocht, 1092 

ftoningii, 1124 

kruset, 1081, 1084, 1088,1887 
lactea, 1085, 1887 
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Mdkilia, continued 
Species, t&htinued 
lacticolor, <085, 1887 
tondinensis, 1084* 1743, 1945 
lustigi, 1084, 1090 
macedonicittsis, 1084, 1087 
metalondmensis, 1081, 1084, 

* 743 . 1945 
metatropicahs, 1087 
montoyat, 1084, 1092 , 2094, 

• 1085, 1743, 1945 

nabavrot, 1081, 1004, 1085, 1090 
negrii, 1084, 1887 
nitida, 1084, 1089 , 1887 
ttivea, 1084, 1088,1887 
parabalcanica, 1084, 1085, 1090 
parachalmen, *, 1084. 1087 
parakrusei. #081, 1084, 1092 
parapinoyi, 1742, 1743 
paratropicalis, 1084. 1087 , 1887 
perieri, 1092 ’ • 

penryi, 1084 1090 
pictor, 1092 

pmoyi, 1081, 1084, 1085, 1088 , 
1742, 1743. 1887, 1945 
pseudoguillertyondj. 1084, 1088 
pseudolondi nen sis, 1084 
pseudometalondmensis, 1081 
pseudotropicalis, 1084. 1087 ,1887 
pstlons, 1782 
pull a, lo^o 

pulmonahs, 1084, 1090 , 

pulmonea, 1091 

rhoi. 1089 , 2011 

rosea, 1084, 1091 

rugosa, 1084, 1748 

associated with Sprue, 1781 

Sltbitlis , IOQI 

. tropicalts, 1084*1085, 1086,1742. 
k ' 1743 . *748. I 7 & 2 ' *887, 

1945 

zeylamca, 1084, 1088,1743 
Moniales, 103b 

Munilii^es (see also Bl«wtomycosis, 
2081, Sprue, 1789, etc.), 
1082 sqq., 1782 
Broncho-alveolar, 1880 
Ocular, 200Q • 

Moniliform Hair, 2282 * 

Moniliformis, 608 t 

Moniliomycoses, 1084, 1748 ® 

Afonttiomycosis, Tonsillar, 1748 
Monilithnx of the Hair, 2282 
Monkeys, Parasites of, *53, 355, 404. 

41 3 . *483. 493 ei 
Monocercomonas, 349, 351 
hominis, 350, 354 • 

Monocereous Cercaries, 539 
Monocystidea, 471 . 

Monocystis, 471 
< phs, 470 


Monogenea, 560 
Monomoriun* 1995 

bicolv yar. nitidivenlrr, 1995 

” 75 . 

I Motiospora, 979 • 

Monospondia, 471, 

Monosponum. 1121, 1123 

DermatomycoSes dye to, 2041 
Species 

apiospermum, 1121, 2041 
scle.rotiaU, 1123 
Monosporogenea. 529 " 

j MonosUchodmtla, ir»8o 
MonoUomcs. 558 

j Monostomum lent is, 5f>5, 507, 2007 
i References, 595 
Monotusporaceec, mi 
Monotrrmata. 279-80 
Monozoa, 333 

Monsoons, 64-0. 78, 79, 81 
Monsters • * • 

Composite, 1958-9 
Single, 1958 

Monstrosities, Fu*tal ,*1957 
MontoyeUa, 989, 1028 ,2093,2094,2095 
bodim. 1028 , 2094. 2098 
nigra, 1028 , 2004. 2097 
Moon, the. Raj's oi, Effects of, 88 
■ Moon-Stroke, 142 
! Mopans, the, »x> 
j Moqwnta, »>8b 
1 Mnroea oolhna, 1O4 
I Morbus Dnrmativus, 1260 


pmraonts. 705 

Mononlegic Subtertian Malaria, 

* 1176 * 


Elgphas, 1 bio 

Pedis Entophyticus, 2110 

tuberculosis Pedis. 2110, 2113*. 

21 if> 

\Veilu, 1505 
M or della, 1641 
MnrddhdtB, ioji 
Mordvins, the. 55 
Moringa pterygosperma Hai k, 170 
Morphia, Hypodertnit Injections of, 
’ Clieloid alter, £274 
Morphine Lnje.ctor’^ St-pUca-mia, 14(16 
Morphinism. Chronic, effects of, 175 
Morplura, 1664, 2124, 2^0. 2281 
Mortality, Infantile, 120. 122, 124, 

• * 1957. 16 M • 

Moriieve.Ua, 2114 
M or tier ellac e cp, 072 
Morrison’s Sjxits, 2202 
Morso-di-Topso, 1350 
Morsthymia, 1924 ■ 

Mosaic Hygiene, 10 

Knowledge of Animal Parasites, 596 
Quarantine, 10 * , • 

Treatment of Disease, $, to 
Moschni, 198 
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Mosquito-Bite, Pathogenicity of, 7. | 
10 5 qq., 27, 222-5, 285. ' 
see also Anopheles, and 
Malaria ; 

Venom of, 2224-5 
Elfcrts, 220 
Treatment 226 

Mosquito-Pi noting oi Bodies, Houses, 
eti , 1205-0 

Mosqiuto Reduction Methods, 1200-7, 
1200 

Mosquito-Worms, 890. 1634 
• Mosquitoes, see also Anopluhs. < nle.\ 
Stegomia, itc , 17, 18, 
10. 774 ' 

Fungi on, 2090 
House-Dwelling. 787 
Parasites ol. 17-1N, 287 307 398 
037-0 040-1 «i.| j 
Rash due to, 1517 
Ship-Haunting. 790 
as Spreaders of Disease, ro-17, 

,R '•»■?? - 23/285, 504 : 
800, 873, JS70. 8H5 sqq , 
888, 1128 a qq.. Uli. 
1*3*. ”.17 sqq . 1229 

1035, 1050, 21 06 
Mossman Fever? 1405-6 
Mossy Fool, 2247, 2254 
Reference, 2203 
Mostaki. 198 

Moths, Poisonous Caletpillais' ol, 
222-3 

Motuca-Fly. Si7 . 

Mountain Fever (I'ndulanl F'-vei), 
‘ 4*7 

Mountain Sickness. 143-4 
Mouqui (mile), 2213 , 

Mouth, Disease's of, 1730, 1740 , 1715 
Referem.es 1751 
Parasites of. 41*1, 448 >qq , 1740 
Temjjeniture-T.ikim; in, 70, 71 
Mouth-Symptoms nidicame of Ali- 
me ill ary I lei.uigemcnls, , 
1526 

Movements, Kiiergctit I’seless 101 
Snake-Hite, 278 
Moyor.uil, 1633 
Mozambique Soie, 2 r 8 n 
Muco-Cutaneous Leishmam.isis Mis- , 
pimdia), f7, 41 2165. ■ 
2175 

Referentes, 2199 j 

Jlfwcor, <>67, 972,973, r886, 1K92 2114 , 
References, 977 \ 

Speeies , j 

corytnbifer, 974 il 

crustacevs albus, 1025 
he'/bariorum ,‘ 1029 
tnucedo, 973, 1892 
pustllus, 974, 2011 


Mucor, continued 
Species, continued 
racemosus, 1712' 
spharocepbalus, 973 
stolontfer, 2115 
vulgaris, 973 1 

Mucoraccee, 972 
Mucor ales, <172 

Mucormycoses. 907, <173, 970 
liroiuhial, 1892 
General, 974. 077 
of Lungs, 975-7 
Nasal, 976 

Mucous Membranes, CosinojHilitan 
Diseases ol. 2204, 2283 
Mm ulo, S54. 1(151 
Muntnii prnricus. 2151, 2159 
M u<lar, 173 
Mughetlo. 17 |X 
Miiguct, 17 j 1 
\luki-muki,* 194 * 

Mulhcrps, m2 . 
canurus, 612 

Multipara, Osteomalacia in, j 94.3 
Multiple Prmiginuiis Tumours of the 
Skin, 2247, 2254 
Relerenees, 2263 
Sarcoma! oms, of the Skin, 2274 
Septu Liver Abscesses. 1525 
Tel.uigieit.iscs, 2273 
Mu 111a l«e\er, 1975 
flumps, 1520 

Mum hi Ariow-Poison. iS; 

Mund.is the, Food ol, 96 
Minuhflr.fi suhrtosa. 187 
Munhiyo 1337. *073 
Mm tend hr It mi. 2 32. 233 
tiinringa 2 >2 
Munfnula-, 232 , *23 3 
M under, oi j, 815 
Murmur. 915 

Murmekiasinosis Amplnlaphes, 1073, 
1077. 2247. 2262 

Miirrina 415 
Mxts rjirysophihts, 869 
deciimamts. 693 916 
must ulus, 867 
rattus, 915 - 

Musctt, 30 j', 832, 846 , 877, 903 
corvjna, 900, 1629 
dnmesticn, Habits of, Parasites 
1 arned by. and Diseases 
spread by, 307. 365, 

‘* 77 . .* 7 ‘h 4 T 5 . 747 . 883, 
887, 900, 903 ,908.1626, 
1629, see also House* 

. fly. 

var defrrminata, 900 
Inspantolff, via 
lepra. 1650 
lutcola, 850 
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M&sca, oofltihued 
macellarid&it 17 
nebula, 397, goo 
mgra, 1820 • 

patton t, 899, 900 
pulrida. 840, 1032 
vomitorin, 1 920 

Muscardm, 1033 • 

Mubcidee. 814, 825 , 831, 1 <»?<», io»k. 

. >‘>32, 1 «»3?. 1037. 

2200 

Kpgs, 772 
lairva:, 771, 1020 

Derm a tiles duo to, 2200, 2207 
Tribes . 

acalvpi rater. 77.1 
calyptralec, 774 
Mu sc id ifura * raptor, yi»H 
Man lure, 832, 846, 90 i, 1020 
Muscles, Diseases ot, J0O7. 1975 
jMuscoidra, S25 • 

ttialypIkuler.J'ij, 901 
calyptrata , ®25, 901 
Musaular K lieu mat ism, 12 | 

System, Iicraugeiiicnts uf, !-,io, 

1523 . 

iHseases of, 1907 , 1975 
Work, ami Ural Stroke, i |i 
Mushiooms, Clunrsi- usenl, 172 
Myase 1 ‘utamV, 1O32 
Furonculciisi", i{i?2 

Kainpaute Sous c ut.iiicc, 11«3— • 

Myasis, 1032 
Cutanea, 1932 

Mycetoma, 1038. iinj rtof*. 1107, 

1 7* I- 2i»l > 2017. 2n | I. 
20.S/5, 2110, 22, f 
KoJerem es, 2150 
At linomyconc, 1053. 21 jS 
Aspergillar, 1032 
I Hack, 1030. iioj. 2 j 14 sijq 2123 
(ichroid, 211 j 
White 1107, 211 | sqq. 

Vvuunt’s, X05S 
Yellow, 21x3 sqq. , 

Mycetoma-like Disease. 1118 
Mycetomas, The, 20S5. 2110 
"Two Main l)i\ ismn*of a 211 7 
Mycctomiasis, 21,(8 
Mycobactcriaceas, 024. 965, i<*4*» # 
Mymbaetcrium. 965, n>|«» 

• dfykthrntv, 905 
• lepra 1 , yfi5, 1O44 
malei, 965 • 

tuberculous, ohjf 
Mycoderma. 1071, 1073, 1782 
cutancum, 1092 
pulntoneum, 1091 
subtile, 1091 • 

vini, 1742 

Mycogone, 1x12 | 


Mythological Urinary Tests, 1934 
Mycology, y(*7 

Pattfcigpmc, History, 21 
Mycophywai, 1071 
Mycosis (es), 2008 

1 leiinition, 907 * 

Aspergi liar, iO{i 2 « 

Hlack. ol the Tryigue, Fungi m, 97b 
(•utis Chiouica, 2103 
of Foot, 1123 * . 

Fungiude.-., 2180-7, 2274 
of Ouiln-Urinary Organs, 1920 
N.isal, 074 

i )« ular, 2008 * 

l , ulmtui.iry.«o7<» 

Tonsillar, 1747 
Hvr.tnotvJ'U'i. S02, 803 
Myelitis, ioS.s • 

Myelitic Subtcrtian Malaria, 1175, 

1176 

MyiItil>lasls mJ Naegeli, 1898 
Myelm vth.enua, JMood-Conditionsin, 

* 1900 * « 

MyelopatluaTropica S< orbutn.i, 1O71 
Mygale, 212 * 

Myiases, The. au«i Allied Omditions. 

IOI«| 

.Ktiologv 771. m 825. 827, 830, 
"Mi. s l*». 8(8, 832-4. 
805. 13 3 1621 
Allied Conditions, 1039 ‘ 

Animal Garners. 1 losis, and 
Kesersoiis, 

Definition, 890. 1019 
Diagnosis, 1O22 
1 listen y. ibiy-21 
Nomem latlire, iMu 

# I\i1 Imlugy. i(>2'2 
J Topi I via MS. I 922 

Keleieuies, 11*41 
‘symptomatology, 1022 
Tieatmenl, 1G22 

■ >t MmientaiV (‘an.it, 84S, 853, 

1631 

Am a I. 1022, 1626 , aoxi* 
of (‘antics, 1G22, 1623 * • 

Dermal or listernal (Submit au- 
» ecuisi! i(*2(. 1631,1632 . 
* lb( 1, l(» 37 # 

Aim an, 1 ii 3 3. 1637 

• Aineiiciln. jo(3 • 

Vsian 1(133, 1639 

Kn rope; 1 11, 1 (# 3 3. 1639 
Facial. 1 92 7 
Yeolropic.il 1033 
Traumatic, >(*23, 1(131, 1632 
latestirffil, Gastric or llro-CJastro- 
Inte-iiiuil, 824, 830.831, 
848. 854, 9*0, 905, 

1620, 1621, *1622, 1628, 
1841, iS(>3 
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Myiases, continued 
Ocular, 1622. 1025, 1627 , 2007 

• Oral, 1025 , * 

Rhinal, 8.31, 840. 1620, 1622, 1628 , 

1025, 1626 

Subcutaneous, see Dermal, above 
Urinary, 833. 1620, 1622. 1628 , 

IQ2(>, 

Vaginal, 1(122, 1628 
Mylabris ctchorji, ijz 
nubica, 227 
Myliohatidee, 232, 240 

* Myltobatis aquila, 232 

MyocardiAm, Rupture of, np f 
Myoclonia, 191 q * 

Myomalacia Cordis, 1004 
Myomata, Facial, 2273 
Myomycosis, io(»o .■ 

Myonemes, 330. 382, 470 
Myositis, 15S2 

Purulenta Tropica, 1469, 1523, 

*5*9, 1967, 1978 
Myotoma, iQif, 1 • 

Periodua, lyiy 
Myriakit, 1983 
Mynapoda, 549 
Myriase do Sero. 84(1 
Mynstica fragrans, 173 
Mvrmica, Venom of. 222 
Mvrtacece, 1(14. 172 
MyxidtuUe, 520 
Myxtdtum, 529 
Myxobactenales, 024 
Myxobohdee, 529 1 

Myxocorcidium stegomvite, 1230 
Myxocystes, 529 
Myxoedema, 1919, 1020, 1922 
Myxomycetes, 923, 971 , 

Myxosporidia, 528 , 

Myxotrtchiim, 986 
Myzomyia, 791, 798 , 885 
Malaria Carriers, 793, 880 
Species 

aconita, 793. 886, 888 
albivostvis, 79 $.. 886 
asviki, 1794 

culicifacies, 786, 794. 886 
d'thali, 793. 888 
formoseqnsis, 880 . 868 
funesta, 793 , 886, 888 
hisbaniola, 794 . 880 * * 

■' indefinata. 793 
■' jehafi, 793 
kumassi, 886 
leptomercs, 794 
- listoni, 794, 888 , 

longipalpis, 793 8 

ludlowi, 793 
lutxii, 793, 888 
* mangy Una, 793 

nili, 794 


Myzomyia. continued , 

Species, continued , 
pyretophoroides, 793 
rhndesiensft, 794 
rossi, 638, 786. 703, 888, 1598 
sinensis, 888 
tessellata, 793 
thorn tom. 794 
turkhudx, 794, 886 
-W vzorhynchella, 791, 883 
Malaria Carriers, 887 
Species 

aralnensis, 887 
Mvzorkynchus, 792, 795 , 884 
Malaria Carriers. 795, 888 
Species 

alboternmtus, 795 
banct oft 1, 795 * 
barbiroslns, 795, 888 
constant, 795 
mauritianus. 795. 888 
nunutus, 79.5, ljgS ' 
ntgemnius, 795, 1598 
paludis, 795, 888 *' 

pseudoha 1 Ln ostn s, 795 
pseudopictL a, 795 
sinensis, 7115 
strackuni. 795 
umbrnsHS, 795 « 

van us, 7115 

NAhi.hlJ’s Myeloblasts, 1898 
Urticarial l*>\er, 1462 
Keferenccs, 1473 
Naeglerta. 298, 300 
punctata, 300 

Nagan. 1 , Animals atiected by, 391, 
4 11 * 

Causal Agent and Insect Vectors,' 
19 . 3 Sf >. 39 i. 410, 414, 

. 838 

Climatology, 414 

Serum, Trypanolytic Action of, 
39 * 

Treatment, 411, 1262 
Sagas, the. 54, 55 * 

Naliuas. the, 56, 57, 60 
N'ail Matrix,' Inflammation of, 
2283 

Xajls, .Black Pigmentation of, 2236. 

2283 c 

Diseases of, 999. 2257, 2264, 2282, 

2288 

Supernumehiry, 2283 
Naja, 246 * 

anhieta, 251 
IninganAt, 046-7, 251 

Venom of, 259, 260, 264, 266, 
272, 273 

flava, 251 

Venom of, 268 
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N%ja, continued 

S oldii, 

aje, 247, 331 
Parasites, 51(4 

Venom, 243, 247, 253, 266, 271 
metanolev ca» 251 
Venom, 268' 
nigricolhs. 247. 251 
Parasites, 516 
Venom, 268 
»t galis, 247 
samarensis, 251 
tripudians, 246, 251 
Parasite, 487 

Venom, 243. 254,- 264*6, 268, 
*73 

Nakhra Javrhur, 1406 
Nakra Fewr, 1460 
Nambiavu, 302 
Nantundua, 871 
Nanukayami, 1510 j 
N apt Hindi Nabit, 2118 
Narcotirs, Sedative Poisoning, 
• 174 *«• 

Narnia, 22(10 

Nasal {see ofoo Rhinal) Aifcetions 
, fllncl 1)iseases, 199J 

6013 , 2173 


Aspergillosis, 1020, 1031-2 
Cancel. 123 

Catarrh, Common, 1521 
Goundou, 1975 
Inflammatory, 1875 sqq. 
Irritation in Oxyuii.isis. 1776 
Mucormyeos-is, 976 


Mycosis, 97 f 

Myiasis, S4O, 1620. 1672, 1623, 
1625. 1626 


Polypus, W .... 

Spirochaetosis, 1882 
Tumours, 2277 
Ulceration, 123, 1882 - 

Mucosa, Fevers associated with 
Swelling of. 1466 
t*roliferation of, in Rhinospori- 
djosis, 534 • 

Symptoms indicative of Respira¬ 
tory Derangement, 1521 
Nasha Fever, 146(1 • 

Nasonia brevicornis, 908 
Naso-Oral Leishmaniasis, 174r* 2175 
N«so-Pharyngitis, 1882 
■Nasturium Dermatitis, 2162 


Native Emplojmes, 130 

Examination of, 130-T 
Invaliding of, 131 
Races, Tropical, Alcoljplism among, 
effects <Jf, 175 

. Colour of, protective, 85, and see 
2264-5 

Expectation of Life in, Z33 


Native Races, continued 

Glandular System of, 2264 

S airy System of, 2264-5 
fd Asssuram e among 
Egyptian, 133 
Indian. 132 » 

Normal Skin of 226 f 

Dark Pigmentation of, 22(15 
Sebaccous’Secrction, 22(14 
Susceptibility of, to 
Heat, 2265 * 

Pain, 2265' 

Nanshah. m { 

Want a, 893 
N'diank, iKt** 

Ndi-16t, 1972 
N’dulu, i2no 

Xebenkorpcr, Nucleus de reliquat, or 
Rest Uodv, 293, 299, 
334. 335. 47°. 506, 507, 
535 

Secator, 62 j, 6511, 672 
(tfncayus, 673 

amencanus, 124, *(124, 667, 678, 

' 1595, i7 f »*< »7h2, 1763, 

. ?777 - 

Dermatitis due to 2219 
Neck Abscess, Aspcrgillar, 1028 
Necrobia, 1027, 2007 
Necrosis oi Done, 1967 
Focal, in Cornea, etc., 2006 
*of Foot, 156 

Necrotic areas in Liver, 107* 

Sectuvus, 258 
Neglected Strictures. 193*1 

Wounds, Ulceration iollowing on, 
■2191 

Negri Bodies, 20, 535 
Negritoes. 49, 51, 53 
Arrow-Poisons oi. t 86 
Negro Consumption, 1761 
lethargy, 1260 
Scissena, 925 
References, 966 
Species „ 
flava, 926 

gonorrhcrtv, 925, 02?h 
Heterogeneous group. 926 
fntracflluhiris, 926, 147 (. 1482 
paraineningitidis.mzG 
. pseudpmeningitidis, *126 

sicca, 926 * 

Nelavare, 1260 
Nemat helminth rs, 021 
Kefurem es, 6K0-2 
Poisonous, 205 
Reference'..‘228 

Sjiocies associated with Ben-ben, 
167/9, 1680 

Ncmathelminthic Ifryscntefies, 1835,.. 

1840 
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Nematocera, 773, 774 
Nematoda, 621, 622 
Bursata, 623, 624, 65 flP 
Non-Bursata. (>23, O24-5, ' 6 s 7 
inferences, (>80-2 
Nematode Perpx.it lies, 2200, 2219 
Rmbryos xu Skin aiiccliou 2217 
Infections, 'Jlible. 89b 
Worms, yo8, 171^-14 
Neinatocliases, IntesVual, 175.S 
Nematothrus, 02 j, 662 
References, 682 
Species 
filicollfs, <103 
gibsoni, 624. 003 
Nematouleum trackeiih\ b v 
Nematomyn, 1030 
N etna t ns par a. 07*./ 

Nemorhwa, 837 
palpalis, 838 
Seoanopheles, 883 
Xeocellia, 792 

Stephens!, 887 _ , 

Neokharsi van, £7 
Neoniyzmma, 7*11. 794 ' 

elegans, 704 , 

Xeopsyllot 8O5. fit if» 

btdeiitat 1forints, soo, .so7 
isacanthus. 8oo 
prniacanthus, 8bi> 

A earn lepula. 222 
Xrorhynthula:, 0S0 
Neosulvursaii. 1202 
KorinuJa, 27 

Neosportdia , 294, 200. 2117 528 
References. 5 13 
Kcatonia, <>i 5 
Juscipes 372 308 

XeotoiniHtr. *115 * 

Ncolvchnphvtnn, oSS, oSo. 1001 
fltivitm 1002 
piirat lie. 1002 

Neotropical 1 lernul Myiasis. 1(133 
AY/>« cinnea 31*3, 300. 372 
Nepaul Tumour , t»l Kar. 2010 
•2252 

Nephritic ‘Vypfc oi Suhteilian M.il.111.1 
1180 ll8j 
Nephritis, 1003 
‘ Malarial, 1 1* *0, t i 84 *' 

Trench, 1926 
Nephrolithiasis, 1020 
Sephrophagrs, 729 
sanguinatius, 720 
Neriodorin, 167-8 

Neriutn odorum, 164, 1O7-8, ibo, 170 
oleander. 2152, 2162 
Nerve Leprosy, 1650 
Nervenfieber, 1363 . 

Nervous Fever, 1962 

- Irritability, 88 


■ Nervous System, Derangements *of, 

1519. 182^1552 
Diseases oi, 124, 1981 
Kclcrcncgis, xyyj 
JiJfects on, of Temperature and 
Humidity, 7b, 89 
Symptoms, m Atypical Subter- 
tian Malaria, 1175 
Nrsokia bt HgttlcRsis, 870 
Neuralgias, Malarial. 1180, 1184 
Post-Malarial, 1184 
Neurasthenia. 88 
Tropical, 1981. 1988 
War Zone. 1982 
Noun Lift. 15S7 

Alcoholic, 1981 * 

. Arsenical, 1081 
| Malarial, 1184 < 

, Multiplex Ktidciiuca, 1671 
Ocular, 200O 
Peripheral/ 1(180 

Kudeimc, 1981. 1989 
m Yaws, 1552-3 

Kt mot ten a am! is. 305 , 

N'euro- I'lbrouiatosis 2274 
Neumlepride, 1^51 

■ Senroptera, 748 

Seurorvi lc\ hvdniphn/ner, 535 , 540 
Neuroses ol Wai Zone. 1081 2 
NeiinitoMus tit Snake Venom,'255-7 
Neurol rnpie pruuiples oi Snake 
i \’em mi, 244 

■ NoV-IWu Children. Rollons F.rup- 

tions in, 1518 
l New Cat odyl, 20 

Diseases." Involution of, 112. 114. 
* 301 

New llebiideuns. Arrow Poisons of, 
1 80 » 

. Newt, Ament an. Trypanosome of. 401 
Ngumba-Kly, 830 
Ni.nbi (mite), 724 221 $ 

Nicolaidi's Radio-Aetixe Serum for 
Pellagra. 1752 
Sicolha. 401. 402. 500 
qiMdrtgemina, 500 
Nigerian Anow-Poisons. 1S4 
Night -Soil Fever 14(14 
Xigroamus, O23, 1132 
i van 1 ns, 942 
fus, ns* 932 

! nigresems, y32. 210 2 ■* 

j Nijrsmr aftu.ana. 175(1 
I Nile Hruls. 941, 2021. 2024. 2027, 2105 
1 Nimctta-Flv, 811 
I Nipple, Paget's Disease of, 2277 
I Nirjuirans, the. bo 
j Nirmus. 750 
! Nissl's Bodies, 1155 
I Nitrobacteria, 932, 933 
j Nitrobacierium, 933 
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N&TobacternOn vitrobacter, 933 
Nitrogen, II crotion ol. n\ I'mie, 
lftdia, ioo, roi 

Metaboli/ation oij by V.iumis 
Races, ion, mi 
Nkouloii, 1535 • 

Nocatdnt, 905, 1040, 1041 , 1123. 1521. 

1747, 18S0. lho*2, 192(* 
aooM, 21 21 jK, 211«> 

IXsrmalomycoses dm* in, 2041 
Species 

aetinoiuyccs, 1057 
alba, 104 0 
albida, 10 jo 

albosporva, jo 17 ■ @ 

appentftits 1050, 1051, 1081 
aslrroidcs, 1053, 1058 , 2123, 21 *1, 
2140, 21-Jl, 2141) 
Comparison ol. with A', brast- 
1 1 easts. Table. 2132 
a 1 mm hat a. 1047 • 

a urea, y>no ' 
hehi, 10 p» 

bcrcstm f/i, new 11.1 tm*. 103 \ 

4 Ttnns. 90.1 1040. 104 [. io>)I . JO>|, 
105 X, ioyt, mill 1, 17 17. 
. 2008. 20011. 21*0. 2131. 

2112 2 I *S, 2 I 3«J, 2 1 |«», 
2 I 11 , 2 1 *S 
Tub t< tost a. m^h 
sit (pinned ttlbd. 105S 
hrasthrn^is, moh 

Co n 1 pan soil ot. willi \ ltd'll 
Olt/tS Table 2112 


brunt, 1051 

bmctln .. ms|, 1061 , ioo, 
cumin/,t. 1031, 1060 • 

cams, J053 
earned, 1047, 1060 
t a unified it 1, 10O3. mill*, moo. 

20 |1 , 2 1 in. 2*200 
1 htilteu, mj7 ® 

throntogeun, rou> 
ctijfreonigva. in pi 
citrea, mp» 
i tel 1 color. 1047 

eonvofuta, 1051, 1062 , *21 jo. 21 |2 
dassimvillet, 1054. 1059 ,2008 2000 
decitssttla, 1057, 1069 * 
dichotoma, 1045 
enteriluhs, 1031. 1060 * 

. tqut. 1054 
• erythrea, 1047 

farcinrea, 1040, 10,41 
foersteri, 1059,2008 
faulertom, 1054, 1892 
fusca, 1000, 2102 • 

garleni, 1050, 1060,*2130. 2T42. 

2148 

gedanensis, 1053,1892 
glauca, 1047 * 


Nocardia, continued 
Spec ins, t o\iti ntied 
grtmilnarium, 1051 
hoflntavm. 1047 
honunts, 1053 
honnnis 111., 100* 
indica, 1051, 1051 $, 2x31, 2133-4. 

2135, 213O, 2138. 2140. 
2142* 

invulncrabilut, 1046 
israch, 1041 , 1053, 2008, 2000, 
2011. 2048 
krantsku, 1047 

kutuse 1, 105 j, 2130, 2»37, 2140, 
4141 

laufrant hit, 105K 
lasseict, 1037, 1061 
leishnuini, J« 53 , X 8 «i 2 
It gut crest, 1051 
ht;u tie, 1057 

hnguahs, 1051, 1061 , 1074 
lique/dcieus, 1050, 1060 , 2133, 
, 21 jo ,21*2. 2148 

loiuiincHAts, 105 j 

llltld, iI>fi2 
hilt uiu, 1050, 1060 
ntudura\ 1053. 1051%, 2131. *2132, 
2133. 2131, -* 35. - l ^ 
inrhimu vtla, 10 j 7 
nitlant>>pnic,t. lo 17 
mm open ca. mJ7 
•in nut 1 1 sst nut, m*,*. 1061 , 20 1 1. 

2080 
niodffii, 1050 
nnnwsptna, 1017 
migiit, J054, 1062 , 17 |8 
ml art ft 1 a. .1051, 1060 


pelli In 11 105*. 10 ;8 2041, 2f 1 •> 
f'l/f'iti. 1054. 1060 
phnuolo,, J«»|7 

pancelt, J054, 1060 , 2117. 2148 
pseiidotubt 1 (it Inset . 1 So. 1 
pulmonahs, 11^4 105*1 1802 
1 nut tel, 1033 1061 , 291U 

ji’M'rt, 104O , 

; ,isc h bat In, 1073. 1058 
rubra, itn<» 
rttbrtt, 1051 * 

•supiiiphvhcu. 1045 # 

sninalinisis, 1053, 21*7-8, 21411. 
2141 

tenuis, 10O3. 100(1. 1007, 2101, 
.• 2j02, 2105. *2138 
thermophila, 1037 
thibihjti. 10(10 2140 
«r 1 naria. 1057 
valvuler, 1054 • • 

violaoea, 1046 • * 

Nocardtacea, 1040 
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Nocardial Abscesses, 2149 
Nocardiases . 

Granular, of Tonsils, 174,7 « 

Ocular, 2009 
Pulmonary, 1892 
Diagnosis, 1521 
References, 1894 

Nocardiom ycosi s Tonsillar, 174 7 
Noctuidee , 1640 
Nodular Actinomycosis, 2110. 2148 
Affections of Fungal Origin, 2041, 
2042 

Rarer Forms, 2100 
Dermatitis, 2247. 2249 , 2252 
References, 2263 • 

Leprosy, 1654 

Lipomatosis, Subcutaneous, 2247, 

2253 « 

Trichomycosis, 21 oj, 3105, 2042, 
2105 

Nodules due to Cestodes, 2220 
Jcansclme's, 2260 
Juxta-Artiqfilar, 2260 • 

Sudan, 2165 

Symmetrical, of the ftar. 22 47, 2252 
References, 22G3 
Ulcerated, of Leg, i101 
West Indian, 2247, 2254 
References. 2263 

Nodules and Muscle Tenderness, in¬ 
dications from, 1529 
Noguchi's lncistrodoii piscivorus Se¬ 
rum. 273 

Pure Crotalus Serum. 273 
Nohu, 235 

Noma, 448 * 

Nomenclature of 

* Disease, 287 , 

Parasites, rules for, 287 t 
N dmomensticu, 690 
Non-Bluod-Sucking Mies, llerpcto- 
monads of, 365 
Non-JUirsata, 623, 624-5, 827 
Non-Qontagious Erysipelas, 2158 
Non-Develbpmont? of 
Eye,«9j9 
Tliigh, 1959 

Non-Febrile Jaundice, 1517 , 

. Pustular * 

Syphilides, 1518 
Tuberculides, 15x8* • 

*' Pyoses, Hashes due to, 1517 
Non-Fermenting Group of Strepto¬ 
cocci, 92S 

. Non-Follicular Hyperkerfuoses, 2256 
* Non-Gouorrhneic. Urethritis, 539, 
1938-0, 1942 
•j* Non-Malarial Fevers 
- Iistermittenf, High and Low, 

‘‘ M r >4-5 

References, 1472 


Non-Malarial Fevers, cq/ftinued 
Quartan, 1470 ‘ ‘ 

Remittent, 1289*' 

Non-Patliogeni- Organisms, Poten¬ 
tial lithogenicity of, 

H 4 * 

Nona, 12118 

North African Relapsing Fever, 1308, 
* 3*4 

, North American Relapsing Fever, 
1323 

Norwegian Heri-beri, 1090 

Nose, Affections of, see Nasal, above, 

, see also Rhinal, etc. 

Partial Blocking of, indicative of 
1 Diphtheria, 1521 

, Nosema, 287, 510, 513, 529 
apis. 529 * * 

hombycts. 529 
j Nosoparasites, 1069 
! Nolech is. 24 6, 24 j 
1 pseudechis, 243, 1447, 253 
; scutatus, 247, 251, 253, 272. 273 
■ Notcrdres, 731 « 

1 call var. aiti, 2215 * 

i Notostigmata, 

; Nova Molest, 1039, 2208 * 

; Novarseno benzol, 27 
Novarsenolnllon, 27 . 

Novy’s Rat-Disease, Virus of, Cul¬ 
tivable and Filterable, 
• 54 ' 

Noxious Larva-, Dermatites due to, 
22oo, 2207 
References, 2220 
: N’tansi, i2bo 
1 Nubians, 47 
Nin he, 828 
j Nucleophaga, 298 

I Nucleus of Protozoan Parasites, 290 
1 Nucleus de rehquat, 293, see also 
Nebenkfirper 
Nucleolus, 290 

Nutcherr (cereal), 1540 , 

Nntmi-gs. 173 

Nutrition of Skin, Disorders of, 2105, 
2017, see also Biotr p- 
4 sis, 2282 
Nuttalia, 491, 492, 500 
Spcfies 

* decumani, 500 
equi, 500 
herpetedis, 500 
microti, 300 
marts, 500 • 

ninense , 500 
Nuxvonnia t 189 
Nyctalopia, 2004 
Nycteribidee, 854 
Nyctotherus, 544 
References, 551 
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Ny&otheruS, continued 
Species 
africanus, 
faba, 546, 
giganteus, 546, 549 , 1837 
Known in Man, 549 
Nyssorhynckus, 792, 795 , 885 
Carriers of Malaria, 887 
Species 

annulipes, 795, 887 
bruntpes, 790 
fuligmosus, 795, 790, S87 
indiensts, 796 
jamesit, 796 . • 

karwari, 796, 888 
maculutus, 796, 887 
maculipalpis, 79O 
var. indidnsis, 887 
masteri, 795 
n wipes, 796 
pfnltpputensts, 79O * 
prctariensis.ijufi 
stephenst, 795, 887 
Mheobatdi, 796, 887 
tibam , 79(1 
wiUnion, 790, 88y 

Obrkmkykr’s Relapsing Fever, 763. 

• . 7 r *5 

Obstruction, Lntostin.il, 17*9, 17',3 
Obstructive Jaundice, 1907 
Oceania, Diseases of, 123 t 

Vegetal Poisons, 101 
Oceanic. Races, 49, 55 
Ochimlundu, 767 
O.hipia, 222, 2208 
Ochisia, 220, 2208 * 

Ochrodermatosis, 2222, 2286 
.Ooliroid Maduromycoses, 2113 sqq 
Oohromvia anthropophaga, 8j.q, 1037 
Ochronosis, 2233 • 

Octomitidas, 494 
Octomitus, 464, 465 
dujurdini, 465 
hominis, 465 1 

intestinahs. 465 
tnuris, 465 

Octnsporea muscce-doihest-cee, 295 
Ocular Albinism, 1995. 2004 
Aspergillosis, 1031, 2009 > 

Blastomycosis, 2009 

* Fllariasis, 1972, 1974, 2007 

* Glenosporosis, 2009 2010 
Haemorrhage, 2005 * 

Moniliasis, 2009 
Mycoses, 2008 

Myiasis, 1622, 1625, * 1627 , 2007 
Neuritis, 2006 
Nocardiases, 2009* 

Opacities, 2090, 2005, 2006 
Paragonimiasis, 2007 


54 6 - 549 . 550 , 1837 
548, 5 v 0 , 1837 


Ocular Albinism, continued 
Refraction* Krrors of, 1995 
Spor«lncliosis, 2008, 2009,' 2010 ‘ 

Symptoms in Sulrtertlan Malaria, 
1181 * 

Odontopsyllus, 806 
charlottensis, 806, 81*7 
telegoni, 806 , 

Odours, Racial, 2223 
(Ecueta, 802, 805 ' . 

furens, 805 
hostihssima, 805 
Uiciacus, 702, 766 
hirudivis, 700 
vicar ins, jbA 
(Ecology, 110 

(Edema, Indications from, 1531 
Parasites cabbing. 352 
Rashes associated with, 1514-15 
Angioneurotic, 1729. 2731 
of Eyelids, 1994 
Patchy, Malarial, 1181 
Quincke’s, 1181 • » 

Tropical, ^>93 
War Zone, 1693 
• (Fnanthe t.rotata, 188 1 
(Esophageal Vein-Dilatation, 1749 
lEsnphagnstomum, <>24, 65*), 661 
References, <>82 
. Species 

, apmsltnnuni . 601 
brumpti, (>24, 661 , 1840 
dentation, 001 
stefthannstomum 
vat. deutigera, 661 
* var. thomasi, 624, 661 , 1841 
subulntum, 661 * 

Ih tndee, 825,1627, 1630, 1032, 1633, 

. 2208 , 

I*arv«e of 

] >crmat ites due to, 2207 
Reference. 856 
( Estnna, 825 

i (listrmnvia salvrus. 1639, ,2209 
CEstrus, fish 

guildingi, 1620. 1633 • • 

honrnis, 82s, irtao, 1633 
humanus. 1033 
avis, 827/1623. i 627 , ; t 633 
(Eufs d'Helnnnthes, 47(1 
Officials, Tropical, see also Candi¬ 
dates 

Check Examination of, on Arrival, 
. i= f > 

Ogmodon,- 246 ■ 

vitiating. 25T 

! Oiconianadidte. 333. 884 
Oicomonas, 384 , 3 J3, 1833 
References, 357 < . *. 

Species 
. anatis, 336 
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Oiconionas, continued 
Species, continued 
canis, 336 
giill martini, 330 
hointnis, 335 , 17^0 
niutabilis,'^}^ 
perryi, 431- 
pyoplula, 335 
vaginalis, 336 , 1*140 
Oiconioniitn. 1838 ' 

Oidiomy* tisis, 1073, 20S1 
Brom tii.il, 1 
Oral, j 7_| 1 
TonsilUr, 17.48 
Oidium(ia\, ubT, 1071?. 1078, 

1093 , 1 7*4 J, 1713 17.48, 

18'Mi, 1 hill, n>- 41 . 

1 ■ > 1n. 

Kelcrenco, 1124 
Species 

albican*, 1085, 1741. 1781 
asteimdes, 1093, 1095 ,1743, 1 7 

iSijf' 

auremn. 1079 

coccidioides ((.047 id unties wunt/i*,. 
0«5 

tulaneuiu, 1014.2 
furfur, 
nnnntis, <>85 
India. 1093 , 17.(2, i8«io 
var. A. 1095 

matalense, ion 4, 1096 , 171-:. 

1 8cjo 

porngim s. 1013 
pratnzaidr*. <185 
puhnonntni, m«n 

nif.num, imii 

rotunda him 1004 1095 , 17^4. 

1718 178-. ihijn t 
* schoeulenu, 1012 
111 Sprue, 1(105, 17 82 
subtile, imii) 
subtile « lift » iomi 
tonsurans. om<j 
tuckn i\ t 7 | 2 * 

Pal’e of to«i4 
wilha, 1782 
l>i 1 of Aniseed, 191 
of Cheno^odmm, 177a 
Useless lor Sn.ikc liite, 277 
Oiling of Water, i^arvu idul. 1208 
Old World Ruts and Mice*. 015 
Oleander Dermatitis, 2162 
Oleanders. Poisons from, 1(15 > 

.. Oleina. 083 
Olfersia, 855 
Oligosporogeneu, 529 
Oligotncha, 547 
jOmban'a, 2241 
■ Omphalopagus, 1958 
Omphalositic Monsters, 1958 
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Onchocerca, 623, 632, 649 * 

Keiereni es, 081 <<r * 

Sjiecies r 

gih.som, b.fa 

giittinusn, 040 

volvulus , (123. 6 * 4 ®, igoi, 19G4. 
n )f>(j 

j Dermatitis duo to, 2219 

; Onchniemiur, 031, 649 
1 Out hophma, 089 
i Onchosphere, 590 

: Onions, 1*7 

\ Ony.il.u, 1(198 
i Kelgrenci.’.s. 10<io 
! Onychia, 22*83 
i I'l.imluctii, 1550 
; Ouyi liogi ypliosis, 22X3 
: Onychomyi iisis, 102 i, 2283 
■ Tmpnalis, 2059 
Onyi Inirrliexis, 2283 
[ Ookinete, 2i)^ 

! Oniuvieti *. *172 , 

Onrdh ilal, 19O 

, Oin fun a . 087. 1041, 1042, 1078 , ^105, 
i in? 

i a steroid r a, 11*53, l°58 

bfh'i.s, 1051, 1057 
1 hnuahs , 1054, ioi»r 
t . iuiva . 1078 
dmier , 104(1 
for.dtri. mi'll, 10117 
w /; iiirnardi , 10 p» 
liohiim v, min 
nidita . 1051 

v.u fluva , 211 7, J141 
var ntgm. 2117, 21 \ \ 
lihgirults, 10111 
mrtsihniknei, 1015 
iuinufi*sunu, 1A53. 10O2 
/>» dlrti'ii, in.;!, m.jS, 2145 
('mm, io«»2 
porn gin 1 s 1012 
pulmonalts, 105 | 
pulwonrti, 
toznt*i, 1105. 1 10I1 
i»i isporuceer. <18(1. 1070. 1078 
OiUporangnnn, 071 
(hisparrs. *ri a 

Ootvpe of \Vatsonius wal&om, 562 
(ip^u Hies. Ocular, of Various Causa¬ 
tion, 2ooo, 2005, 2000 

Opabnot, 514 . 545 . 5 if* 

Ophitha, Parasites of, 401, 480, 

■?&7 

Venomous, 242 
References, 280-1 
Venoms *of History, 242-4 
Ophidismus, 242 
Ophiodes, 722 ■ 

Ophiotoxin, 254 
Ophryocystis, 471 
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Oji\thalmiapi2o, 124, 899, 900, 902 
■^.908, 1994 
£.gypliaca,«Qy8 
Neonatorum, 199^ 1997 
Nodosa, k»9(» 

Ophtlialmomyooses, 2008 
OptlioacartdcB, 692 
Qpiliones, 690 
Opisthobranchiata. 892 
Opiithoglyplin , 24 -i 
Ojnsthorcluuitv. 5(14 575 
OpisthurohiiHO!, 575 
Opis’thorclnusis. 1000, inn*,. 1917 
References, 1 «n 7 

Opnlhorefus. 557, 576 , 17; 1». foo.s 
tumults, •■577 
felnwus 576 , 1007 11117 
KiMrivnu-s^^'M 

unpcna, 577 j 

KHeiriii rs 50! 
pseudufrlnit it. , y,o • 
vivnnm =>77 
Opislhvikela . 21^ 

Opium. n»n, 178 

l'si* and Abuse of ion. 1 7-* 

Opium Poisoning. n*o 

ljifleienlial Diagnosis Iroi.i lle.il- 

Stioke, 1 |.=i'i 
Oppi 1.1910 1701 

Oppiiatio. 1701 

Optic Afie< tions, s i t J’\t. CX ulctr. 

and itut/ir Names. 2oo.s 
Or.il lilaslomyi osis 20S4, 2084 • 

Diseases and luteciums. 2M. 1740 , 
171 » 

Myiasis, ]f»2«j 
Oiilmmvcosi.s 17.11 . 

Spnosidniudininn. 4 |8. 450, 4 ;,2 
Tempera I ures 7*1 71 1 

‘Treatment 111 Ankvlosloiiiiasi- 
1771 

Treponema., 401 • 

Orchid Subgroup of Dermaliti—i ,1us¬ 
ing 1’lams, 2159 
OrchCdaectr ar.sl. 21 59 
Orelutic tvpe of Siibleitian 1 M.il.111.1 
11^0 

Orihitis, 1939 , 

Filarial. 1505. 1003. 1*05 ! 

Ordeal, Trial by. Poisons used 111.178-0 ; 
Organic Preparations as Aphrifdisi- ; 
. ** acs, 172 

• Poisons, jf*2 sqq. . | 

Organs, Localized Derangement of, i 
15^5. 1524 

Organs of Special Sense, Diseases of, 

199.1 ■ 

References, 2014 • 

Subtertian Malaria attacking, 1175, 

1181 * 

Oribatidce, 692 • 


2381 

Oriental Sore (Cutaneous Leish¬ 
maniasis, q.v), 20, 8165 
r ReleromeS, 2197 
Ouuthbcttma, 835 
(hwtlhodwv'i. 702, 705. 919 
Speu es • 

erqmlis, 704 
a nit-rim mr> 70% 
nnn - trim. •o- ) 

1 i'i .a, 1 m 70s 
niti/ii 11 :. 70 } • 

/l/.lllWll, 711., 
hilt'll 1 r 1 '. *oX 

i.nuhnu, 701 >, 708 , ^319 

hill'ill'. /«>8 

Muif/iilSi 20 .’H* | *n, j p>. 

tsl, 091 , 7110. 70J 705, 

70 §, 70;. oi<i 1318' 

f'th'lh ‘1 *I.'| • f/'. 70S 
mdii, 7110 

siir/g/iii. Oiio 700 705 ,oio 
vai. r treo, 70(1 
tatyjr, 217. 010 
Ihvloeuai. 7 <"1,705 
htnutta, 2111-J7. 700, 708 , 910, 
ism. 1^24 

Parusith to Man 700 
ibiiit/infiliisiuiu glum nth, 190 
Oniith'imvia 855 
ta/fnpvdlS. S20 

(b iiithnrhym n\ paiaduMt* 270, 280 
Oiw-Cast 10-Intestinal Myiasis, 12*22, 
1020, 1021, 1628 
dm Poisoning, 104. 1(18 
(lin-l ’liaivuge.il lil.isloiim osis 2084 
l4‘islnu.ini.isis Indian, 2105. 2179 
Oroya Fc\er i«p>t> 1507. If 75 

Causal Agent. 502. 50; 501. 542. « 
* 1570. 157 b 

l*»w gnosis, 1527 • 

Djllerential, 1508, 1570 
Oipunent, 27 
tiilJndfirsia, 855 
Orthnplna, 7 (8 871 
J’.iiasites ol. 

Orthonhitphu, 773 , Si | m 
HtWtibicrru. 774. 801 " 

Os Calcis. Emlenui I nl.ugcment of, 

• 15.*4. 1007. 1979 

References, mbo • * 

O^illana, ,504 
(htimdtr, nui, 902 * 

Koteienu*. 8y> 

Osier’s l’.ir.isiie 737 
Osm.mli 3 'urks. 55 

Osseous ' System, 1 »cnmn 11 ents of;. 

*• ' 1519. 1523 , 1552 
Ostatiophysi, 232 
Osteitis, Filirons. 1552 
Osteomalacia in Multijyica, V943 
Osteomata. 123 
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Osteomyelitis, 113, 1523, 15*9 
Osteoperiostitis, 2106 
Otalgia, Intermittent, Malarial, 2013 
Otitis, 1059 r 

Acute, 1023 

Externa Circumscripta, 2012 
Ossificans, 2012 
Parasitica' 20x1 
Media. 1025, igrjy 
Suppurative, 2913 
Otocephalus, 1J58 
Otomi, the, 5b, 57 
Otomucormycosis, 974, 970 
Otomycosis, 967. 974, 975, 1029, 

1032. 1078, 1084, 1089. 

1113, 1114, 1117. 2011 

Aspcrgillina, 1031. 2011 
Ouabain, 182 
Ouabaio, 182 
Ou^oes, 22lS 
Ourari or Curari, 185. 180 
Ova in Sputum, indications irom, 
1521 

Ovaenya, 853. 1681 
Ova-Herero, the. 53 
Ovambo Arrow^Poison, 183 
Ovarian Cysts, 1945 
Ovaritic Neuralgias, Malarial, 1180, 
1184 

Ovaritis type of Subtertian Malaria, 
1180 

Overwork, 1989 
Ovoplasma, 488, 401 
anucUatum, 491 , 1468 
Ovoplasinosis, 1468 
Ovovitellin, 260* 

Owl-Midge, 905 

Qwl, Little, Development in. of 
* Htnnoproleui kocMjb, 

519 . 5*4 

Owls, Leucocytozodn danxlewskyi of, 
43 2 sqq. 

Oxalate Poisoning, 1073, 1674 
Oxalis anthelmintica, 1753 
Oxaturia, 1026, 1988 
References, 1937 
Qxygena.ee ee, 98G 
Oxyparus subterruneus,. 1640 
Oxyuriasis, 1776 
■ Oxyurida, Gaj, 620. 667 1 
Oxyuris, 623, 657 , 1.77b, 1,777 
nermicutans, 122, 124, 286. 623, 
632, 687 , r776, 1777 
References, 682 


'"PxCHYCRonuDi vs dubius, 908 
'Pachydermia, tGio 

e hyrhizus angulatus, 188 
hyrrhixid, 188 
ific Klar.ds, Races of, 49 
£7' ' Vegetal Poisons of, 164 
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Padavalmicum, 2m, 2«x6 
Paderus, 226 

columbtnus, 226, 22*4, 2203 
cr ib ipunctata y. 22.(1 
elongatus, 1640 
peregnnus, 226, 2204, 2205 
Paget's Disease of the Nipple, 2277 
Pam, Racial Susceptibility to, 2265 
Painless Chronic Ulcers, 2191 
Pukitsar, 1824 
Palate, Cleft, 1959 
Paleolithic Arrow-Poisoning, 180 
Paleopathology, x 12-13 
Paiicourea tnarcgravii, 191 
PahsotU barten, 183 
Pall tala, 88y 
Pallor, 8b 

Racial, 1903 f 
Palmar Erythema. Symmetrical, 
2222 , 2224 
References, 2 24 6 

Palms and Soles, Framboesial Erup¬ 
tions da, 1330-1 
Palpebral Blastomycosis, 200Q 
Sporotrichosis, 2008 
Palpigrada, (>90 
Palpotnvia. bo/,' 80$, 806 
Paludism, 1x29 
Paludisme, 1129 
Paludismo, ii2y 
Pampean Races, bo 
Pamperos, the, 81 
Puuax qutnquefohum Root, 172 
Pancreas, Ascaris Infection of, 553, 
1908 

Cancer of. 1908 
Diseases of, 1906, 1907 
References, iqi8 

Symptoms associated with, De¬ 
ductions from, 1524, 
I 5 2 5 

Pancreatic 1 )ucts, Acute Suppurative 
Catarrh of, 1907 
Pancreatitis, Reference, 1918 
Various Furms 
Acute, 1525 

Chronic. 1532, 1^88, 1908 
Ha morrhagie Acute, 1907 
SubtcAian Malaria resembling, 
1177, 1178 
Suhacute, 1908 

Pandtnida, 207 • 

* £andu roga ’, 666 
Pangonia, 120, v 822 
beckeri, 823 
comata, 823 
gulosa, 823 
rostrata, 823 
ruppellii, 823 
vartcolor, 823 ‘ 

P angonina, 817, 880 . 



INDEX 


* 3*5 


PttMt-ghao, a 764 
PSn-mAa (be~Me), 172 
Panneuritis Knaemica, 1671 
Pa anus, 1999, 2000 v 
Carateus, 2093 
Panophthal mia p 2003 
Panophtes africanus, 638, 644 
Pansporoblast, 292, 293 
Pantapoda, 690 
Papajos, the, 60 
Papaveracece, 2153 
Papilionidm, 1640 
Papilloma Inguinale, 2105, 2196 
References, 2199 
Papillomata, Cutaneous,-123 * 
Pappataci Fever, 1233, 1254 
.Etiology, 1255 
Caxtcllani’s Sign in, 1256, 1257 
Climatology, 1255 
Complications, 1238 
Course, 1257 • 

Definition, 1230 
Diagnosis, 1237, 1527 ’ 
differential. 1250, 1257-8, 1337. 

1497 . M 98 . 1505, 1514 
History, 1254 
Imigumty.'i 25R * 

Incubation. 1230 

Insect Canier'*, 542, 547, 8 oh, bu>, 
• 920, 1128, 1254. 1255 

Morbid Anatomy, 1250 
Onset, 1250. 1527 
Pathology, 1255-6 
Prognosis, 1258 
Prophylaxis, 1258 
Rash. 1514 

Keterences. 1242, 1258 , 

Relapses, 1258 
Sequela:, 1258 * 

■ Symptomatology, 1256-7. 1429 
Synonyms. 1244, 1254 
Transmission, 920, see also Instct 
Carriers above 
Treatment, 1258 
Vaffeties, r 258 
Virus, Filterable, 512 • 

Papua, Diseased of, 123 
Papuans, the, 49, 53, 

Papular Eczema, 2252 • 

Eruptions, Diagnosis of, 1513, 
1515 • • 


B*yer, 1471-2, 1515 
Papuro-Pustular Eruption in Gkyi- 
ders, 1539. 

Papulo-Vesicular Vaccinia, 1496-7, 
1516 

Parabasal, 353 0 

Paracephalus. 1958 • 

Parapholera, 801, 1804, 1819 
^Etiology, 962, 964, 1819, 1820 
■ References, 966,1823 


Parachordodes, 679 
alpeslris, 679 
puslulo6us,()jg 
tolosfrnt Is. 679 
violaceus, 079 
Paradysentery, 1842, *845 
Parai rami Mesial Affections, 1550 
, Paraiuchsm. 26 
; Paragonimiasis. 1584 

.Etiology, 2S7. 575. 1533, 1584 
Complications, 1387 
Climatology, 1585 
1 Definition, 1584 

j Diagnosis, 1521, 1587 * 

Ditlereptial, 1875 
j History. 1584 

! Pathology, 1586 

Prophylaxis* 1587 
References, 1588 
■ Symptomatology, 1587 
! Synonyms, 1581 

Treatment, 1587 
, Abdominal, 1587. 

Cerebral, 1587 
I Generali zrtl, 1587 

Ocular. 2007 • 

Thoracic, 1587 
| Paragon innu. 572 ,1776 
J compact us, 573 

1 kellicatti, 573. 574 

nngcri 287. 552. 572. 57*. 575 , 
• 804, 1584, 1585. 1885. 

! 1889 

rudis 573 

westermanni, 571, 1584 2007 
. Parqgorduis. 679 
cinetus. 070 
tri cuspidal ns. 679 
Darius, (>70 
Paraguay Tea, 177-8 
Parakeratosis, 203 ^ 

Vancgata 2272, 2273 
I Paraleprosis. 1063 
I Paralysis, 12?, T587 
j Accommodtition, of Eye-Muscles 
! *«»5 , , 

Agitans. imo , 
j General. 1981 

1 of Otbirulans palpebrarum. 2006 

Progressive, 2.179 * 

Spastic, J981 * 

! Sudden. 173 

j from Tick-bite, 872 

Paralytic, Vertigo. Endemic, 1981, 
j • 1982 

i Par amoeba, 298. 300, 324 
| eilhaMi, 324-5 ’ 

; hominis, 325 

■ Para moeci aides co&alus, 393 
j Paramcecium, 381, 393 . : * 
j aurelia. 545-6 • 
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Parammium, continued i 

co/», 547 . | 

costatum, 3193 - 0 | 

loricatum, 

Parameningococcus, 1478, 1479 
Paramphistomrice, 561 
Reference, 504 
Paramphistomvna, 561 
Paramphi&tomoidcd', 5(11 
References, 501 » 
l *« vumphistonntin, 501 
walsom, 502 

Paramycetoma, 1741, 15, -,;v»i 7, 

• 2110,2115 

Paramycetomas, 2110, ,2145 
References*, 2150 
Paramunua Tropic, ills 75 , 1903 
Paraugi, 1535. 1530, 

Farapestis, 10" 2 
Parnfilasma, p»i 
flavigemtm. 1231. 123^ 1002 
Paraplasmatu, 1903 
Parapleg'a Me^n^ca, io;i, 
Parapsyllus, 8O5 

Parasacchavomycc s, 1080 ,1002, i}.|2, 

2 <S«I 

harteri, 1080 

Parasites, Dciimtion of, 285 
Endemicitv of. 115 
Evolution ot, 113 
\inmal. 285 

Diseases due to, 285, 1533, 

1535 

Nomenclature, 287 , ; 

Rules of, 287 

Reproduction, 280 > ' 

Intestinal, 122, 123 
• Metazoan. 287. 552 ! 

Periodical, 280, 554, see afso 

Microfilaria 
Protozoan, 287, 288 
Diseases due to. 151*, 1535 
References, 428-9 
Stationary. 285-0 

Temporary, 285, ' 

VegetaJ, 115. 285. 872. 922 , 923. ! 

153 3. 1679 j 

Parasitic ArlhrojxuLs,Diseases due to. I 
X128, see qlso Artkro- I 
•>fioda 

Diseases ■ , , j 

Endemic, 116 j 

Study of, 110-17 I 

Limitation of, by Food Supply J 
of Insect Transmitter. 

* 691 

of the Skin, 22O4, 2267 ■ 1 
Unspecified, 122 

Fliijs, 814 , 825 j 

Granuloma. 2165 

Haemoptysis, 1584 I 


Parasitic, continued 
Infection *— 

Methods of, 553, *554 
Prophylaxy, 554 
Monsters, Double, 1959 
Worms • 

Carned by Arthropods, 24, 873, 
876, 908 

Diseases due to, 1533, see also 
Helminthic Diseases, 

1752 

Parasitism. Chance, 287. 546, 554, 
920, 1944 

1 .HocIs according to 

Aftauptmii ot Food, 553 
Bacterial Infection 'introduced 
by Parasite, 553 
Condition ut 1 lyst. 553 
Migration ol Parasite* in liody, 

553 

Oigan ci/lccted. 552-3 
Species, condition apt! numbers, 
552 " 

Hygiene as Piophylaxis against, 

554 

Permanent, -^80 f 
True, 554, see 'also Hyperpara¬ 
sitism, no, and Poly- 
pa rash ism, 1770 
Parasyphilis. T22, 1981, 2279 * 

P.irat iiyroul Glands, Diseases ot. 1919 
Paratyphoid Fevers, 1302, 1303, 

1404, 146b, 1S10, see 

also Parenteric, 1404, 
and li. pat a typhosus, in 
Haciltus (1) 

Bailllj ol, 22. 13O5 
Reference, 905 
Corners. 1470 * 

Immunization against. 114 
Prognosis, 1398-9 

Piophylactio Vaccination, 23. 128 
Paru-L’ialulant Fever. 1441, 1447 
Parenchymatous Goitre, 1920 
ParcHthnuvccs . T080, 2081 * 

bnheh. 982 
P.irenlerica, 13O2 

Definition. 13**2. 1404 
P.irentene FVvers, 1362, 1404 
.Etiology, 1362. 1405-0 
Ckissfiiration, 1405-6 
Climatology, 1405 
•Diagnosis, 1407 

Differential, 1395, 1307 
Frequency oi, 1406-7 
History, 1405 
Morbid Anatomy, 1406 
Pathology', ‘1406 
Prognosis, 1398, 1407 
Prophylaxis, 1407 
References, 1414 ■ 
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Paprenteria Vcvers, continued 
Symptomatology, 1406 
. Synonyms, V404 
Treatment, 1407 
Varieties, 1408 
Purheematopvta, 820 
cognat a, 820 
Paripdontis, 865 
Parleala, 1700 

Paronychia, Frambueiic, 1550 
Paropistkovckis. 577 
. caninus, 577 
Parotid Glands, 1524 

Swelling of, 1*526 f 

Paroxysm * 1 1 Haimoglobifuma, 1212 
Parrots. Epizootic of, Transmissible 
to Man. 14ns 

Parsnips, Dermatitis-causing, 2157 
Pascha-churdj, 21(15, 2109 
Parthenogenesis, 295 , 337 
Pasteur clla, 933, 948 
cholereegallinarum, 943 _ 
coscoroba, 941, 943 

gallintr, 93.I 

peslis (B. pfistis. q.v.), 943, 1 no. 
1 fin 

PnsteuveUcfC. 033, 943 
Push mica sativa Dermatitis-iv using, 
2157 

Patagnnnvia. 88 j 

.VI ilaria-carrierh, 88 i 
pscudopitncttpennis, 885 
Patagonians, the, 46 
Patchy Malarial (Edema, 1181 
Patek. 1535 

Pti'.palum sc.ro/iiiti/atunt, 190, 195, 

109, 200 
Paspalismus, 105, 199 
References. 202 
'P.L.'jsumaks. the. 55 
Pathogenic Potentiality ot Non- 
IVthngeiuc Org.sni.sms, 
114. 394 

Patient Carrying on Ordinary Work 
Acute Fevers of, without Striking 
Physical Sign, 152(1 
Unable to Carry on Usual Duties 
Acute Fevers of. without Strik 
ing Physical Sign, 1527 
Paul of .^Sgina 
PauUrnui, 104 
. pi . 'ata. 1(14, i(»h, 186 
sin huts. 168, 177 
Paulowtlhelmia spreiosa, 188 
Pan sinystalia tri/fi'-sti, 172 
Pfibnne of Silkworms, 529 
Pechadi, 200 
Pectinate Bodies, 990 * 

Pectin ihra-nchia, 890 m 
Pectinifeva, 690 
Pectobothrii 560 


Pcdicinee, 754 
Pedicinus, 758 
eurygaftes, 758 
longiceps, 758 • 

microps, 758 
piageti, 758 ® 

Pediculida, 753 , 2200 
Mouth-parts, ?ijd Mode of Blood¬ 
sucking, 752, 2201 
Pediculina, 752 
Pediculina, 754 
Pediculoides, 728 
tritici, 728 

ventricosus. 728 , 2214, 2216 
Pediculosis, 2201 , 2268 
Capitis, 2202, 2268 
Corporis, 2202, 2208 
Pigmented fortns, 2203 
Pubis, 2201. 2202 , 2203, 2268 
Pcdiculus, 3811, 755 , see also Lire 
Diseases spread by, 542, 1308 sqq., 
1501. i r >5°. 1**79 
Nomenv-lature, 750 
Rash due to. 1510 
Species 
asiu i, 752 

capitis. 755, 75O, 897, 1679 
ccrvicalis, 755 
cohauhte, 750 
con snhrinns, 755 

corporis, 3(13, 755. 787 ,. 1308, 

1 3 ° 9 i 1 3 1 1 • nij. 1326, 
1329, 1331. 1332, 2201, 

Spie.ulerof Trent li Fever [q.v.), 
1501 sqq 

human us, 755 , 1308, 1309, 1329, 
H32, 2201, 2202 
var capitis. 755 
» iigrifarsiini, 755 
pubis, 737 
punctatHs, 755 
suis, 752 

restinuntnrium, 542 
vituli, 752 
Pedipalpi, 690 

Pedio Fernandes (manchinecli, 2157 
Pecnaslj, loai, 1620 
! Pelendrisi, i,oo 
j Pelargonium flabel/iform. 1857 
tttherosa, 1*857 
Pelecorhvnchus. 823 
Poliosis, 1698 

Rheumatic a, 1516 , . 

Pellagra, 1700 , 1788. 1981 

.Etiological Theories, 105,109, 124, 
920. r =53 5, 1708 
Climatology, i2|, 133. 1706 
Complications, 1514, 171*7. \" 2 7 " 8 i 
1733 

Definition, 1700 t 

IS®- 



2386 


INDEX 


Pellagra, continued 
Diagnosis, 1728-9 

Differential, 1088, 1730-1, 1990, 
' 2231 
Diet, 1733 

Effect in, of'Sun-rays, 80 
Erythema aS, 2158 
Histopatliology. 1720-1 
History, 1700-6 
Incidence 

Age, Condition and Sex, 1717 
Seasonal, 1708, 1716. 1722 
Insect, Vector, susjieit. 812-13, 

1716,1717,1713 

Maize in relation to,-*105. 1073 sqq , 
passim 

Morbid Anatomy, 17111-2 f 
I’.itlioJogy, 1718 

Parasites'cissouated with, 1713 sqq. 
Predisposing Causes, 1717 
Prognosis, 1731 
Prophylaxis, 1733-4 
References,** 7*34-5 
Relapses, 1731 
Symptomatology, 1721 7 
Synonyms, 1^00 
Treatment, 1732- 3 
Water 111 relation to, 1707, 1713, 
1715. 1717. I 7 -J 5 
Pellarella, 1700, 1701 
Pcllurina, 1700 
Pellodera pel/10, (128 
Pcllotc, 176 
Pclohivxa, 208, 323 
Pclar filamentosiun, 232. 238 
juponicitm. 239-10 * 

Pelvic Deloi nut v due to Usteom.dai.in, 

1‘ili • 

Examination of Women going to 
the Tiojacs, 12*, 
Pemphigus, 2020 
Aeutiis, 2025. 220(1 
Contagiosus, 201b 
in Children. 12 { 

Poliaceus, 220*7 

Neorfciufriim. 1518 
Septic, 1518, 22(u> 

Vegetans, 2209 
Vulgaris* 2 269 * 

Pcninllidia dufoitvi, >*54 
fi eniciiriopsis, 1024 
Penicilliosis, Hrouchi.il, ib<j2 
of Hairy Paris, 2041. 2092 
PcniciKiu.n, 987 1024.^1026, 1111. 

1123, 1 b 36, -i 891, 1892, 
1945. 201*3, f ;«»•)«. 2149 
Derraalomycoses due to, 2041 
Species . 

Vttrhje l 1024' 1026 , 2011. 20*12 
brevtcmle, var. hominis, 1024. 

1026 


PeniciUium, continued * . 

Species, continued j* 
crustaceum, 1024 ,'1025 
crust a turn, t 892 
expansion, 1025 
glaucum. 1025. 1712 
Intermediate, 2094. 2005 
minimum, 1024. 1025 
montoyai, 1024, 1025 , 2094, 2098 
pictor, 1025 
pmrwsum. 1024, 1026 
Penis. Epithelioma ol, 1939 
I’enjdeh Ulcer, 2100 
Pcntastoma, Pentastomum, 73J 
cotistrictitm, 734 
UenUculalum, 733 
dimtigi, 734 
1 tiryxunuM, 734 | 

teOH IS, 734 
moniliformis, 731* 
polygonum, 734* 
protelts, 734 
subcyltndnctm, 738 
tamoidcs, 733 4 

Pentatrichomonas, 352, 356 
ardindelteilii 356, 
bcngalcnsis, 356 » 

Pentosuria, 1924 
Pep]x*r, iflack. 170 
Perafornics, 232 • 

Pcrfoiation ot lJovvel by .-I scat is, 1901 
. of Typhoid l iter, 19O1 
Penc.il, 1505, 1610, 2111, 2116 
Pericarditis, 1904 
Prruuma, 800 
Pcrtdincer, 023 
Pcrillvpus, 367 
Perilymphangitis, 051 
Perinephritis, Pftlegnionnns, 1949 
Periodic One-day l’evt-r, 3501 
Periodical Winds, 80, 81 
Periodisc lie l^ielier, 1501 
Periostitis, 1075 

Chronic Dill use in late Erambce- 
,, *ia. 1535 
Digital, Multiple, m ^ aws, 1552 
Peripatus, (>89 

Peripheral Niuritis, Endemic, 1981, 
* 1989 

Periptancki, 705 
Periplast, 330, 331 
Perisporiaccee, 2008 *+ 

•Penspotialcs, *185 
Peritonitis, so 58, 10O1 
Peritricha, 54 <» * 

PCrltelie, 1746, 2284 
Permanganate of Potash as Antidote 
* to 

Arrow-Pojson, i8t. 182 
Snake-Bite, 243. 275 , 277* sSo > 
1804, 1812 
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P«rmanegtt # Wincis, 79 
Pemeirua, *671 

Pernicious Aiamiia, 1169, 1575 

• Malaria {see al& Malaria, Penu¬ 

rious),' 1129, 1182 
Persia, Diseases oi, 120 
Persian Relapsing Fever, 919, 1322 
Pertussis, 120 

Peruvian Disease, Aearme, 091 
Wart, 1500 
Pea Febricitans, 1O10 
Gigas, 1959, lofty. 1978 
Pest of Havana, 1-229 
Peste, Die, 1416 
Peste, La, 1410 • • 

Peste Hulriionicn, 14 (<> 
l*estis, 111 o 

Amorif^na, 1229 
Petite Verole, 14X0 
IVynte, 124 

Peyottl. 170 « 

Pc sixties, 985 
Pfnjfcna finnedps, 474 ■' 
l*feiiter’s Glandular I-'evei. 1522 
Pfcuderms, 501 

Phaceha infiiniiihiiti/nruus. 124 
Phactdutles, 985* * 

Phanwcysles, 528 
PlueophycecB, 92} 

Phagedirna, Hospital, |2b, 2182, 

2185 

Tropu-a, 2181 

Pliagodeiusmus, Tropic lie, 2181 * 
Phagocytosis, 203 
Phalangomyiu d-bihs, 504 
Phanerogama \ «)2 \ 

Pliaraoh’s Tahuret. 19 14 • . 

Pharyngeal Invasion by Fasciola 
Ur pataca (1 lalV.ouu),i 7 p> 

• Pharyngitis, Meinbraiin-ulceiutivc, 

‘ ’ 1 715 

Phasnndee, 871 
Phaul01:lodes, 711 
rufus, 71 3 

PhiaHdalineas, 1111, 1123 
Phiahdc, 1037, 1039 
Philamatomyia, *832, 833 
gurnet. 833 
tnsignis, 833 
hneata, 833 
Philcemon. f>88 
g’t •ndicheri, 088 

• ms, 088 * 

Philippine Islands, Arrow-Poisons 
of, 18ft 

Diseases oi, lA 
Fish-poisons of, 188 9 

Races of, 55 • 

Vegetal Prisons of, 173 
Philipowiyz's Sign, ill Enteric, 1381 

• • Philopterid*, 791 


Phimosis, 1939 < 

Phleboctasis, Filarial, 1603, 1607 
Phlel^jtK, Suppurative, of Spermatic 
Cord, 19319 
Phlebotntmnee, 806 
Phlebotomus Fever, \254 
Phlebotomies (lly). 80 g, 806 ,1527 
Diseases and Parasites carried by. 

.?03* 379-80, 542, 80O. 
809. 810, 919, 920, 1568 
Spei ics * 

angusUpennts h 809 
antennatus, 809 
argent 1 pcs, 809 • 

habu, 809 
1 ruciatu», S09 
dllboSt'lJUIl, 809 
hiiHaJavrnt.tr., hoy 
tegen, 809 
majot, b ««9 
uuilabaruus, 809 
mascitu, 809 
nu nidus . 809 ,* , 
var. afneana, 809 
mgrrriiJius, 809 

papatat.il, 542. 409. 810, 1254, 
12 55 

perntowsus, 809 
pcrturbatis, 809 
ruslruns Soy 
squuiniphnris. Son 
• unrucarum. Kin, 919, 150H 
vexalni, 809 

Phlegmasia Malanui, iOjo 
Phlegmonous Inflammation of Slo- 
t madi, 1320, J749 

Perinephritis, 11*49 . 

Phlyctenular Keratitis, 2002 • 

Pitaiiin lans, the, 47 
Phohergates biuoloripc*. 219, rtyi. 
7 ( >7 

Phopalosylla . 805 
Phura femora la, 900, <>04 
path pcs, jo 30 
rufipts, 1O30 • s 

Pharidte, 824 , 90o. 1030 , * 
Pliosphoresiajiit Sweat. 2221 
PhosphoritlrnsiH, 2224 
Phosplforus JX'tu y.*ncy, and J ten ben, 
107?, 1078* 

Yellow, Rat-Prisoiuni' bji 190-1 
Phiemtis, 1474 

Phrygutica gramlis 1O49 * 

Phthniasis, 2201 , 2202 , 2201 2208 
J>kthtrius.*7j2, 754. 757 
pubk. 757. 2201, 2202 
PhthisEif *7, 122. 1039. 1003, 1875, 
1885, 1893 

Abdominalis, 1780 • 

Acute, 1520 • * * 

f'hya africanus, 894 
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Pkycomycetes, 923, 971,972, 1070 
Phyllomonas, 334 
Pkysa, 894 ; 

Pkysatia petagiea, 204 
Physaloptcra, 623, 630 
References, 681 
Species 

caucasica, 623 681 
tnordcns, 623, 631 
Physalopterida 623* (>24, 680 
Physic-Nut, 166 

Physical Causes of Disease, 24, 67 , 
115, 187 , 147 , 150-7, 
1128, 1350, 1440 
References. 92, *141, 1400 
Regulation of Body Heat. Oy 
Physida ,' 894 
Physoclisti, 232 
Physogaster larvamm, 72b 
Physopsis africana, 894 
Physostigma venenosum in Ordeals, 
178 

Antidote, ifj ' 

Physoslomi, 232 
Phytobdella. 688 
meyen, (188 
moluccensis, 688 
Phytolacca decandra, 2153 
Phytolacca ceee, 2153 
Phytomonadina, 33 2 
Pian, or Wans, 24, 1535, 1530, 
153b 1 

Pian-Bois, 380, 2105 
Pickia, 979 « 

Picric Acid. 26, 1202 
Piebald Skin, Acquirer], 2227 « 

.Piedra, hoi, 1 102, 2100 , 2105 
Nostras, 2105 

Pigeons, Parasites of, 353, 355 
Poisoning of, X91 

Pigmentation, Cutaneous, 75, 84 sqq , 
145, 1181, 1529. 153 *. 
2203, 2232, 2230, 22O5. 
2266, see also Diseases 
in which present 
Diagnosis, 1513. 1619 
Facial Pallor due to, 1903 
Sources 

Oifco of lipidernus, 87 , 
Hamiogiobui, 87 
of Nalls. 2230, 2236. 2283 
of Tongue, 1731, 1746, 2205, 2283 
Pigmentary Fever. 2232 
PtgmcTy * ■««, 908 
Pigs, Parasites of, 353, 355 
Wild, Traumatisms clue \uf 1 53 
Pilobolus crystallinus, 96 ?'• 
Pilocarpus pennatifolius, 2153 
FUtdaarn Skull, the, 112 
Fimas, the, 60 
Pine-Apple, Unripe, 170 


t Pink Boll worm of Cotton*, Parasite of,, 

■ affecting Man, 22x4, 

I 22x6 

| Pink Eye, 1527, 1999 , 

■ PinoyeUa, 1015, 1088 

simii, 1023 * 

Pinta, 124, 1025, 1029, 1032, 1084, 
2042, 2077, 2079, 8098, 
2230 

References, 2108 
Varieties and Subvantties, 
2097.9 

Red, 2094, 2095 
White, 1002, 2094, 2095 
Piophila, 902 

casei. 900, 902, 1620, 1030 
Pi per mcthysticum Root, 17O 
nigrum, 170 
Piperacea, 170, 176 
Pipils, the. 00 
Ptpiotladiacuee, 972 
Piroplasmaj 21, 215, 359, 360. 3b9, 

4*9. «f2, *3*6. *34* 
Classification by Hosts, 492-3, 

Insect Vectors, 21, 23, 700, 722 
Species 

annulatuin, 497, 700 
anstotelis, 498 
avicularts, 493 
bigemina(um), 497, 499, pso 
bovis, 21. 492, 497 
, caballt, 492 

tarns, 21, 498, 700 
tent, 498 
divergens, 492 
donovani, 20 
cqhi, 700 
gtbsoni, 497 
minensc, 496 

murts, 493 . 498 * * 

mutans, 499 
" ovts, 49a, 497, 700 
, parva, 712 

pitheci, 493, 498 
theilen, 498 

: Piroplasmodtdes, 477. 478, 488, 491 
References, 527 
, Piroplasmoijis, vliovinc, 497 
j Canine, 493, 496, 497 

1 Eqqine, 500 

Donums, 1341 

1 in Various Animals.' 21, 408 * 

' Pisces, Parasites of, 478, 488 , 528-9, 
j see. also Fish 

Venomous, 230 
! References, 237 
I Piscidia etythrma. xbt, x88 
Piscidin, x88 

Pistiola, 685 '« 

ffWMsIra. s 37.338 ' . v ■< 

Ptto Bug, Bite of, 779 ,• 

H *• *• A H 
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Dittospor eat rA 88 
Pitlosporwn a:nsiflontm , x88 

• Pituitary Gland; ps'rs intermedia of, 

1919 

Eittm, 176-7 r 
Piturine, 177 
Pityocera, 823 
Nigra, 2078, 2201 
Rubra., 2070, 2271 
.Pilaris, 2249, 2252, 2256, 2257 
Sicca, 1009 

Simplex capitis, 1077. 1078 
Versicolor, 1099, 2073, 2268 
Flava, 2073 . * 

of Temperature Zones, 2074, 
2077 

Tropical, 2073 
PUyrosporum, 1071, 10 T 7 
canthei, 1077, 1078 , 2271 
malassezi, 1077 # 

ovale, 1077 
Placabdella 85 * 

Plaeiostoma colt, 547 
Plagiostomimdee, 547 
Hague, 4, T49. xjhi. 1 * 16 , 1566 
.-Etiology, 285, 91128, 1419 
Animal Reservoirs other than 
Rats, 1423, 1421 
Bacillus of, 22, 115, 900, 1416 
passim, see also II. pest is 
(Pasteurella pest is), 943 
Blood Changes in, 1427 * 

Climatology, 120, 121, 122, 1419 
Complications, Ocular, 200O 
Course, 1426-7 
Definition, 1416 
Diagnosis, 1429 , 1317. 13 3 
Differential, 4395-6. 1063 

* ' Endgmicity, 1419 

Epicl&:> J ology, 1 ;i6 sqq. 

Fleas as Spreaders ot, 23, 115, 

** 5 . 747 . « 57 . 8f > 9 . 
908 ,1416, 1418. 1431 
Most Important with regard 
to, 867 • 

Spreading‘the Disease from 

A. Rat to lift, 867 

B. Rat to Man, 1 867 
History, 1416 sqq. 

Incidence •* • 

. Seasonal, 1419. 1423 

M *3 ' « 

Incubation, 1426 . 

Insect Vector^ 23, 115,117, 285, 

747 . * 57 . «<>*». 908,1416. 
1418, 1431 # 

Mixed Infection with Relapsing 
Fever, 1429 

Morbid Anatomy, 1425-6 
„ Mortality from, India, 121 
. vv . ^^lopr, * 4 * 4-5 


Flague, continued 

Predisposing Causes, 1423 
Prognosis, 1430 
Prophylaxis. 23. 128, 1481 
Rash, 1517 * 

Rats in relation to ‘io, 867, 9x2, 
1482 , see also Rats 
References, f4^6 
Rodents spreading 867, 912-13 
Seqi’efcp, 1428 * 

Sera for, 1430-1 

Symptomatology, 1426-7, 2006 
Synonyms, 1410 • 

Transmission.' see also Fleas, 
Insect Vectors. Rats, 
and Rodents, above 
Chart, oif 
Treatment, 1430-1 
Vaccines for, 23, 1434-5 
Ambulatory, 1427, 1428 
o£ Athens. 15 
Bihlica 1 . 10 ,* . 

Bubonic, 912, 1410, 1419, 1423, 
•1427, 1428 
Climatology. 91 > 

Diagnosis, 1429' 

Differential, 1338, 1354 
Spread of, 912, 1423 

Principal Insect Vectors, 869 
Glandular, 12 
Latent, 1418 

Pneumonic, 1418, 14x9, 1427, 1428 
Etiplogy, 1423 
Diagnosis, 1429 
1 Diff rentiai, 1498, 1875 
Spread of, 912. 1422-3 . 
Septicaemic. Acute,etc., 14x8,1427/ 

* 1428 

^Etiology, 1423 • 

Diagnosis, 142’g 
Differential, 1337. 1429-30. 
1498 

Spread of. 1423 
Plague-Rat of* Bombay. 917 
Plague in Rats, 1416, 142 p • 

Seasonal Incidence, 1)09-10, 1420 
Planobdetla, 688 
molesta, 6{$ 

quoyi, 688 # 

Planorbidee, 892 * * a 

Planorbis , 892, 893 , 894 
Intermediate Hosts of Schisto 
som.i, 5S4. 587. 4 g 9 . 590 
Species • , 

bai\seyi. 587, 5§9, 590, 898 ,1865 
car finite, 89 3 
cultratus, 580 

guadelupensis, 587, 589, i&>5 
laurenti, 893 . * * 

olivateus, 587, 898 

Plant-Caused Derxnatites, 20*5, 2017 
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Plant-lice, 761 

Plants Causing Dermatitis Venfnata. 
-151-2, 2162, 2267 
Groups of, 2155 
List of, 2152-3 

Buffalo Bean Group, 2155, 

2182 

Douhtlul Grriup, 2155, 2163 
Euphorbia Gr..up, 2155, 2167 
Little-known Group, 2155, 

2162 

. Rhus Group. 2155, 2166 
Rut-Group, 2155, 2160 
Tectona Group. 2155, 2169 
l-rtica Group. 2155. 2158 
Diseases of. Spread or Caused by 
Ac.irnuv t'»<> t 
Fungi of. 1 <jS. 200 
HerpetnmoniHcr ot, R»i, 306-7 
Medicinal, 4 

Poisonous, 4, 51, 117.12-j, 162,163 
sqp.?' 87-6,100 103 .195 
Water-holding, Removal ot, '1208 
Plasmodia. Malaria-causing. 1120. 

see also lavicnuu mu 
Inner, 517 , and undci 
Names 

Plasmndider. 477, 3 7*. 504 
References, 527 
Plasmodium. 504 , 1273 

Abnormal Forms. 510 * 

Animal Hosts, 510 
in Blood, in Beriberi, 1670 
Cultivation, 510 
Definition, 504 » 

DilTeroJitiation. 504 
Insect Vectors, 505. see also 
Mi isquiloes 
Lite-History, 505 sqq. 

Malarial Parasites, tvpical. 5 * 

Nomenclature, 504 5 
Reproduction 
Schizogony. 504. 506 
Sporogony. 50'* 

Sexual.at}<I asexual forms, 5 7 q. 

Species 
Found m 

Birds 513. 510 , 

Lizards, *51 f» 

Mammals. ^'io 51-3. 51 f 
List 

hovis, 515 
l>£%solatium, 510 
Cains 5 T 5 
caurasicum, 513 
cvnomo/gi, 515 
danileuskvi, si 3 
iiploglossi, 510 
'cqui, 510 
falciparum, 517 
golgi, 512 


Plasmodium, continued « 

Species, continued 
immaculate >n, 5x7 
inui, 515 
kelhcotti, 574 
kochi, 515 
tnajnris, 516 

malaria, 510, 612 , 873. 889, 
1129, 1130. 1133, 1134, 
1187 , 1138, t 139, 1143. 
1145, 1152 , 115(1, 1157 , 
1100, 1164, 1218 
quartanum, 512 
" tertianum, 510 
var. quariancr. 512 
ear. quoiuhuna *, 517 
var. tertiana 510 
manosomu, 516" 
murinum, 516 
pitheci, 515 
pracox, 517 
rrluhtln. 513 * 
tatuc, 513, 1132, 1137 
tiopulun, 516 
vassal1, 510 

vaugham, 516' t 

viva r, 205, 510 , 518, 88i». 
1 i-2i) sqq , passim , 1137 , 
1143, 11 |5. 1152/ 1153 , 
1155. 11 5 ( *. 1160, 1161 , 
1164. 1202, 12 jK 

Plasmadmmata. 200, 297 , 4(10 *177 
PliiMiiosomcs of Ferrula, 1002 
Hasmotomy, 203 
Plastic I'veitis, 20c>(» 

Plus!in, 290 

Plastokonten, Move’s, 1890 
Platodcs, 555 c 
Platterl>soiikrnnkhc‘it. 1 of» 

Plutvhdella soldi . 488 
Ptiilyhilmw, 555 
’Reference's, 503 
Poisonous. 205 
Kelorences. 226 
PlalyhMntuilhrs, 555 

■ Platyhelnunlluc Dysenteries, 1825, 

1840 * 

References 1 . 1863 
: Plalymalakia , 802 
! Plaiypbda, 8<>i 

■ Platurus, 240 

P’ristnphora, 5214 •* 

Pievacercoid(s\ 599. 602 

j Plcurococcus bagel i_ 1103 
prolifer, 6o(» 

Pleurisy, 1913. 19O1 
PleuropneiimVmia. Bovine, 541 
Plica polnmca, 2202. 2282 
Plot os us arab, 232, 233, 234, 235 

■ Plumbagin, 170 

j Plumbaginacea, 170, 171 
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Plumbago r 170-1 
rosea, 170-1, 
seylanica, 170, ign 
Pneumococcus, 933 . 1477 . 1521. 1959 . 
V °3 

Pneumocystis caruti, 404 
Pneumomycosis, As per gi liar, 1031. 
1891 

Pneumonia, Amoebae in Lungs and 
. Sputum in, 320 

Causation, 923, 927 
Climatology, 124, 131 
Diagnosis, 1519, 1521 

Dillerential, 1337. * 3 l *. LPA 
• 1485. i5‘>7. » h 75. 

iyi j 

Malarial, 118,1 

Pneumonic Phqfue, 1428 , sec also 
under Plague 
Pneumothorax, 1091 m 
Pocomaqs.,the, 60 
Podelkoma; ’a 11 * 

Podocapsa, 983 
Podogona, O90 
Podophyllum pdtatum, 2152 
Poison Kltler (H.S.A ,, 2150 
Poi soil-Foot. 17b 
Poison Lvy (U.S.A.), 2150 
Poison Oak (P.S.A ), 215<» 

Poison-Pea of Australia,' 180 
Poison Sumac (U.S A }, 2130 
Poisoning. Accidental, 172 
of Cattle, 165, 189 , i<k> 

Criminal, r(.2, 1 70 
Referent es, 17c) 

Delusions of, 19m 
by Food, 1693. 1 o«)-l 
Animal, 193 
Vegetal, 195 

Forms of, associated witli llen- 
beri, 107$, 1874 
Lacquer, 191-2, 2157 
in Ordeal, 178-9 
Stimulative and Sedative. 171-8 
Tropical, 161 , 1353. 1695 1 

Poisonous Animdls, 203 
References. 217-0 
Fish, 193-4, 230 ,’ 

References, 241 

Food, 193 '* * 

’^efercncrtt, 202 

* f Fung.. 124, 172. 173, tqS. 200 ^ 

Plants, 4. 51,117, 124 if 12. 1O3 sqq., 
.,187-8, 193. 195 

Siihstanresjv used as Food when 
properly preoared, 172 

Poisons, i6r 
Abortifacient. 103. 169 
Accidental, 1O1, 172 
Animal, 193 • 

Aphrodisiac, 171-2 


Poisons, continued 
Arrow, 16'/. 180 , 222, 1675 
References, 186 , 

in Byzantine Medicine, 12 
Classification, 161 » 

Curative, 171 
Definition, 101 * 

Diseases due tc* 1533, 1695 
Food, 193, mg. lOy.i. 1094 
Homicidal, 102 sqqr 
Infanticidal. 103. 109 
Inorganic, i(»2, 170 , 

111 jury-Simula ting, 11*3. 271 
(irganic, 1U2 sqq. 

Pseudot ht.lera due to, 1820, 1821 
Kan.il, 11S, 17 f, 175 
Rat, 173, ioq 

Rclerences, 179, i8f>. 192, 202 
Suicidal, 103, lby, 191 
Stimulative and Sedative, 174-8 
Slupifacicnt, to facilitate Robbery, 

.. .. 1(> 3 - 

I sed in 

FishmgpHunting, and Trade, 187 
sqq. 

Trial by Ordeal,* 178 -9 
War, etc., sir Arrow Poisons, 
above 

Vegetal, 102 sqq., 172 sqq., 191, 
103. 695 , 729 
Poltigarynnum, 334 
Poliomyelitis, Virus filterable, 541 
Acute Anterior, 920 
Polish Fever, 1501 " 

Polistachya, 1750 
Palletplaswgonn, boo 
Pollenia, 832 
. it bis, V>3, 852 , 000, 162*1 
Po1iA.Lc.ms, the. 56 
lVd\vrthuti.s 111 Dengue. 1240 
Polvivstidea, 171 
Po/vdcsnndec, byo • 

Poivdesiuns ccniplanatus, 690 , 1641 
Polygnathus, 1959 
/ ’ pfygonaceer. 2133 t 

Polvqonum airy, 2is3 * 

hvdrojnpcr, 2133 
k.lyitlrosis, 2222 
Poly mast ix, 351 * 

nyelalonther,. 353. 

Polymelus, 1959 * 

PolyiniirolijMimattisis. 2233 
Polymorphonuclear Xeulroplule Len- 
\ • cocvte, i8«|h * 

Polyni/osflis, 1515 
Pt.lyuoi lifts, see also Peril .eri, 11.71 
Avian, V* 9 . J b75 
Rntlemica, 1671 » , 

Malarial, 1176, 1184 . • » 

Polyneuritic type of Subtertian Ma¬ 
laria, 1175, 1176 ,1184 
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Polypapilloma tropicum, 7535 
Polyparasitism, Intestinal, 1776 
References, 1779 • r ' 

Rare Infections, 1779-8 
Treatment, 1777 

Polypi, Nasal ajid other. 1378 sqq. 
Polyplax, 759 
spvnulosa, 404, 739 
Pofysporea, 529 
Poiysporocystidie, 473, 474 
Polyiporogenea, 529 
. Polystoma prqlascideum 738 
tamvidc../ 733 
Polystomea, 557, 500 4 

Polytricha, 547 

Polyaric type of Subtertian Malaria, 
zi8o 

Polyvalent Vaccines 23. 29, sec n/xo 
Vaccines 

Sera against Snake Venoms, 273 
Pompholyx, 2226 
Porokeratosis, ^235 , 

Pontra, 222 
Ponos. 374. 1299 
Pontia brassica . 1040 
Pontobdella, 685 

muricata, 889 , 398-400 
Poon, 184 

Populus spinosa Buds, 172 
Porocephaliasis (Porocephalosis). 124. 

734 . 7 . 17 . 1533 . 
References, 1643 
Pulmonary, 1875 ‘ t 

Pyocephalus, 73?, 784 

Species e 

aonycis, 73c 

armillaUts 784 , 735, 737. 738 
K.42. if* 13, roo'7 ‘ 

- croaduree, 737,1942 
cra’ah, 738 ,'1612 
himibnldtii, 738 

Imperfectly described, in Man 
737SW- 

hunt’s Parasite, 737, 788 
nojr, 737. 738 , 1*142 
O.ler’s Parasite, 737 
Welch’s Parasite, 717 
month form -. 738 
month iVhhii,, 73) 748 , i(.42..164 3 
Porosporst, 471 * 

gig mini, 471 
Porn ■.port dec, 471 
I\ir.i <40 .25.52 

Porters 1,1 pom.it a, 22 47. 225 ' 
Urethritis, 1943 / 

Port he si a rkrvsorrhora, 223. 

Porto Rican Ana-mia. 1 ;(-, 

Porto ,Kiro Commissions on Anky¬ 
lostomiasis. l*rohpy- 

lactic Recommenda¬ 
tions of, 1774-5 


Portuguese Man-of-War. 204 
Posadasia esferiformc, f»5 
Post-Dyscnteric Lrthritis, 2967 
Post-Malarial Affections in War 
Zone Cases, 1185 
Anaemia, 1152-2, 2184 
Insanity, 1184 
Loss of Taste, 1184 
Neuralgias. 1184 
Vertigo. 2284 

Post-Mortem Decomposition * of 
Food. Poisoning from. 
105 

Post-Natal Pathology, 1950, 1959 
Post-Partum Haemorrhagt, 77 
Potatoes. 95 
Potter's Disease, 1(192 
References, 1094 
Potu Flies, 810, 811 
Pou d’Agoutf, 2213 
I*ou d’Agouti, 725 
Poultry man’s Dermatitis* 2213 
Powdered Glass, Traumatisms due 
to, 250 7 * 

Prc-Dravidian tribes, 47, 49 
Pregnanty(ies),-Advice on, 129 
Ceylonese precautions during, 4 
Fre<iucnt, Anaemia due to, 1903 
• Malaria, Wognosis in, 1187 , 
Quinine Treatment, 1 101 
and Plague, 1427 
ttrul Relapsing Fevers, 1312, 1313 
and Tropical 1 -clirile Splenome¬ 
galy, 1305 

i Premiums, Insurance, Adjustment of, 
13 ^ 

Pre-Natal Conditions affecting In- 
fanylc Mortality, 122 
Pressure, Atmosphenc, 78 • 

Kttects on Man, 79, 142-4 
-• References, 14(1 
and Radiation, 142, 144(1 
References, 146 
Prevention of Disease, 125 
Pnapism type of Subtertian Malaria, 
ir8o * 

Prickly Heat, 2020, 2027. 2222, 2224 
Referent (*, 2246 

* Primary Streptococcal Dcrmatitcs 
* • 2030 

Primitive Man. Migrations and Divi- 
sions of, 42 
Medicine, \ 

Primula Subgroup of Dermatitis- 
causing Plants, 2158 
corlusotities, 2158 
vbconica, 2*51, 2158 
sirboldii, 2*58 
sinensts, 2158 
, Pnmulaccte, 2258 
j Primulea, 2158" 
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Pflmule&sthesis section, 2158 
Prionotus, 7^7 
Prionurus ambureuni, 207 
citrinus, 207 % 

Prison Fever, 1326 
PristirrhynchoJnyia lineata, 833 
Probosddip, Traumatisms caused by. 


Proctamaba, 298 
Proflagella ta, .135 
Prdglothde 4, 596 et alibi 
Progressive Paralysis, 2279 
Promitosis, 2gr, 292 
Proiiopes, 823 , 

Prophtaltdalinete, 1 n t ‘ 

Prophialiae, J037, 1039 1 

Prophylaxis, see also Serotherapy, ' 
and Vaccinotherapy, ! 
29 , 125. 131 : 

Prorhtpidoglossumorpha, 890 i 

Prosimulium, 812 • ‘ 

Pi osopo thoracopagus, 1,958 ; 

Prostatic'Hypertrophy, 192O 
Prestigmata, O92, 724 
Prostomata, 560 
Prostriata, 711 * » 

Protmthropoda, 089 
Protea, 933, 943 

Protective Colouring of Natives, 85, 
and see 22(14-5 j 

Protein Dietaries, Low. 107 , iiy 
Proteins in I )iot, go, 97, gy , \ 

Biological value ol, 102, 
106 

Calculations on, 100 , 

Fslimatiou of, 101 
Proteosoma, 504 
grassii, 513 

Broteroglvpha, 240 * 24O ! 

J*roteiramitus, 348 
Proteus, 933, 943 , 10(11 j % 

difflliens, 913 

metadiffluens, 9*3 j 

poradiffluens, 943 

proteus, 913 » I 

Small, 399, sie also A nucha 
vulgaris, 933. 943 

Protists, 113, 288 * , ! 

Protoanapkeles, 883 ■ 

Proto-asci, 1070 ,* , 

Projoascom veetes, 978 
‘Prot^snidium, 1037, 1108 
IProtodiscales, 985 * 

Protokaryon, 290 J 
Proto-Malays, the, 49 
Protomonadma, 330. 832 . 464 
Proto-Polynesian Ra<;e,*4Q 
Protosaa, t8, 203 , 28%, 908 

Associated ,witl> Bcn-beri, 1O79, 
1680 

v Definition, 288 



Protozoa, continued 
Disease-causing, 18 , 80 S, 887 , .. 
• ’ see also Protozoal Para*- 
sites, helotit 
References, 328 
Toxin-yielding, 203* 

Venomous, 203 « 

References, 327-9 

Protozoal. Protozoan, or Protozoic 
Bridies found in Dysen¬ 
tery, 538 

Characters of Spirochaetes, 437 
Dermatitis, 2081 N , 

Diseases, 877 , 2084 ** 

Animal Sarners of. 877 
Dysenteries, 1825 
References, 18(12-3 
Fevers, 1128, '1129 
Parasites, 287, 288 
Classification, 29(1-7 
Encystment, 291 
Hosts of, 288, ^95 
lnhect, 18 sqqn 
Infecting Embryo, 289 
in liver, 1907 
Morphology, 20b-i 
Nomenclature, Rules of, 287 
ol Mouth, 1740 
Pathogenicity, 295-399. 
References, 328-9 
, Remarks, 288 

Reproduction, 286, 288, 291, 
292, 293, ?95 

Spfues and Varieties, 297 
Incerta sedis, 528, 530, 586 
* cyclasterella scarlatims, 537 
References, 543 » 

« Vaginal, Listed, 1945 
Toxins, 203 
Urethritis,* 1044 
Piotozoology. History, 18 
Protrichomonas, 351 
Proivazekella, n.g. 
lacerta, 339 

Proivuu'kta, 335, ^37 339 , 3O0. 1833. 
> 9+4 » ' 

References, 35; 


Species 

astatuSX, 330, 840 , « 

crust, 339 * 3£2 

javensis, 3 io. 342 » % 

parva. 339. 342 
urinaria, 3(9, 340 
.-■'■ginalis, 339, 342 , 
wtinbergi. 339. 342 
ruriVjuius Tumours, Multiple, of' 
*■ -v the Skin, 2247, 2254 
References 22(13 

rniigo. Distinguished .frojp Craw- 


_ True, 22O7 
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Pruritus caused by Bite of Avgas 
\ brumpti, 704 

'in Dermatites, 2248, 2249, <2250, 
&251, 2254 

m Pediculosis^ 2201, 2202, 2203 
in Pinta, 2097, 2099 
in JVosis troplta, 21*22 


; Pseudo-Meningococcus, 9 

| Pseudomycetomas, 1064,^2110, 2147, 

, Pseudomycosis, /^ipergillar, 1031 “ 

. Pseudomygomyia, 885 
Carriers of Malaria, 8’86 
ludlorn, 880 


Vaginal, 1028 L 
Prussic Acid, i(>y _ 

Pseudechis, 246 

Venom, 243. 244. 258. 29 r. 271 
porphynacus 251 
Vseua flaps 
mueUrn, 251 
Pseudeucephalus, 1958 * 

Pseudo-Addison's Disease. 2232 
Malarial, 1180, 118i. 2233 
PSeudo-Alcoholic typl* of Snbtcrtian 
Malaria, 1169. 1170 


Pseudonavicellee. 470 
i Pseudo-Parasites, 287, 1901, igoa 
. Psoudo-Pelade, 2283 
• Pseiulo-Pellagra, 1705, 1780 
I'seudnphvlhdea, boo 
cams, (10 j, 609 

Pseudo-i’Ieuri.tic type oi Sublertinn 
Malaria, 1178, 1179 
■ Pseudo-Pneumonic type of Subtcr- 
, li.ui Malaria, 1x78, 1179 

J Psoudopodia, 201. 2ofi, 297 
PsntJorkabdilis, 02S 


Pseudo-Anginal type of Subtorlian 
Malaria, 1170 

Pseudo-Appendicitis type ol Sub- 
tei^iali M.ilfirui’, 1177 
Pscudoaspis conn, 487 
Pseudo-Bant i'k Disease, 1309 
Pseudo-Brum. In tie type' of Su liter turn 
Malaria, ii;h 
Psntdoierastes, 250 
persuus, 251 

Pseudot turns peregnnus, Bodies in. 

found bv Sambon, 53S 
Pseudo-Cholecystitis tvi*e ol Sub¬ 
tertian Malaria, 1177. 

1178 

Pseudocholera, 1801 
Caused by Poisons, 1820, 1821 v 
.DysentCne, 1820-1 
of Food-Poisoning, 1820 s 

Malarial, 1177 , 1820, 1821 
'Pseudo-Cinhosis type of Subtertmn 
Malaria, 1177, 1178 
Pscudocladctrclfis, 5(11 
Pseudo-Colloid of Lii*s, 17 p*. 228} 
Pscudndisats* 501 
Pseudodiphtliena 1687, 17 p» 
Pseudo-IyJ'srtitench, 1S25. 1861 
Pseudo* Dysentery, 1852-; 

Type ol Subterti.m Mal.ina, 1177 
1 Pseudo-(;on«>r,rb<rMl I’lvUmtis. io 15 
IVieudn-Couiidou n Yaws, 107b, 
0 1 *>77 

Ps911dogranuloi1i.it.) of Lungs, iiijh 
Pseudo-Helminthiasis, 7pi 
lV.eudo-|i*V a l£Aal Sami. 1719 «■ • 

; t seudo- K.ila-Azais, the, 1128, •’ -.'So, 

1303 , 1531 ,(/ ‘ 

l*8eudo-Leuk.cnua, 1903, lyf, 
Pseutlolfcrsia, 85 s , 

PstiuloliSnax, 322 

Pseudo-Liver' Aljscess ty]«j oi Sub¬ 
tertian Malaria, 1177. 


stir coral is, 028 
, Pstitdnrhynckbla, 752 
! Psendnscorpwns. 9«jo,*jo8 v ‘ 
I'seiido-Sniallpox, x jyx 
Type ol Subtertian Malaria, 118# 
Psr'udospua, 439 

■ I’seudo -Sprue, 1 $80.-1783, 1794 
Kelereiues, 1800 * 

Pwudnslrongvlt's, 021, 674 
1 *semlo L'ulierr 11 losis, As per giliar, 

1031, 1058, 1059, 1X07 
: lNeudu-Typlius, 1330 

c< JVli, Sumatra, 1.354-5 
; P‘*‘udu-Xanthoma, 2273 
I Klasticum, 2237 
! 1 Vxlosis Lingua* ot Mucosa* Intestini, 
j ‘ , 1780 

Pigmentosa*, 1731 
Pigmentosa of l^ubadocs. 1788 
; Psittai osis, x t«i5, 13«>0 *• 

Pareutenc. ij’5. 1408 
Polder, relationship of. to the 
1 Mallophaga, 71<# 

Psora. 2217 
Pstn ala, 172 
unvtifMia, 172 
I'la ndulosa, 172 * 

1 Psoriasis, 140. 220 j, 2270, 2271 

Pal mans un/l Plautaris, Syphilitic, 
1 55<> 

Psorapttonien, 475, 47O 
Psoraspt nwutm emu cull,- 474 . 

t‘soropies cqm, 731 J* 

1 liasthema, i*)K*2 
lVyiluc Kx.illartiui, 1919 
/‘svthnda, 8«>o, yoo * 
phalcenotdcs, 005 
Ps vcUndidcc, 77.3. 806, 2200 
Kelereiues, Si3 
. PsYihodin/p, 8o0 • 

| Psychoneurosis Maidica, 1700 
1 Psychopheena, 802 
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Psychoses? 7$, 123 ,1524, 1801, 1983 . 
Ptenophthalm»s agyrtes, 376 i 

Pteridophyta, 923 
Ptertris antenn&ta, 232, 238 
Pteromalidee, 908 

Pieropius vespcrtilionis, A chroma - 
ticus in, 360 
Pterygium, 1995, 2002 
of Nails, 2283 

Ptomaine-Poisoning, 103, 1810. 1820 , 
1862 ' { 

Diagnosis, 1314 1 

Rash, 1514, 1510 
Ptychobothnidee, 004 
Puberty, 7,-, 1945 
Pubic Loii.iR, 757 
Pucrnmi rosea. 1117 
Pudenda, Clreifiling Granuloma of. 
21 1)2 

Puente, 2191 

Puerperal Diarrlm'a of fteng.il, 1035 
DiseaseJh 22 « 

Fevers. 927 sqq., 1322 
•Tropical, 1038. 1946 , 1057 
Septicemia,, ic, ,b 
PuIt-Adder, 230^23* 

Pttlctf 857. 859, 8i» 3, Soft. 867 
brasiliensis, 809 
. chci\pis, 809 
gullina, be,3 

irritans, 3O9, 30b, 008, 837. Son, 
807. 868, 011, 1422 

tinge si, 

minimus. Mu 

cut cm penetrans. Si 12 
mar in us, 809 
path dus, Sf>9 
penetrans, 8 <u 
. phihppinensis, hfu, 

■serratiCi’ps. 373, 37b 
Puhiitltr, 857, Soi, 864 # 

oi Kats and Mice, Table of, soil 
PitliciHtr, 864 , 800 
Puli-unary Abscess, 333. mjo 
Asjiergillosis, 1031, 200S m 
Distoinatosis • 138 j 
Inflammatory Altec turns, 1873, 

1892 * « 

Mucormycosis, 073 sqq 
Mycosis,’ 974 •• * 

Nocardiasis, 1321, 1892 
• Worunces, 1S94 

Slreptnlhroinycosis, 1 Scu 
Tubere'iilnsis, 1889,• 1803, 2278 
Pulmonata, 892 • 

Pulse-Rate, Ktlect 011. of Temper.i- 
ture and’ Hmunlilv. 
7P5 

Fulzuista Holes!, 1030. 2208 
Punaise dti Mi, r na, 704 
Punjabi Race, 47 


Pupipara, 749, 774 , 854 
References? 856 
Purgatives, Abortifacient, 170 
Purpura, 2267 
Hamiorrhagica, 122, 1698 
Henoch’s, 1698, 22#>7 
Sclionlein’s, 2267 • 

Variolosa, 7448*9 * 

Fulminans, 1 389 
Werlhofs, 2207 • 

Purpuric F.ruptions, 1513, 1518 ,1510, 
22l>7 

1’urn, 15 43 

Purulenl Folliculitis of Legs, 2027, 
2029 , 203b 
Kelerem-es, 2038 
Myositis, i.jbc), 1323. 13211 
PUS, I064. lOUt) 

Pustular Eruptions, 151$. 1518 
Sypliilides, 1318, 2270 
Tulierculiiies, 1318 
Pustule. Malignantf 1318 
Puttees afld Trend! l%ot, 2149. 2150 
Py.enu.is, 1*17, 131,3. 131,7 
Pi'ans, 1330 

Pvcnosoma, 832, 84 f£ ib2b 
ihloiopygtt, 900 
ni'trginale, 84 8, Si >8. 900 
tntigacephala, NjS 
putorum, 303, 30s, 848 , nub 
Pyelitis, 1530. nuf» 

Amiebic, 11,33 
Peginpsvlla. 80 j, 8bi» 

(olnsstts, Sol) 

Inlli, 8bb 
ruinborn. Hob 
Pygmies, African, 51, 33 
• Airow-Poisons of, 183 
o 4 Sew Guinea, 4*1 , 

Pyloric Stenosis, in Children, 1740 
i'va-oiti, or Pyogenic Com, 2021. 

20 >3, 20’7. 2235 

IVogetlie Dermal AHeetions, 20TS 

2017 , 2029 , 2204. 2265 
I >C rinalites, 2017. 2029 
Folliculites 5027 
(irauulimi.i, 22-11 
fleers. 211)0 

Vaccines, 23 1 

Pyonephrosis, 1. • ><■ 

Pvn]ugiis, *11,38 4 . 

IVurrliie.i, |Oi, 1320. 1703 / 

" \liecil.iiis 112,11.3, ; 18,17 to, 1744 
JVo ".,41*17 . * 

Vc ’i- I'vbnle, Washes due to, 131, 
V.*i e-Ues, 2017? 2018 

I’yii'.is, 'hi 7 ’ 

('.i Ilia. 2021 
C.istellaini, 2 o/l 
Corlctti, mi, 1317, 2bx8, 2028 
Reterences, 2038 
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> Pyosis, continued 

Discoides, 2018, 2026 ° 

', References, 2038 , e 

Mansoni, 931, 2017, 2018 
’■ References, 2038 
•- Palmaris, 20x8, 2022 
References? 2038 
Staphylococcal. 2255 
. Tropica, or tropicalis, 931, 2018, 
2021 , 2035, 2190 
References, 2038 
Pyren<mycetes,M$, 1032 
* Pyrethrnip Sjviays, 1207 
Pyrelophonts. 791, 704 , 885 
Malaria-carrying, &m? 

Species 
ardensts, 795 
aureosquaniiger , ^94 
austent. 794 
ehaudoyei, 794, 888 
cine reus, 794 

rostalis, 638, *94, 795, 880 . 1138, 
i*yf 

jeyporensis, 794 
marshaUi, 705 
merus, 795 
minimus, 794 
ntigsomvfacies, 794, 886 
nigrifasciatus, 794 
nursei, 794 

Palestinensis, 794 { 

pitchfordi, 794 
pseudocostalis, 795 
sergenti, 794, 888 
superpictus, 794, 886 
thomtoni, 794 * 

Pyrexia of Unknown Origin, 1501 
Pyrgula, 891 ■ * 

Pyrheliometer of Angstrom, the, >1 14 
1 Pyrosoma, 492 
bigeminum, 497 
Pyrrhocons aptera, 372 
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